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Thk  pm  y^M  will  proh:ibly  cnmo  to  be  rvj^ardcd  in 
telegraphic  annals  as  ihc  j-car  of  Ibc  articubling 
telephone.  AlUiough  the  primiiive  form  of  this 
Intttrumcnl  was  eshibiicd  at  Ihc  (Iciilonnijil  Kxhi' 
bition  at  Pliiladctphia  in  1875.  it  wm  not  until  l8;7. 
that  it  vras  per^tcd  to  its  presrat  simple  shape,  nnd 
imroduced  to  Ihw  world  as  a  pnclic»l  telegraphic 
apppliaoce.  Inspired  hy  the  enthusiutic  verdict  of 
the  Centennial  Exhibition  Commissioners,  who 
characteriwd  hi*  invention  ns  "jiertups  the  KrcatesI 
marrcl  hitherto  achieved  In*  the  vlccthc  itilegraph." 
ProfesMT  Graham  Itcll  protccuted  his  experiments, 
and  on  the  4th  of  May,  1877,  exhibited  thespcnkini; 
telephone  in  its  present  pattem  to  &  public  uscmblr 
in  the  Boston  Music-Hall,  U-S,  On  this  occasion, 
ipeakin^  and  nneing  wj!!  transmitted  willi  great 
tm  between  the  hall  and  Ihc  town  of  Proridctice, 
43  miles  distant.  Duritig  the  rest  of  Uie  year,  a 
great  variety  of  cxperimcntH  were  made  lo  test  the 
pOfren  of  (he  instrument,  ft  wu  found  possible 
to  apeak  with  facility  throtiffh  a  resistance  amounlinf; 
lo,  at  least,  ta.ooo  ohnii>.  The  longest  actual  tcle- 
gnph  line  a-*  vA  spolccn  ihrouji^h  is  that  from 
Boston  In  Xrw  Yi>rk,  a  distance  of  J50  miles.  The 
ftnX  practical  application  of  the  telephone  wait  made 
in  Miy  Ia«  y«r.  bj-  the  Water  Board  of  Cambridge, 
Masajchuiwll<>,  whoi-ttabliUied  lelephoaiccommuni- 
lIoD  with  the  ivaierworLs  under  their  control.  It  is 
■tued  tliai  mure  tlian  500  houses  in  New  F.ngland 
ODW  ctnploy  the  instiument,  and  lh»l  upirardtt  of 
j/joo  are  in  operation  in  the  t'niied  States.  I«  this 
eonntry',  where  conudcmblc  attention  has  been 
dnwit  to  it  by  the  visits  and  teclurcx  of  llie  inventor, 
llwre  it  at  present  a  large  demand  for  telepboneSj 
>  demand  which  in  all  probiliility  would  be  grc«tiy 
wulitplied  were  it  not  for  Uie  hcao-  royally  charged 
tnder  the  patent.  In  Germany,  where  there  is  no 
paieni  taken  out,  the  sale  of  telephones  is  said  to  be 
ntr^ionlinary,  and  the  Gerni.in  GovemmeoL  tele 
f[raph  aotborities  have  promptly  adopted  iheni  into 
their  ^rstem  of  wortdng,  as.  indeed,  Ihc  English 
postal  aolhuritics  have  also  recently  done. 

The  instrument  from  ^Ls  nature  must  become 
UsHiil  in  a  tbotuand  ways,  and  is  not  likrly  ever  to 
bvpoine  ohscletc.  Mr.  Bell's  is  as  yet  the  paragon 
ftmo.  and  from  its  extreme  simplicity,  appc-tni  likely 
10  reouin  so.  The  feebleness  of  the  sounds  whicli 
i|  gtvcE  out  is.  huwc\-cr,  its  weak  point :  but  it  is 
lioped    tbat.   liiis,  will   be   remedied    in   fuUuv. 


Ahead/  we  hear  thai  M.  Trouvi  of  Paris,  ob* 
tains  more  powerful  undulatory  currents  In*  multi- 
plying Ihe  diaphragms  of  the  tclcplionc.  so  that  Ihc 
vibratiunv  of  tlie  voice  arc  taken  up  by  a  number  of 
similar  vibnting  surfaces  instead  of  a  single  one, 
and  produce  a  multiplied  efTect. 

The  articulating  telephone  of  Mr.  Thomas  Alva 
Edison,  Ihe  distinguished  American  electrician, 
followed  hard  on  tlic  bock  of  PriifesAor  Heirs,  and 
is  said  lo  yield  louder  sounds,  althouj^b  thcnrticu- 
lalion  is  not  so  perfect,  and  the  appanlus  is  much 
more  complicated.  Us  action  is  based  on  the  dis- 
covery of  Mr.  Edison's,  that  plumbago  has  the 
properly  of  diminishing  in  resistance  under  precsure 
in  a  degree  proiwrlionatc  to  the  pressure.  This 
newly  discovered  properly  of  plumbago  promises 
10  become  a  useful  one  in  telegraphy.  Mr.  Edison 
has  constructed  a  novel  relay  on  the  principlc- 

Tht  inTenttoa  of  an  apparatus  by  which  It  will  be 
possible  lo  gmphically  record  speech  at  a  (ti5;tance,  is 
a  problem  which  naturally  presents  itself  afler  Ihe 
invention  of  bb  articulating  telephone,  and  we  were 
only  recently  informed,  from  America,  that  the  pro- 
blem has  had  a  measure  of  promising  success  by 
Ihc  daring  ingenutly  of  Mr.  EdlMtn.  The  phono- 
graph, ns  the  instrument  for  marking  down  the 
vibrations  of  speech  is  called,  i»  ao  automatic 
reporter,  such  as  was  predicted  by  Sir  Charles 
WlieatstOiie  very  early  in  his  career,  and  not  strictly  a 
telegraphic  instrument ;  but  if  used  in  conjunction 
with  the  articulating  telephone  it  will  become  so, 
since  it  will  then  be  possible  to  record  speech  at  a 
distance  by  permanent  marks.  I1)e  iiio;tt  striking 
result  of  this  invention,  .should  ii  be  perfected  to  the 
degree  anticipated  by  the  inventor,  will  be  lUe  power 
which  it  puts  into  our  hands  of  storing  up  the  past 
utterances  of  people  and  reprotlucing  them  by 
mculianical  mimicry. 

Du  [  ing  the  past  year,  in  addition  to  the  telephone, 
another  practical  contribution  has  been  made  to  us 
frym  America,  in  the  »hapc  of  Messrs,  Prescott  and 
Edison's  Quadruplex  System  of  working.  l*he  intm- 
duotion  of  this  syHlem  on  the  London  to  l-iverpool 
circuit  of  the  posul  telegraphs,  has  been  an  un- 
quefitionable  success. 

The  duplex  system  of  working,  by  means  of 
Muiihead's  artificial  lines,  lias  been  applied  to  two 
ver>'  long  cables.  In  the  spring,  the  duplex  b.il.-ince 
was  set  up  on  the  Aden  to  Bombiiy  Cinblc  of  the 
Eastern  Telegraph  Company,  and  at  the  end  of  the 
year,  the  balance  ^^'as  ubuincd  un  the  direct  United 
States  Cable  from  Ilallinjkcllig's  Bay  to  Torliay, 
These  successes,  of  native  origin,  in  the  difficult 
protHncc  of  submarine  duplex  work,  ha\'c  not  been 
brought  about  without  considerable  inftcnuit-s  ■Mvi 
skill.    There  ba*  \««tt  o^  m'w'iR'i  ^jXtstviwRv  <A  via 
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mariae  cables  during  tbo  year,  although  eome 
sporadic  n'ork  has  bc«n  done  in  duplicating  e-xisting 
sections  of  cable,  and  in  rcpaii-ing  faults.  The  loxs 
of  iho  s.  s.  Hibfrnia,  belonging  lo  the  l*elegra|ih 
Consiruction  and  Maintenance  Compnny,  with  a 
Khip-luad  of  caWe  in  Mininh^m  Bay  in  November, 
is  a  casually  Rtill  fresh  in  the  memory,  and  the 
latest  in  the  train  of  wirimis  nccidents  which  has 
attended  the  laying  o(  the  South  .Vmcrican  cast 
coast  cables,  a  train  which  includes  the  loss  of  the 
CotH0t  and  the  La  Plaia. 

The    adoption    ol    undcrgrouDd    in    prcfurciico 
to  overhead  wires  by  the  German  Government,  is 
an   important    indication    of  the    slow  revolution 
which  is  on  foot  in  la%*our  of  the  former.    It  has 
been  iKtllod  by  law,  that  in  future,  nil  the  telegraph 
lines  in  the  GeTman  Empire  &lull  be  underground 
lines,      Three    main    lines    have    been    laid    be- 
tween  Ticriin    and    Strasbourg   on   the  one   liaud, 
and  Ik-rlin   and  Kiel  on  lh«  other,  while  Potsdam 
has  been  connected  to  Cologne.     The  ad^'anbiges 
vrliich  subtcmtnean  lines  have  over  aerial  ones  Are, 
1  greater   immunity   from   earth   currents   duo   to 
tbundcrstormii,  freedom   from  sudden  changes  in 
insulation     resistance,     due    to     changes    of    the 
weather,  entire  removal  from  such  uiisliaps  ai;  the 
ovcriiirow  and  brcakdo^vn   of  wires  and  posts   by 
gales,  storms  of  sleet  and  snow  in  winter,  or  from 
the  violence  of  mobs.    TIic  cmaaeipation  of  the 
landscape  from  its  unsightly  fetters  of  nist>'  wires 
Is  by   no  means  a  point   to  be  overlooked.     The 
high    preliminary  cost   of  the   sj-stem    which  has 
Ixrvn  raised  as  an  objection  to  its  use,  will  be  more 
than  counterbalanced^  where  the  line  is   properly 
laid,  by  the  comparatively  trifling  expenses  of  main- 
teoance  as  compared  with  that  for  an  overhead  wire. 
The  Brown  and  Allan  relay,  announced  at  the 
beginning  of  the   ye:ir,   dow   not  appear  to   have 
fulhlled  the  expectalioRti  whicli  were  formed  of  its 
success  on  long  cables,  and  the  Siphon  Recorder 
still  retains  ittt  impregnable  position.     We  have 
already  montioncd  the  Edison  Pressure  Relay  ;  the 
Theiler   Relay    for  fast  speed  working,  also  claims 
notice  for  its  delicacy  and  novelty. 

TJjo  Clamond  Thcrmo-pilc,  which  failed  in 
1876  to  sustain  the  test  of  long  continued  action, 
and  was  temporarily  rejected,  has.  we  understand, 
been  uken  up  and  improved  by  Mr.  Latimer  Clark, 
C,E.>  and  promises  to  be  more  trustworthy  and 
scr»'iceable  than  It  has  been  heretofore. 

The  electric  light  has  been  conspicuously  licfore 
us  during  the  past  year,  and  has  made  some  dedded 
advances  both  in  the  way  of  improvement  and  in  its 
practical  application.  This  activity  has  been  ahnOKt 
exclusively  confined  to  the  Continent.  whcr«  a  great 
number  of  experimental  trials  have  been  made,  and 


works,  wsrebouses,  protncnades,  railway  statioos, 
ships,  and  locomotives  lighted  by  its  means.  In 
England  it  has  been  applied  to  Transatlantic 
steamers,  and  to  ironclads  as  a  means  of  defence 
against  the  ^  acks  of  torpedo-boats  made  under 
cover  of  darki^;ss.  In  June  last,  the  neiv  "  electric 
I  candle,"  with  the  kaolin  wick,  of  the  Ru»^ian  engi- 
neer, M.  Jablochkotr,  was  publicly  exhibited  at  the 
West  India  Ducks,  and  was  considered  lo  be  a 
striking  suoccss.  In  France,  the  magneto-electric 
machine  of  I^ntin,  by  which  a  numb<»-  of  separate 
currents  of  different  stren^hs  arc  generated  and 
distributed  to  separate  circuits  iu  order  (o  feed  a 
separate  light  in  each,  has  been  successfully  tried 
and  tested  in  a  long  series  uf  exi>criiRcnts  made  9t^ 
the  Lyons  railway-aiation  in  Paris,  and  we  bcUev^fl 
it  has  been  hnally  adopted  there.  ^ 

In  connection  with  lighthouse  illumination  by 
electricity,  the  most  notable  event  of  the  year  is  the 
comparative  [rial  of  the  mngnclo-elcctric  machines 
of  Siemens,  Gramme,  and  Holmes,  made  at  the 
Soutli  Foreland  lighthouse  for  the  Trinity  House 
Board.  These  irials  csLibhshed  the  decided 
superiority  of  the  Sitinetii'  inavhinc  over  those  of 
Gramme  and  Hulmcs  which  were  experimented 
upon. 

In  Electrical  Science,  if  uo  important  discovery 
has  been  made,  the  usual  amount  of  minor  work 
has  been  going  on.  Dr.  Bunion  Saunderson  and 
Professor  Dewar  have  carried  on  in^-cstigations  oa 
the  electromotive  power  of  the  tissues  of  pbnts  and 
animals.  Dr.  Saondcrson  has  sbonm  that  in  plauta 
the  leaves  and  in  animals  the  nerves  and  muscles  are 
electromotive,  while  Professor  Ucwar  has  shown 
that  light  falling  on  the  eye  gives  rise  to  an  elecirto 
current  in  it.  The  deposition  of  metals  in  films 
upon  glass  or  other  foreign  substance  by  tlie  dis- 
charge  from  an  induction  coil  is  also  worthy  of 
mention,  and  is  due  tu  Dr.  Wright,  an  American. 
Count  Du  Monce!  1ms  been  as  industrious  as  ever. 

In  electrical  liter.iturc  llie  principal  works  of  the 
year  have  been  Mr.  Prcscott's  "  Electricity  and  the 
Electric  Telegraph  ;"  Mr.  Langdon's  treatise  on  the 
"Application  of  Electricity  to  Railw.ay  Working;' 
and  M.  Hippohtc  Fontaine's  book  on  "Lighting  by 
Electricity." 

The  year  1877  is  memorable  for  the  deaths  of 
Colonel  Robinson,  Chief  of  the  Indian  Telegraphs, 
of  Alexander  Uain,  and  of  Dr.  Smee.  Bain  was 
distinguished  as  the  inventor  of  the  electro-chemical 
telegraph,  the  automatic  system,  and  the  elcL-trie 
clock.  Smee  was  woll  known  in  telegraphy  as  t}ic 
inventor  of  the  Smee  battery.  The  hitter  was  a 
skilful  physician  and  an  accoinplislicd  gentlemaUi 
the  former  was  an  uneducated  clockmaker,  who,  by 
his  extraordinary  native  genius,  seldom,   if  ever, 
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panillded  in  tfae  histoiy  or  inveoUon.  covered  kirn- 
s' with  a  wcatlli  and  distinciion,  vHiich,  by  tempe- 
moent  Uld  mining;,  he  »'»,«  unfitted  to  «up]K>>rt, 
Like  miny  other  invcattirs.  Bain  succumbed  to  lits 
own  success*  and  died  in  a  stale  of  poverty :  but  be 
hM  left  behind  him  an  uupori&hablc  noino. 

The  condition  of  business  amongst  telegraph 
caalncton  during  the  year  cnnnot  bo  r;inc:(!  other 
tban  dtilt.  Contracton  who  do  nol  supply  the  homo 
Rovcmmcnt  with  materials,  depend  for  orders  on 
foreign  govemmeots,  and  it  is  well  known  that  there  is 
V«T>-  little  actiTity  atnongsl  llicsc  at  present,  owing  to 
Ihc  rescn-cd  condition  of  the  money  market  Con- 
tiactors  are  even  reduced  to  tendering  jor  orders  at 
rate^  under  cost  price,  so  as  to  be  able  to  keep  their 
machines  in  operation  and  avoid  dcleriomtion  of 
ihcir  plant.  In  defauk  of  large  foreign  orders, 
attention  hns  t>cen  turned  to  furnislting  domestic 
uticles,  such  as  electric  bellx,  telephones,  and 
magneto- electric  engines  for  scwini*  madtines. 
There  is,  moreover,  little  lign  of  improvement 
daring  the  cosuinn  year.  T^erc  arc  rumours  of 
■dKines  in  ihc  air,  but  nothing  more.  Tcleempliio 
indtutry  is  passing  through  a  period  of  eclipxe  just 
DOW,  and  must  perforce  wait  in  patience,  consoling 
hfielf  with  ibe reflection  that  like  O'cry  other  eclipse 
H  will  in  tine  pan  by. 


FULLERS  PATENT  INSl'LATOR. 

TBc  form   given  to  insulators  for  open  telegraph 
line*  has  aloioK  invariably  been  that  of  an  umbrella 


lead  one  to  doubt  whether  any  consideration  liad 
been  given  to  iho  obvious  rules  which  must  be 
followed  if  both  mechanical  strcnglh  and  high  insu- 
lation in  £1  wealhen,  are  to  be  obtained. 

The  insulator,  recently  introduced  by  Mr.  Fuller, 
seems  to  poss«.-i  thciic  two  necessar>'  nuatifir^ations 
in  a  high  degree.  Its  form  is  lliat  of  an  inverted 
truncated  cone,  by  which  not  only  great  mechanical 
strength  is  movidcd  at  tliat  portion  of  tlic  insulator 
which  has  hitherto  been  found  to  be  weak,  and 
which  frcqucniiy  bursts  from  the  expansion  of  tho 
iron  bolt  to  which  the  ixircelain  in  fixed,  but  with 
the  oonvergiog  sides  of^  the  cone,  the  insulation  is 
vastly  improved  by  Ihc  tturracc  over  which  the 
leakage  can  take  place  being  comparatively  umalL 

The  peculiar  sh.i{K:  uf  the  imi»rOTctl  insulator 
renders  it  les^  liable  to  the  retention  nf  any  dust  or 
moisture  on  its  surfiice  Ihun  ix  Ihc  case  with  insula- 
tors of  the  usual  forms,  while  the  danger  from  cither 
external  or  internal  fracture  is  reduced  to  a  minimum. 

The  rcsismncc oCTcrcd  to  the  escape  of  iho  electric 
current  over  the  surface  of  the  porcelain,  i*  still 
further  increased  by  corrugating,  serrattng.  or  under- 
cutting tho  outside  surface  ol  tho  cone.  By  tlus 
means  the  downward  flow  of  any  moisture  which 
may  collect  on  the  surface  of  the  porcelain  is  broken 
at  several  points,  and  consequently  a  continnrras 
conducting  film  can  only  bo  formed  with  great 
difTiciilly,  if  at  all. 

Another  fcaiurc  in  the  improved  insulator  is  the 
method  by  whi4.-li  the  two  parts  of  the  insulator,  an 
inner  and  an  outer  cup,  are  £xed  together.  Instead 
of  employing  cement  for  this  purpose,  which  would 
rigidly  connect  the  two  parts,  Mr.  Fuller  uses  a 
tightly  fitting  india  rubber  ring.  By  the  employ- 
ment of  the  htTcr  it  is  possible  to  separate  the  two 
parts  for  examination,  cleaning  or  renewal,  without 
unbinding  the  line  wire.  This  isavcn-grent  point,  and 
is,  we  beucve,  a  feature  possessed  by  no  other  form 
of  insulator.    The  elastic  connection  between  the 
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Or  bell  with  eur^-ed  or  parallel  sides.  Most  of  these 
farticular  forms  are  no  doubt  due  to  careful  thought, 
jod  have  been  decided  upon  after  numerous  cipcn- 
meots.     Miuiy  of  ilitm.  however,  are  such  as  would 


two  parts  must  render  their  lial»lity  to  break  from 
unequal  expansion  or  from  iiny  sudden  jar  to  the 
wire,  very  sjnalj  ;  also  thehi%t\  TO^LuVtaAft^ ^(TO\«K\:i 

of  the  nibbet:  tnusi\>c  very  ^ic'htA.taai* 
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In  the  iron  supports  or  holts  in  common  use,  it  is 
round  that  ilie  rnit  aiiJ  screw  required  for  lastcning 
ihf  insulator  to  the  brackol  becomes  fixed  together 
DO  liiiiily  by  ru^,  thai  great  difficulty  is  experienced 
in  rcinoviog  the  nut  when  it  is  necessan-  in  shift 
the  insiiblor.  Mr.  Fuller  gets  over  this  difficulty 
by  the  simple  expedient  of  using  a  bolt  having  n 
lot  at  the  lower  end  ihrottgh  which  a  wcdgo  is 
^  dri\'en. 

Fig.  t  is  B  vertical  section,  nnd  fi^.  1  a  side  elevft- 
tivn  of  the  insulator,  a  is  (he  inverted  truncated 
cone  portion,  nnd  ^^ are  the  corrugations,  &crmttoni, 
or  undei'  cuttings  iheroon. 

The  separate  inner  cup  is  also  shown  in  fig.  1, 
where  c  lepresenl*  the  inner  cup  and  /•'  the  v\i\- 
canised  india  rubber  ring,  rf  is  the  metal  support 
inftulaicd,  as  shown,  Trom  the  inner  cup  r. 

If  preferred,  Ihc  inner  cup  c  may,  of  course,  be 
I'Cementcd  to  the  invericd  cone  a,  though  the  adv;m- 
Iflgc  of  Ihc  clastic  connection  would  be  lofit  thereby. 

e  f,  fi^s.  I  and  2,  show  tlie  wedge  orcuiier passing 
through  a  slot  in  the  metal  support  d. 


A   SKETCH  OF  THE    DE\'ELOPMENT    OF 
THE  ELECTRIC  UGHT. 

By  J.  MLNRO,  CR. 
{Cniiliniieti /ram  fittge  309.) 

The  ncjct  imporlam  advance  was  made  in  18W, 
when  .VIr.  H.  Wilde,  of  Manchester,  announced  the 
somewhat  paradoxical  principle  that  a  current  or  a 
magnet  iiiilelinilcty  iveak  could  be  made  lo  induce 
a  current  or  a  magnet  of  indefinitely  great  strcucth. 
i^Vilde  showed,  in  fact,  that  by  me^ins  of  a  slight 
trace  of  magnetism  a  feeble  current  could  be  genc- 
nitL-d  in  the  aniiaiurc,  and  that  that  current  could 
bo  used  to  excite  an  electro-magnet,  which  would 
in  turn  re-act  on  the  armature,  so  as  to  generate  n 
more  powerful  current  in  the  latter.  By  employing 
this  current  to  excite  the  cicctro-magnet  stiU  niore, 
a  still  stronger  current  could  bo  induced  in  the 
armature,  and  .>^u  on  until  the  current  in  the  amia- 
liire  was  of  the  required  sircnFth.  The  wcaV 
initial  magnetism  rei^uircd  could  bu  obtained  from 
a  pcnnanent  maRnclJsm,  or  the  residua!  magiicti»in 
of  the  curi.*  of  the  elcciru-inagnec,  cau<jcd  br  the 
temporary  How  of  a  vollaic  current  thixju^fi  the 
coils  of  the  electro- magnet.  On  this  principle, 
Wilde  constructed  a  very  powerful  machine,  which, 
under  improved  forms,  is  now  in  use.  He  pro- 
vided two  armatures — one  fur  intensity,  a,ud  one  for 
quantity — and  wound  them  longitudinally,  alter  the 
m;innef  of  Siemens.  'Hie  quantity  umiaturc  was 
wound  with  folds  of  insulated  coppei-platc  or 
ribcmds  instead  of  wire.  With  an  annaturc  of  this 
kind,  ten  inches  in  diameter,  Mr,  Wililc  mcltrd  an 
iron  rod  fifteen  inches  long  and  a  quarter  of  an  inch 
thick.  With  an  intensity  ai-ntaturr  of  the  same 
diainctcr,  he  produced  a  light  from  half-inch  carlwn 
electrodes,  which,  at  .t  distance  of  a  quarter  of  a 
mile,  cast  shadows  fmm  the  Barnes  of  the  ordinary 
slreel  ltni])s  ng.\!iut  the  neighbouring  walls.  The 
same  light  at  two  feet  distant  from  the  reflector 
darkeiud  ordinary  bcnBJlised  photoKraph  papei  to 
as  deep  a  hue  in  twenty  seconds  as  the  direct  rays 


of  the  snn  at  noon  of  3  dear  March  day  did  ttt  l^ 
minute. 

Various  useful  dynamo-electric  machines,  is  they 
have  been  called,  were  plaoncd  on  Wilde's  principle 
bv  cteclricians  both  at  home  and  abroad.  S.  A. 
Varley,  Siemens,  and  Wbcatstonc  showed  that  th^fl 
residua!  magnetism  of  the  core  of  tltc  elcctntfl 
magnetistn  was  sufHcicnt  to  originate  a  current 
which,  by  the  abuve  prucesN,  could  lie  made  to 
eencmtc  powerful  currents  in  the  armature ;  and 
iri.it  this  current  could  be  utilised  for  the  electric 
hght  by  shunting  off  a  part  of  it  ihitnigh  a  drcnit 
derived  from  l}ic  elecCro-mngnct  circuit,  and  in 
which  the  electrodes  of  the  light  were  placed.  The 
streDRlh  of  the  current,  which  can  be  generated  by 
this  reciprocal  magncto-elecl ric  action,  is  Mmiiedj 
by  the  magnetic  capacity  of  the  core  of  the  elcctrc 
magnet,  and  also  in  some  measure  by  the 
eeneiatcd  in  the  rotation  of  tho  armature.  In  ll 
Mr.  Ladd,  London,  exhibited  at  the  Pari*  Exiiibitic 
a  machine  with  two  armatures,  of  which  one  was 
employed  lo  ftvi/  the  exciting  e-Ieciro-magnet  with 
current,  and  the  other  to  produce  the  useful  or 
light-giving  current.  Mr.  Tislcy  improved  Ladds 
machine  by  adding  a  novel  commutator,  and  also 
cooling  the  bearings  of  the  armature  by  passing  a 
stream  of  cold  water  over  them. 

The  ne.\t  sreat  advance  was  made  by  ZendN 
Thcophile  Ghimmc,  of  Paris,  who  patented  his 
mai.iHne  in  England  in  i6;o.  Gramme's  macliinv 
involved  the  new  principle  of  forming  the  moveable 
armature  of  an  endless  ring  of  soil  iixin,  tuurnl 
which  arc  coiled  a  scries  of  separate  helices  or 
bobbius  connected  in  circuit  one  after  the  other. 
Each  of  these  coils  riJr,  as  it  were,  on  the  soft  iron 
ring,  and  is  carried  round  with  it  across  llic  lines  of 
force  between  the  poles  of  the  magnet,  wljich  may 
be  cither  a  powerful  permanent  magnet  built  up  of 
ihin  laminn;,  or  cIcctromagncLs  excited  by  the 
armature  itself  in  the  way  wc  have  been  consider- 
ing. The  induced  m.ignelic  poles  in  tlie  ring  aic 
continuously  sliifting  round  the  ring  as  it  ravolvca, 
and  tlK-  effect  on  tlie  bobtnna  in  the  same  as  if  two 
opposite  poles,  diametrically  apart,  revolved  con- 
tinuously ninnd  them.  In  one  revolution,  while 
the  bobbins  on  one  half  of  the  ring  arc  passing  a 
north  niagneitc  pole,  those  on  the  other  half  arc 
passing  a  south  pole.  One  half  of  the  bobbins  will 
therefore  yield  induced  currents  in  one  direction 
while  the  other  half  yield  them  in  the  other  dir 
tion.  Each  bobbin  is  like  the  elcmcat  of  a  Lcydc 
h.ilterj',  and  yields  its  momentary-  current  ;  but  th( 
rapid  succession  of  ihc  series  of  bobbins  produces  : 

K radically   uniform   current.      Tlie  end*  of   cacii 
abbin  aro  swept  by  a  pair  of  metal  brushes,  whic 
collect  the  magneto^lectric  ourrcnts  geneTatcd  ii_ 
them.    Each  brush  collects  the  opposite  currents  in 
order   to  conver  t1   away  for   use,   and   thus   the 
bnishcs  resemble  Ihc  poles  of  a  voltaic  batterj-. 
Gramme's  machine  poissesscs  extraordinary-  power. 
In  Siemens  impro^'ed    machine,   patented   1873 
Gramme's  plan  of  having  a  number  of  separate  coil 
in  series  on  the  armature,  with  mclalbrusii-cont.v;ls 
for  leaiUng  off  the  currents,  is  applied  to  Siemens' 
armature,  that  is  to  say,  instead  ol  having  a  singloj 
coil  wound  longitudinally  on  the  armature  anu  iM 
commutator    to  divert  tlie  Bltcmaliug  currents,   a" 
nunibei  of  longitudinal  coils  are  now  connected  up 
in  series  and  rubbing  contacts  substituted  for  the, 


J.VNUAXY   I,   ttjSJ} 


THE  TELEGRAPHIC  JOURNAL. 


omimBtfctor.  Sicmeiu,  howcnr,  funher  Improrei 
hii  ntjchine  b^  detaching  (be  K>[i  iron  core  from 
the  artnature  and  korping  it  fixed,  (be  coilit  of  the 
amuturc  ;iIono  being  mcxroablv.  These  coils  arc 
iraund  on  a  light  shell  which  revolves  rapidly  in 
the  highly  magiicdc  space  bctwwn  the  poles  of  the 
Duxocts  and  the  fixed  cnrc  of  Ihc  iinn;)(iire.  The 
dJMiuctioa  here  between  Siemens'  and  Gramme's 
maohine*  lies  in  the  f3c(  that  whereas  Gramme 
rocates  bis  suft  iron  armature  core  along  wi(h  its 
coils,  Sictncn  keeps  it  fixed  and  rotates  the  c»U 
round  iL 

At  least  Ivo  other  now  rormNofmanieto»«lectric 
machines  are  irorthv  of  mention.  Wilde's  form, 
patented  in  iSjj.and  i,otnin'»,  patented  in  1*76.  The 
noTcl  feature  of  WUdo's  machine  consists  in  cauiting 
fbATOt^lion  uf  an  iron  armature  to  genonite  the 
indtwtion  currents,  not  in  coili  round  the  armature 
ilseU,  but  round  [he  proloRsed  ends  of  the  niagneix 
which  produce  the  magncric  held.  M,  FninciMS 
Lonlin'x  plan  is  timpiy  another  means  to  the  BSime 
cod;  the  inducing  electro- magnctn  arc  prolonged 
and  encircled  by  extra  coils  in  which  the  rotatiun  of 
the  armature  generate  currents  which  can  be 
onploiTd  for  the  electric  light.  An  obvioun  advim- 
ligo  of  this  plan  of  Wilde  and  Lonlin,  is  that  a 
number  of  distinct  currents  can  be  generated  hy  l)ie 
SMCtoo  of  the  armature,  each  in  its  own  particular 
dectro-ougnct,  which  can  be  utilised  for  difTcrent 
lights. 

There  are  several  other  veiy  useful  magneto- 
electric  machines,  such  as  the  Alliance  or  Nollet 
machine,  Noble's.  Ladd's,  Breguei's,  Holmes',  Ac, 
but  Ihcy  do  not  invoke  original  improvemenU  of 
BuRicient  importance  to  deserve  an  extended  des- 
cription hcie.  Onimme's  madiines  ha^T  bscu 
described  in  greater  detail  already  in  the  TtUgrapkk 
J^trtw!,  vol.  3,  p.  184.  vol.  s.  p.  190  ;  and  Siemens' 
also  in  the  TtlegrafAu  youma/,  vol.  I,  p.  310,  and 
vol.  5,  p.  372.  l*be  recent  comparisons  of  these  two 
machines  al  South  Foreland  by  the  Trinity  House, 
show  results  in  favour  of  Siemens'.  Thii>  instruc- 
tive report  is  to  be  found  in  the  Teltgraphic  Journal 
(or  Xov.  I,  1877. 

While  in%'cntion  wjs,  step-b}'-slep,  perfecting  the 
magnelo -electric  machine,  regard  was  also  had  to 
the  bettering  of  Ihc  carbon  points  or  luminous 
dectrodes  orilic  light.  The  wasting  of  the  carbon 
points  ne«*situtcd  a  contrivance  for  regulating  the 
distance  between  the  puints,  so  as  to  keep  the  arc 
OfKn^ibly  con»t;int  width.  The  electric  arc  has  a 
considerable  resistance  in  ohms,  and  its  resistance 
increases  or  dimini^hcn  according  as  the  width  is 
•renter  or  less.  With  the  rise  or  fall  of  resistance 
in  the  arc,  the  curreut  diminishes  or  incre^ises.  It 
occurred,  therefore,  to  Foucault,  the  first  inventor 
of  the  rcgubtur  for  the  carbun  points,  to  clause  the 
current  by  means  of  an  elect ro-tnag net  lo  move  the 

Knts  to  or  from  one  another,  nccording  as  the  arc 
amc  too  wide  or  too  n-irrow.  When  the  jioiuts 
Are  at  Lbeir  proper  distance,  the  current,  by  means 
of  the  electro- mag  net  througn  which  it  passes,  is 
made  to  hold  a  detent  which  keeps  the  points 
*tcady-  But  when  the  arc  widens,  and  the  ctirrent 
gets  weaker,  Ihc  detent  is  released,  and  the  points 
are  pcrmEttvd  to  approach-  Fuucnult's  rcculalor 
was  im|wovod  by  Scrrin  and  by  Duboso.  Strrin's 
form  had^two  inde|>entlenl  trains  of  clocKwork,  one 
designed  to  allow  the  points  to  approach,  the  other 
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to  draw  them  npui.  Hien  trniat  were  nctuaicd 
the  current  passing  throu^b  an  electro-magnel. 
Uubostj'B  form  is  the  best  known,  and  is  meretv  an 
improvement  on  Serrin's.  The  current  pane> 
through  an  electro-magnet  and  thereby  opposes  a 
coiled  spring.  The  spring  tends  to  bring  the  points 
closer,  the  eicctn>- magnet  tends  to  pii<h  them  spart. 
Their  adual  position,  therefore,  depends  on  the 
Elrcn^h  of  the  current.  If  it  is  weak,  ihc  spring 
o\'crpowcrs  tlic  magnet  and  brin^  the  pointe 
nearer.  If  it  is  strong,  the  magnet  overpowers  tho 
spring  and  pulls  the  points  wider  apart.  M.  I.ontin 
eAects  the  same  purpose  by  the  dilat^iKon  of  a  hno 
silver  wire  which  actuates  a  B)-Mem  of  levers. 

The  nature  of  the  points  w;ts  al»o  a  matter  for 
research  and  invention,  Tlie  value  of  carbon  as 
electrodes  is  the  whiteness  and  abundance  of  tho 
light  it  nelds,  and  the  fact  that  it  docs  not  fuse  at 
the  high  temperature  of  the  arc.  But  there  Is  a 
want  of  uniformity  in  the  Mructure  of  carbon  ;  it  is 
|K>rous,  absorbent,  and  is  given  to  spark  and  explode 
in  burning.  These  qualities,  together  with  its 
rapid  disintegration  and  combustion,  arc  objc<:t)on$ 
to  its  fitness  Tor  electrodes.  Other  substances,  such 
as  sponey  platinum,  iridium,  palladium,  were 
suggested  and  tried.  A  very  fine  green  light  was 
obtained  from  a  stream  of  mercun-  falling  upon  a 
platinum  or  carbon  plate.  The  mercury  was  one 
electrode,  the  plate  the  other,  and  tho  ligm  appeared 
where  the  mercury  broke  in  globules  on  the  plate. 
Professor  Wray  proposed  to  cmploj"  this  plan  for 
lighthouse  illumination.  Carbon  steeped  in  various 
chemicals  was  tried.  \\'hcn  it  is  soaked  in  nitmto 
of  strontium  or  chlorido  oF  j-inc  the  arc  is  very 
etiuable  and  constant,  but  the  light  is  colourco. 
The  colouring  of  the  light  due  to  these  different 
metals  was  also  against  their  adoption.  Loose 
carbon  between  metal  electrodes  in  a  scaled  glass 
tube  yielded  a  good  light,  and  had  the  ad^-antage  ot 
requiring  no  regulator.  It  is  an  idea  asold  as  1841, 
and  almost  anticipates  one  of  the  most  successful  of 
recent  lights.  In  1856,  Mr.  Harrison  proposed  to 
■ct  tlie  points  at  right  angles  to  each  other,  and  to 
give  the  positive  point  a  motion  of  rotation  round 
its  own  axis,  and  the  other  a  motion  of  tmntlation, 
so  as  to  secure  that  tlie  fresh  Cfirbon  surface  should 
come  under  Ihe  negative  point.  This  useful  idea 
was  revived  by  Mr.  \\Tiitehouse  a  few  years  ago. 
The  quality  of  the  carbon  itself  r,-as  greatly  improved. 
With  wood  charcoal  the  light  is  more  vivid  and 
whiter  tluu  with  coWc.  There  arc  sever.il  l-'rcnch 
makers  of  carbon  points.  M.  Archereau  prepares 
them  of  finely -divided  carbon  and  magnesia,  pressed  ; 
M.  Carre,  of  lino  coke-dust,  lamp-black,  liquid  gum, 
and  sugar,  baked  ;  M.  Gaudoin.  of  tar,  resin,  or 
mineral  oil  carbon,  pressed,  and  wood  charcoal. 
Those  of  M.  Gaudom  are  said  to  be  the  best. 
Knclosing  the  carbon  in  glass  prevents  tho  air  front 
deranging  the  an;. 

With  the  perfecting  of  magneto  electric  machlnca 
and  tlic  rcrincmcnt  of  the  point*,  the  cwbon  light 
became  successful  as  an  illuminator  where  powerful 
lights  were  required,  as  for  (lashing  signals,  theatrical 
eRiscts,  and  beacons  on  land  and  at  sea.  In  ]86j, 
England  took  the  lead  in  applving  It  to  lighthoutie 
purpose*  al  DungenesN.  The  following  year  France 
established  the  light  on  Cape  La  Hevc,  and,  among 
others,  the  Cape  Grincx  light  was  set  uij  VA  vft*>ei. 
and  the  South  For<:\at\i  \i\  \%ii  •,  vVwms  v»«i  Nai»«  ' 
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making,  with  Duugciiess,  a  triangle  uf  Ughts  over 
tho  Chiinnd. 

Thc»o  pon-crful  aiid  so^lc^vhat  expensive  lights. 
however,  arc  unfit  f'jr  the  K'^nriiil  ilhiniiii^linii  of 
Rtrcetsand  buil.iings.  With  Riich  small  individual  li^ihis 
asarcthcic  rcquin;J,  the  t^irUm  jjijiiils  -.iri'  iiurc- 
liaWc  ami  llic  liyhls  uiicquahic.  The  necessity  of 
regularly  auppiyhig  frcsli  puiuts  isaltomiybjection; 
but  Ihr  main  drfiitnilly  lits  in  ihe  proper  division  of 
the  li^ht  uniung  various  juisof  diftui^-ni  biz«s.  h  is 
clriir  that  by  connecting  a  number  of  different  sets 
ufpcinls  in  fcrics,  ibc  iJi-cak-down  of  one  set  would 
inlcmipt  the  curfcnt  and  cixtinguish  the  whole, 
Ag^in.  the  use  of  a  variety  of  circuits  derivcvl  from 
CJich  (rtlier,  and  dividing  up  ihc  main  current  from 
the  nuchinc  into  a  number  of  branch  currents,  is 
sttcnd<-(l  with  scTCral  practical  diflicuiticii;  for 
example,  the  cxtin;;uishing  of  unc  liglit  would 
incrcjisp  the  hrij-lilneKSofllie  icfl,  wnce  the  current 
which  had  been  supplying  U  would  help  to  strenglhco 
tile  cui  rcii[»  in  the  other  bratichcs. 
(To  ^  (vufinttnf.) 
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The  prim-ipic  nn  which  tlic  machine  njierates  is  as 
lullowK  : — Thcic  is,  fust,  a  inoulh  piece,  A,  Tig.  i, 
Across    the  inner    oriBcc   ol    which    is    n    mclul 


itnd  the  i>oiiit  thereon  is  caused  to  make 
wilh  the  liufnil  at  the  portion  where  the  latter 
cTosaes  the  kpinil  groove.  Hence,  the  foil,  not 
bcinH  there  backed  by  the  solid  metal  of  the 
cylinder,  liecumes  indented,  and  thcsi*  indenLttions 
arc  occe»ui  iiy  an  exact  recoid  of  itic  xound»  which 
produced  them. 

It  might  be  &aid  that  al  this  point  the  machine 
has  already  become  h  complete  phonograph  or 
sound  writer,  but  it  vol  leuiains  to  tnnkiate  the 
remarks  made.  It  should  be  remembered  that  the 
Maiey  and  RoGapelly,  llic  Scott,  or  the  Barlow 
apparatus  proceed  no  further  than  this.  Each  his 
its  own  system  of  caliKruphy,  and  after  it  has  in- 
scribed its  peculiar  siiiuuus  llnus  it  is  Still  neccssan- 
to  decipher  them.  Pcihaps  the  best  device  of  this 
kind  ever  cnnttivcd  was  tlin  piL-psration  of  the 
human  ear  made  by  Dr.  Clarence  J.  Blake,  of 
Boston,  for  Profe*.>or  Bell,  the  inventor  of  ihA 
lelcpliunc.  'ITiis  was  simply  the  car  from  an 
actual  Kubjcct,  suitably  inounled  :ind  having 
ntiached  to  its  drum  a  straw,  which  made  traces  on 
a  blackened  rolalin};  cylinder.  Ihe  diflei-ence  in 
the  traces  of  the  sounds  uttered  in  the  car  w.^  very 
clearly  shown.  Now  there  i«  no  doubt  that  by 
pnidicc,  und  the  aid  of  .1  mngnilicr,  it  would  be 
potaiUe  (o  re.id  phonetically  Mr.  Edison's  record  of 
aols  and  dashcn,  but  he  save:^  us  thai  trouble  bv 
lilcraJJy  making  it  read  itself.  The  dialinclion  i^s 
the  snmeas  if,  instead  of  pcrtidinEabookoursdrcs, 
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diaphragm,  and  lo  the  centre  of  thi^  .JiLqihin^'m  is 

I  attached    a    point,    .ilso   of    metal.       u    i!i    :i    brass 

Fcylinder   supported  on  a  shall,  which  Is  screw- 

ircaJed  and  tura&  in  a  nut  lor  a  bearing,  so  that 

Rirhcn  the  cylinder  is  caused  to  revolve  by  the 

'crank,  c,  it  alw/bas  a  horizontal  travel  in  front  of 

Ihc'mouthpiccc,  A.    It  will  be  clcir  that  the  point 

on  the  metal  di.iphragm  must,  thcrcfutv,  descnbe  a 

1nir.1t  trace  over  the  ^uiface  of  the  cylinder.     On 

tne  latter  is  cut  a  spiral  groove  of  like  pitch  10  that 

on  the  shaft,  and  around  the  cylinder  is  attached  a 

strip  iif  tinfoil.     When  sounds  arc  uttered  in  the 

niouLhpicee,  .v,  the  diaphragm  is  caused  lo  vibnilc 


we  drop  it  Into  a  machine,  set  the  latter  in  motion, 
and  behold  1  the  voice  of  (be  author  is  beanl  repeat- 
ing his  own  composition. 

The  reading  mechanism  is  nothing  but  another 
diaphragm  held  in  the  lube,  ii,  on  the  oppoailc  wde 
of  [he  niiichine,  and  a  i«>inl  of  metal  whidi  is  held 
against  the  tin-foil  on  the  cylinder  by  a  dL-Iicate 
spring.  It  ni;ikes  no  difference  as  lo  tlic  vibrations 
produced,  tvhclher  a  nail  moves  over  u  file  or  a  hlo 
moves  over  a  nail :  and  in  the  present  instance  it  is 
ihc  file  or  indented  foil  strip  which  niovc«,  and  iho 
metal  point  is  caused  to  vibrate  as  it  is  affected  by 
Ihc  passjf^  of  tlie  iudcnuHonS-     The  \'tbralion». 
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however,  of  this  point  must  be  prccisdv  tbo  •ante 
08  those  of  the  othor  puini  n-hicli  made  tKc  iiuknts- 
tiODs  ;  ami  tlic^c  vttirationa,  intriHintttcd  (u  a  Bvcood 
nKmbranc.  miu>t  cause  the  hiicr  to  vibmU  similjr 
to  itte  Hrxt  mcmbmie,  and  the  result  U  n  Kynthcsie 
of  the  sounds  which,  in  the  beginning,  we  nw,u  it 
were,  analyscdi. 

In  onlcr  to  exhibit  to  the  reader  the  writing  of 
the  machine  which  is  thus  autoraaticalljr  read,  we 
have  had  .1  CASt  of  a  [>ortion  of  the  indented  foil 
nude,  and  fmtn  ihiK  the  dots  and  lines  in  Fig.  2  arc 
printed  in  of  cour»c  absolute  facsimile,  excepting 
that  they  are  lerel  instead  of  being  raised  aboi-c  or 
sunk  beneath  the  surface.  This  is  a  part  of  the 
sentences,  "  How  do  vou  do  i"  and  "How  do  you 
liJce  the  phonograph  f"  It  is  a  little  curious  that 
the  machine  pronoun«s  its  own  name  with  especial 
deamess.  The  crank  handle  shown  io  our  per- 
spective iltuitration  of  the  derice  does  not  rigntly 
belong  to  it,  and  was  atlacbed  by  Mr.  Edison  in 
order  to  faciiitttc  it>  CAhlbilion  to  us. 

In  order  th.ii  the  mnchine  may  be  able  exactly  to 
reproduce  giren  sound).,  it  in  nccossarj- — first,  that 
these  sounds  should  be  analysed  into  vibrations, 
and  these  rcsislcred  accurately  in  the  manner 
desffibed  ;  and  second,  that  their  tvproduction 
should  be  accomplished  in  the  same  period  of  time 
in  which  the}-  were  made  ;  for,  cfidcntty.  this 
<daiBent  of  time  is  an  important  factor  in  the  quality 
and  nature  of  the  toners.  A  sound  which  is  com- 
posed of  a  certain  number  of  vibrations  per  second 
M  an  octavT  above  a  sound  which  registers  only 
half  that  number  of  vibrations  in  the  same  pcnnd. 
Conte<luently,  il  the  cylinder  be  rotated  at  a  given 
n)ced  while  registering  certain  tones,  it  is  neccxKiry 
that  it  should  be  turned  at  piccisolv  that  same 
speed  while  reproducing  them,  else  ific  tones  will 
be  eapressed  in  entirely  different  notes  of  the  scale, 
higher  or  lower  than  the  normal  note,  as  the 
cylinder  is  tumvd  faster  or  slower.  To  attain  this 
nanUt  there  must  be  a  way  of  driving  tbo  Op'lindor. 
wbilc  delivering  the  sound  or  speaking,  at  exactly 
the  same  rate  :u(  it  ran  while  the  sounds  were  being 
racorded,  and  this  is  ncrliaps  best  done  by  well- 
regulated  cloclkwork.  It  should  be  understood  that 
the  raadiinc  illustrated  is  but  an  experimental  lorm, 
and  combines  in  itself  two  separate  devices — the 
phonograph  or  recording  apparatus  which  produces 
tb«  indented  shp,  and  the  receiving  or  ulking  con- 
trnaoce  which  reads  it.  Thus  m  use  the  first 
nadiine  would  produce  a  slip,  and  this  would  for 
example  >m:  sent  by  mail  elsewhere,  together  in  all 
Qiei  with  information  of  the  velocity  of  rotation 
of  the  cylinder.  The  recipient  would  then  set  the 
Oi-linder  of  his  reading  apparatus  to  rotate  at  pre- 
OiCly  the  same  speed,  and  in  lliis  way  he  would 
hear  the  tones  as  tbej-  were  uttered.  Differences 
in  velocity  of  rotation  within  moderate  limits  would 
bf  00  mcflos  render  the  nuchine's  talking  indis- 
uaguishable,  but  it  would  have  the  curious  cflbct  of 
posaibly  converting  the  high  vcnct  o(  a  child  into 
the  deep  basa  of  a  man,  or  rw  tvrsd. — Scu^ntijic 
AaurituM. 


CkKatu::  of  "The  Application  of  Elec- 

tricity to  Kji......   -' .diking,"  page  311,  ind  column, 

Uae  J7.  jbr  '•  does  not  really  give  any,"  rani  "  really 
pre*  thaL" 
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THE  TELEPHONE  AND  ITS  APPLICATION 
TO  MILITARY*  AND  NAVAL  PLTRPOSES. 

By  W.   IL  PRESCE.  Vk«.I>f«wdtM  Sgc.  T.  C  sod  McmUi 
taaitattM  Civil  ffmlwi 

No  one  can  d«ay  the  enormous  value  of  the  electnc 
tolceraph  for  warlike  purposes.  It  has  well  nigh 
revwutionitwd  the  ait  of  war.  k  has  become  a  h 
great  weapon  of  offence,  as  well  as  a  great  shield  of  H 
defoocc.  Operalioos  that  were  a  lew  years  ago  ™ 
impossible  are  now  regarded  as  essential,  'inc 
strategist  in  his  office  can  now  grasp  a  cuntiocnt  in 
his  comlMnations.  The  actual  manoeuvres  of  armiM 
can  be  controlled  and  directed  like  the  toy  figures 
of  tlic  game  of  Kriegs-spicl.  The  maintenance  of 
the  lines  of  telegraph  to  an  army  in  the  field  is  as 
important  as  that  of  the  mon:  nuterial  lines  of 
communication.  The  telegraph,  in  fact,  has  become 
a  necessity  of  the  age.  tsu  war  could  now  Iw 
undertaken  without  its  aid. 

But  it  is  not  only  in  annihilating  space,  and 
bringing  within  the  mental  view  of  the  master  mind 
a  down  orrnics  and  a  mtUioa  raen,  that  telegraphy 
is  so  valuable  ;  it  is  in  the  raind  communication  of 
intelligence  and  orders  to  and  ironi  the  commanding 
officers  of  each  limb  of  each  army,  however  small ; 
it  is  in  connecting  together,  in  immediate  com- 
munication, the  ditlcient  parts  of  a  fortress  or  an 
entrenched  camp,  however  much  they  may  be 
scattered  :  it  is  in  maintaining  an  unmterrupled 
connection  between  all  ports  of  a  besieging  force, 
however  extensive  may  be  the  lines  of  circum- 
vallation,  that  it  is  so  scr\'i<:cablc.  It  would  have 
been  impossible  to  have  kept  on  the  sieges  of  Paris 
and  MetJt  without  it.  Indeed,  It  has  a  civilising 
influence,  for  it  not  only  tends  to  shorten  the  dura- 
tion of  'n-ar,  but  to  diminish  the  loss  of  life,  by 
rendering  pauihle  those  conbinationa  which,  in  the 
cases  of  S«dan  as  well  as  of  Mcta,  swallowed  up 
temporarily  in  prison  two  great  armies.  Moreover, 
it  facihtalcs  tlic  supply  of  food,  it  regulates  tbo 
trafhc  on  railways,  and  it  aids  the  transport  home 
of  the  sick  and  wounded  ;  it  satisfies  the  craving  fiir 
news,  and  it  alle^'iatea  anxiety.  It  is  well  known 
that  the  Germans,  guided  by  their  experience  of 
1S66,  commenced  the  war  of  iS/O  with  a  very  well 
organised  and  cxtcnsivo  system  of  telegraphs  for 
field  scn'ice,  hut  that  the  French  had  a  system 
wanting  in  enici(>nt  organisation  and  miserably 
deficient  in  men  and  nulcnal.  We  know  litUe  of 
the  present  Russian  system,  excepting  the  fact  that  fl 
by  its  aid  the  army  around  Plevna  maiotained  its  | 
bear-like  hug  on  the  doomed  fortress,  and  enabled 
it  to  thwart,  with  overpoweiing  force,  the  tiger-like ' 
rush  of  Osman  Pasha. 

So  important  is  efficient  telegraphy  now  con* 
sidered  for  the  British  .i\rmy,  mat  6  officers  and 
t6o  men  arc  being  trained  and  maintaiaed  in  effi- 
ciency in  the  British  postal  telegraph  system,  s^v^i 
to  be  available  in  time  of  ^val'.  Ihey  arc,  in  fact, 
daily  rehearsing  that  part  which  they  may  have 
some  day  to  perform  in  earnest  in  an  eoem/s 
country.  Moreover,  we  have  our  field  telegrapfaa 
in  constant  training  at  Aldershoc,  Chatham,  and 
elsewhere,  though  it  is  very  doubtful  whether  thtt 
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■dopartment  has  been  nearly  luffidently  de\'e1oped, 
or  is  anything  like  hcing  properly  equipped,  for  such 
an  arm}'  as  ours.     However,  I  ara  here,  not  to  criti- 
cise or  dtscribc  the  equipment  of  our  military-  tele- 
graphic s^'stem,  but  to  describe  an  appamtus  which 
nay  prove  n  most  useful  and  valuable  adjunct  to  the 
already    well-tnntured     system     of   n-aggons    and 
barrows  and  ctiblcs   b   actual  use.     I  mu»l  draw 
a  distinction  Iwtween  the  permanent  telegraphic 
ii)'stem  of  the  countr)-  occupied  by  nn  ;irmy,  the 
_'. senii-pcnnancnt  lines  of  tclcxr^phy  which  connect 
"headquarters,  as  it  ad^-ances,  with  this  systeni,  ajid 
the  "  flyin;;  line,"  or  temporary*  system  oJ  field  tele- 
graphs xvhich  follows  the  movements  of  the  various 
corps  in  the  field,  itnd  maintains  their  communica- 
tton  with  headquarters.    7'he  tins!  two  must  neces- 
sarily be  worked  on  Ihc  ordinary  tclcgraplitc  Si-slem 
in  use.  miiinuincd  by  technical  Jilcillcd  labour,  and 
Worked   by  well-trained,  experienced  telegniphists. 
The  flyinK  'inc  new!  not  necessarily  be  so  manipu- 
LJatcd.     liierc  is  niu)  tlie  visual  )>ystein,  intended  for 
loutuost  :ind  reconnoitring  duties,  and  which  neces- 
tsnrily  must  be  coiiluiucd  under  circuintitances  which 
lTcn<Kr  field  telegraphs  impracCicaJ.    I  do  not  intend 
to  refer  to  lliis  nilmirable  s^'stcin. 

Al  pi-cscnt,  ihc  apparatus  in  use  for  field  tele- 
graphy is  tile  ordiiury  Morse  recording  Apparaius. 
which  records  i:s  messages  in  the  ordinan,- dot  and 
dush  alphabet,  understood  only  by  the  initiated, 
supplemented    by   a    uounclirg    instrument,    which 
appeals,  by  ;i  sirnilar  foreign  language,  to  the  car. 
Thus,   to  convey  intelligence   from    one   point  to 
another,  a  message  has  to  be  written  down  on 
paper.     It   has   then   to   be  (ninslaTed   by   a   tele- 
gi-:tpher  into  the  Morse  languacc,  which  has  to  be 
i-e-traniibtcd  Tit  the  distant   ena   into  the  oidinary 
wriitcn  language,  and  then  read  by  the  recipient. 
These  operations  are  subject  to  error,  and  have  not 
secured  faith  in  their  reliability.    Is  there  any  com- 
mnndiog  gfiicer  here  present  who  would  not  wish 
such  an  uncertain   agent  in  a   ver)-   warm   place  f 
Those  who  were  present  al  the  Autumn  Manoeuvres 
on  Salisbury  Plain  know  how  to  value  its  services. 
It  is   unquestionable  that    the  lelegmph  has  not 
inspired  confidence,  and  this  is  due  !\a  much  to  its 
natural  uncertainty  as  to  til's  want  of  knowledge  of 
the  tool  that  is  used.     Accuracy  in  the  tniiismisKion 
of  orders  is  ihv  inu  ftiJ  m/n  o(  a  military  telegraph. 
Wc  know  of  one  great  disaster  that  arose  !rom  a 
mistake.    "  Some  one  has  blundered."     It  w.is  iho 
ver)' last  thing  determined  U[K}u  in  uur  latcAsIianccc 
War,  and  the  rapidly  collected  maiciials  drawn  from 
tile  Post  Oflice  stores  were  dispatched  at  the  la.>ii 
moment   by   passenger   train,   and    stowed   in   the 
officers'  baggage  rouiii.    Ycl  wc  liavc  the  authority 
of  Sir  Linton  Simmons  for  saying  that  the  opera- 
tions in  that  war  could  out  have  been  carried  on  as 
they  were  without   its  assistance,  and  that  it  was 

Sroductive  of  very  great  economy  to  this  country 
y  shortening  the  expedition,  und  enabling  the 
greotesl  amount  of  benefit  to  bo  derived  from  the 
materials  and  means  that  were  placed  at  the  disposal 
of  the  gcncnil  in  command. 

Now,  the  telephone,  if  it  prove  a  practical  insiru- 
meat,  will  place  in  the  hand  of  cvety  olhccr  an 
instniment  which  will  transfer  the  actual  words  and 
tones  of  his  own  voice  to  his  correspondent  at  any 
rcasooable  distance.  I  have  spoken  distinaly  at 
various  distanoes  up  to  ninety  miles,  and  I  have 


00 


been  able  to  recognise,  wiili  absolute  certainty,  the 
Toices  of  diffbrcnt  people  at  sixtj'-scven  miles.    It 
will  solve  the  moot  question  as  to  the  best  form  of 
instrument  for    military  tdef|Taph^  about  whtdn 
there  is  much  diversity  of  opinion.  ^M 

How  is  it  that  the  human  voice  itself  can  bo  re- 
prodtDced  at  such  distances  ?    ^^^lcn  I  strike  a  bell, 
blow  3  whistle,  sound  a  reed,  clap  my  hands,  or 
»pc3k  to  you.  how  is  it  that  these  dincrctit  oporuions 
are  conveyed  through  your  cars  so  an  lo  produce  on 
the  bmin  that  sensation  which  is  called  smnJf  The 
air  itself,  in  which  we  breathe  and  move  and  have 
our  being,  is  a  highly  elastic  medium,  which  readily 
receives  and  transmits  any  motion  imparted  to  iL 
When  I  clap  my  hands  I  suddenly  throw  this  air 
into  motion  ;  a  wave  is  formed,  just  like  a  stone 
thrown  into  water  generates  a  wave   that  circles  . 
round  and  round,  striking  and  enveloping  everything 
in   iu   course,     lilts    air-wave   likewise   cnvelopcB 
CN-er^nhing  in  its  course,  and  impinging  upon  tn^j 
tympana  of  your  cars,  it  there  aflccls  the  nerves  in 
such  a  way  as  to  convey  to  the  brain  that  sensation 
which  cduoniun  has  taught  us  to  be  that  sound  dite^ 
to  the  clapping  of  hands.     Sound    is    therefo 
simply  the   undulations  of  the   air  ;   but   there 
sound  and  sound.    I  shake  this  b».^  of  nails; 
makes  a  hideous  row.     1  lilow  this  reed  :  it  makes 
a  soft  musical  lone.     Why  have  wo  in  the  one  ca»o 
nwif  and  in  the  other  masi^f    In  the  one  case  the 
waves  follow   each   other   in    irregular,   spasmodic 
fashion,  shivering  the  drum  of  tfic  car  with  un- 
pleasant shocks  ;  in  the  other  case  the  waves  follow 
each  other  regularly,  periodically,  and  rythmically, 
blending  together  on  the  drum  of  the  car  with 
pleasant  sensations.    Let  us  ignore  noise,  and  con* 
fine  ourselves  to  this  musical  instrument.    I  blow  a 
note.    If  it  were  possible  to  illuminate  a  tube  of  air 
between  the  mouth  of  this  instrument  and  anr  one 
of  your  ears,  you  would  sec  this  air  chasea  and 
moulded  into  the  most  beautiful  and  regular  uodu 
klions;  not  rises  and  Calls,  hkc  the  vertical  waves 
of  the  sea,  but  condensations  and  ntrcfacliuns — 
close  order   and   open  order — more  like  a  field  of 
barley  in  autumn  time  rc&punding  to  the  motion  of 
a  gentle  breeze.     If  wc  conceive  a  line  of  particles 
to  be  arranged  along  this  lube,  like  a  long  file  of 
men  or  a  row  of  marbles,  then  if  each  particle  lakes 
an  excursion  tn  and  fro  for  the  same  distance  (the 
s;imo  amplitttde),  however  small,  then  if  tlie  motion 
of  each  particle  be  successive,  and  not  simultaneous, 
Llie  line  will  be  excited  into  waves  or  sonorous 
vibrations. 

Nnw  let  us  fix  our  attention  upon  this  musical 
instniment  and  this  Kuppo$ilicus  tube  uf  air.  I  can 
produce  curious  n^lex.  One  note  differs  from  an- 
other  note  only  in  the  number  of  waves  or  sonorous 
vibrritions  produced  per  second.  Middle  C  of  the 
piano  makes  164  of  these  vibrations,  E  330.  F  35J, 
A  .440,  and  the  octave  to  C  518  per  second,  The 
lowest  note  that  can  bo  heard  by  the  human  car  is 
16  complete  'Vibrations  per  second ;  the  highest, 
38,000.  The  range  of  the  human  voice  is  between 
65  and  1044  sonorous  vibrations  per  second.  When- 
ever and  however  we  produce  air  vibrations  pur- 
suing each  other  rcguLirly  between  these  two  limits, 
we  have  n^tt.  And  one  note  diflers  from  another 
note  in  AApiuk,  which  is  the  number  of  its  sonorous 
Tibntions  per  second.  But  tliese  notes  may  be  soft 
and  gentle,  or  rough  and  loud.     Hence  notes  differ. 


i 


i 


Jun'Akv  I,  1678.] 


THE  TELEGRAPHIC  JOURNAL. 


HE 


not  only  in  ihetr  fiiltA,  but  they  difTer  in  their  J^m/* 
wu.  Loudncsis  depends  upon  the  energy  of  the 
source  ol  »i>ucul,  Mill  upon  the  Amplitude  o(  ihc 
Goosoqucni  Tibraiiona  of  the  particles  of  air.  If  I 
blow  Kently.  the  excursion  to  and  (m  it  small.  If  I 
dcrcel^,  tho  cxcununn  to  and  fro  is  greaL 
former  uadulotions  strike  the  car  g;cnUy,  and 
SCniatioti  is  low ;  the  letter  strike  it  fiercely, 
a&d  the  Ecasatioo  is  loud.  Arain,  I  lake  ihrcc  or 
foor  diBercnt  instruments,  and  I  sound  the  svne 
noce  on  eac;h  with  tbe  same  force.  The  pitch  is  the 
same,  the  lnudncu  is  the  same,  hut  there  is  no  mis* 
taking  ihcir  difference.  This  diflerence  is  called 
their  quality,  clanc-tint,  or  timht.  Now  what  causes 
this  clang-dnt  ?  I  must  beg  your  .iticntion  here,  for 
bcro  lies  the  secret  of  the  new  oniculalin^;  tele- 
pbone.  This  clang-tint  is  due  to  the  /irrm  of  the 
vraro  of  air.  It  ts,  very  dinicult  to  ooitceive  a  differ- 
ence in  the  form  of  a  wave  of  air.  It  is  simple 
enough  when  wc  regard  wuter.  We  see  this  for 
ourselves  upon  the  surface  of  a  pond  or  of  tbe 
mighty  deep.  But  the  difference  of  an  air-wnvo 
hcs,  oat  in  its  geomclrioul  form  »o  much  ax  in  the 
rate  of  motion  of  iu  different  particles.  I  wave  my 
hand  backwards  and  forwanU  rL-guUrly  or  irregu- 
larly. I  can  make  it  move  at  any  ^von  rate,  at  any 
given  time,  and,  though  the  number  of  excursions 
and  tho  amplitude  of  excursion  to  and  fro  per  unit 
tjf  Lifflc  may  be  the  suuc,  1  can  vary  the  form  or 
rate  of  excursH>n  :it  will.  I'his  produces  difference 
of  quality,  and  ttiis  is  why  middlo  C.  sounded  on 
the  piano^  on  a  harp,  on  a  bugle,  or  \yy  the  \'oice  is 
the  tamo  note,  but  differing  so  much  in  clang-tinC. 
It  is  impOMible  to  picture  in  the  mind  the  beauty 
and  minuteness  of  the  sound-n-aves.  The  ear, 
though  jpproachod  by  a  channel  the  diameter  of 
only  .1  quill,  will  receive  the  vibrations  from  a  hun- 
diwl  voices  aiid  instruments,  and  can  sepamte  each 
bjr  attention.  Hence  we  arrive  at  our  first  propo- 
sitioa,  that  sound  is  due  to  the  uudulations  of  ilto 
air,  and  that,  as  these  undulations  var^-  in  number 
per  second,  in  amplitude,  and  in  fonn,  so  wo  havo 
noise  or  music  varying  in  pitch,  in  loudness,  and  in 
clang  tijit. 

(To  if  cfittlinutti.) 


THE  "TIMES"  ANU  TELEGRAPHY. 

ENttUsil  electricians  will  read  with  satisticilon  the 
following  article  iu  Tht  Tuna  of  CiirisUiias  Day  : — 

'*The  first  article  in  the  December  number  of 
ibe  Berlin  'Archii-  fiir  Pml  iind  Telegraphic' is 
entitled  'Gvrmanv's  Share  in  the  Development  of 
the  Tcleuraph.*  ft  urges  that  llic  article  on  '  Tcle- 
eraphic  Uriigrcss '  which  appeared  in  Ttu  Thius  of 
SoTcmber  21,  is  written  in  too  insular  a  spirit,  and 
that  while  the  claimn  of  certain  Englishmen  and 
Americans  are  set  forth,  ihc  worln  of  the  scientific 
men  of  other  nations  has  not  bc-en  duly  recognised. 
The  progress  of  the  telc^aph  has  been  au  inter- 
national work  cren  from  its  earliest  stages,  and  to 
daJm  as  J'ht  Tittm  article  has  claimed  tliaC  all  the 
discoveries  up  to  i&^J  were  due  to  English  genius 
is  not  a  fair  reprcscnuiion  of  facts.  It  reco|[oisG$ 
Ihxt  I-c  Sage's  name  is  just  mentioned,  but  indicates 
that  bis  work  is  too  lightly  passed  over  and  draws 


atteatioo  to  the  fitct  thai  many  important  names 
associated  with  work  on  which  telegra^ic  progress 
is  founded  are  alto^bcr  omitted.  Tlicre  aru,  it 
says,  not  a  few  Germans  who  have  made  themselves 
worthy  to  bo  prominently  meiitiontsi,  a»  there  art] 
also  pliiloeopbers  of  other  nations.  For  cxainplo, 
without  the  discovery  of  galvanism  the  present 
science  of  tolcgraphy  would  hare  been  an  mipostii- 
bilily,  and  wiOi  this  dis.-ovcry  the  names  of  the 
Italian  philosophers,  (ialrani  and  Volta,  arc  closely 
bound  up,  while  tho  discorcrv  of  the  principle  of 
the  galvanometer  is  due  to  CEmted,  a  Dane,  almost 
simultaneously  with  Schwoigcr  and  Poggendorf. 
The  invention  of  Ihc  galvanometer  was  the  first 
step  towards  tho  needle  telegraph,  and  the  honour 
of  firtt  seeing  the  application  of  this  is  due  to  the 
French  juiiin/  AmpCrc.  Ilie  laws  of  the  strength 
of  currents,  without  n-hich  apparatus  could  nut  bu 
rationally  constructed,  were  hm  worked  at  in  1835 
by  the  dislinguishcd  German  Ohm,  which  led  10 
the  discoveries  in  1845  by  Kirchoff.  llico  ciinc 
the  'epoch  making'  labours  of  the  GOttiugen  l'ro< 
fessors  Gauss  and  Weber.  These  facts  tlic  ticrmnn 
writer  considers  are  suRicicnt  to  show  that  it  is  an 
'  arrogant  assumption '  on  the  part  of  the  Knglish 
writer  to  claim  the  earliest  stages  of  the  invention 
and  development  of  tho  telegraph  as  purely  English. 
When  the  Britiisli  Association  appointed  a  com- 
mittee to  report  on  suitable  units  as  the  standard  of 
dectricat  resistance  there  were  four  names  sugi^esled 
for  them— an  Ohiiiad,  a  Volt,  a  Weboi-,  and  a 
Faraday — so  that  hero  there  were  recognised  ono 
Englishman,oneIulian,andtwoGennans.  Thoartt- 
cic  goes  on  to  point  out  that  the  constant  hatlei^-  is 
due  to  Beequcrcl  and  Daiiicll,  and  the  discovery  of 
the  earth  circuit  and  tlic  application  to  the  telegraph 
is  due  to  Stcinhoil.  The  nrst  idea  for  the  employ- 
ment of  ga]v.inic  currents  for  tctcgmphic  signals 
origittated  with  Stcmmcring.  He  snowed  how  the 
chymical  decomposing  property  of  the  currents 
could  bo  made  to  indicate  letters  (as  Le  &igc  had 
with  [lictional  electricity),  and  exhibited  his  '  water 
decomposition  telegraph'  at  .-tn  Academy  meeting 
in  1809.  He  may  oc  regarded  aii  the  real  founder 
of  our  present  telegraphic  knowledge,  as  he  was  tho 
lir^t  to  recognise  the  pussibiliiy  of  cmirioying 
gah-anic  eleclncity  to  convey  signals  to  a  distance. 
I'hc  needle  telegraph  came  as  the  next  step — the 
deduction  from  tlic  galvanometer ;  and  here  the 
Prussian  Schilling,  with  his  Submarine  wire,  must 
be  named,  as  well  as  Gauss  and  Weber  {i8j,j)- 
Fothergill  Cook,  who  is  named  in  The  Timet  article 
in  conne-xion  with  Wbe.iIstoue  as  inventor  of  ilio 
needle  telegraph,  was  in  1S35  at  Hcidolburg  study- 
ing wax  modelling  for  tlio  museum  of  llie  L'liiver- 
sity  of  Durham,  when  he  accidcut.illy  «w  an 
instrument  that  hclonged  to  Muncke,  with  which  it 
was  possible  to  telegraph  fn>tn  one  rodm  to  another. 
He  took  up  the  idea  and  worked  it  out  with  Wheat, 
stone,  but  he  cannot  claim  the  invention.  Siemens, 
Von  Chauvin,  HaUke,  and  Edhmd  arc  mentioned 
in  connexion  with  the  development  of  duplex  and 
quadruplox  telegraphy,  but  the  writer  has  omitted  to 
mention  the  name  of  Edison,  which,  perhaps,  should 
take  the  place  of  the  names  of  Prescott  and  Gcrritt 
Smith.  The  comments  of  the  German  writer,  pre- 
judiced as  Ihcyarc,  usefully  draw  attention  to  ihc  fact 
tlial  a  good  international  history  of  the  telegraph  has 
still  to  be  written." 
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The  "ftrroeant  assumption"  there  ftlluitod  to  it 
confin«d  soli^  to  the  writer  of  the  article  "On 
Tclfgraphic  iTwgrcss.''  The  art  of  telegraphy,  like 
science  in  goncnl,  is  purely  intcrnatiODal.  and 
English  telegraphists  accept  and  acknowledge  un- 
reaerredly  all  contributions  from  abroad.  No 
standard  work  can  be  pointed  out  which  does  DOt 
fully  acknowledge  all  that  the  Gorman  writer  cob- 
tends  for,  and  it  is  onCur  to  saddle  upon  the  pro- 
(e«sioa  at  large  that  "insular  spirit"  which  is  con- 
fined to  an  ignorant  writer  in  The  Timet. 


THE  KAFFIR  WAR  AND  THE  TELEGRAPH. 


Ws  are  very  glad  (0  find  that  owing  to  the  ablo  and 
astute  management  of  Mr,  Sivcwright,  of  the  Tele- 
graph Department  of  Cape  Colony,  the  services 
rendered  oy  it  during  the  late  (jalcka  aflair  has 
been  such  ns  to  elicit  a  warm  acltnowlcdgmcnc  of 
them  by  the  Commis^oocr  of  Crown  Lands  and 
Public  \Vorks,  Mr.  John  Merriman. 

We  jjive  ihe  text  of  Mr.  Merriman's  letter  wilh 
much  ploasure,  as  it  shows  how  great  is  the  value 
of  a  tetegrapli  «j-8tem  projxrrly  managed  at  such 
jnotncots  as  that  referred  to.  We  trust  that  the 
[Cape  Government  will  be  as  rctdy  to  acknowledge 
,  these  icrvicca  as  is  their  Commissioner,  and  we  con- 
eratulate  Mr.  Sivcwright  on  the  energy  displaj-ed 
by  him. 

"King  William's  Town, 
"nth  Nov..  1877. 
"Mt  Dear  Sib, — 1  cannot  allow  you  to  leave 
King  William's  Town  without  expressing  to  you 
the  high  sense  which  1  entertain  of  the  scn-ices 
rendered  by  you  to  the  colony  during  ihc  past 
trying  six  weeks,  I  have  no  h'esitalion  in  saying 
[lliat  to  your  persona)  picsencc  tn  King  William's 
.Town  has  been  owing  in  a  grciit  mca.sure  the 
admirable  service  which  the  telegraph  has  l>ecn  able 
\  to  i>etform  during  the  war.  Nothing  can  have  ex- 
ceeded the  diccrfuloess  and  skill  with  which,  .tt  a 
time  wJwn  frequent  interruptions  would  have  been 
bcvond  calculation  detrimental,  vou  devoted  your, 
self  with  marked  success  to  tlio  duties  ofj-our 
department  with  a  zeal  and  tact  beyond  all  praise, 
and  for  which  I  have  personally  to  anticipate  the 
thanks  which  at  a  more  fitting  time  the  Go%*em- 
ment  will  cooitnunicate  to  you. 

.^  "  I  am,  my  dear  Sir. 

"Yours  truly, 
"JOHN  X.  MERRIiLVN, 
"Commissioner  of  Crown  Lands 
and  Public  Works." 
'J.  SmtwaiGirr,  Esq., 
Aliwal  North." 


THE    DESTRUCTION    OF   SUBMARINE 
CABLES. 

StiiMMtrsE  C\BLlt9  are  subject  to  numerous  causes 
of  deterioration.  In  the  first  place,  on  Northern 
shores,  there  are  the  Uinks  of  floating  tceberigs, 
which  sometimes  extend  to  a  dcpih  of  500  or  600 
metres.  In  (heir  journey  southwards,  these  ground 
and  break  up  under  water ;  the  broken  masses  dis- 


lodge the  cable  which  crosses  their  path.  Tliis  kiitd 
of  accident  often  occurs  to  the  Atlantic  Cables  on 
the  coasts  of  Newlouadland. 

Next  to  ic«-banks  must  be  mentioned  wear  and 
tear  on  rocky  bottoms.  Near  the  coatt-ltne.  tm 
M.  Temant.  in  a  troatiso  on  the  repairing  of  sud- 
marino  caUcs.  the  depth  may  var>'  rapidly,  so  that 
the  cable  doe»  not  lie  evenly  on  \u  bed  j  one  end 
lying  on  a  rock  may  have  to  bear  the  entire  weight 
of  the  portion  of  cable  which  is  unsupported.  A 
continuoua  to-and-fro  movement,  arising  fmm  the 
agitation  of  the  sea  or  from  ordinar)'  tides  or 
current.',  determines  the  gradual  wearing  away, 
albeit  slow,  of  the  external  winps.  The  sheathing 
once  destroyed,  the  conducting  wires  >-iold  and 
break,  or  the  continued  attrition  of  the  core  !&>'« 
bare  the  conductor,  making  earth  and  stopping 
communication.  The  eable  between  Bonifacio  and 
Sardinia  was  interrupted  in  1&61  from  this  cause; 
and  the  six  conductors  it  contained  were  broken  by 
the  stretching  inside  the  gutls-pcrcha,  which  only 
vielded  to  the  strain  in  picking  up.  We  tnar 
further  mention  aa  causes  of  destruction,  coral- 
beds,  earthquakes,  submarine  cntption&,  and  high 
temperature  on  tropical  coasts. 

The  enemies  in  the  animal  kingdom  arc  not  leM 
numerous.  A  curious  observation  was  made  after 
the  laying  of  the  cables  on  the  Bruili.in  coast.  As 
is  kao^^'u.  Brazil  was  connected  with  Portugal  in 
1875.  At  the  same  time  a  series  of  caiblet  round  (be 
coast  completed  the  system  from  Pernambuco  to 
Para,  Oiyenne.  Demeimra,  and  the  Antilles.  The 
obM;n-ation  rcGorred  to  was  made  in  the  Pani> 
Ciycnnc  section.  It  connstcd  of  singular  bites  due 
to  attacks  made  hy  the  saw-fish,  which  abounds  in 
those  parts.  .\  similar  occurrence  to  the  Singapore 
Cable  in  1871  was  described  in /..i  Nature'm  187J 
(Vol.  1.,  p.  160).  Mr.  Uuckland  found  among  hit 
collection  a  fish-jaw,  from  which  ho  detached  the 
saw  :  and  with  this  he  reproduced  upon  a  piece  tit 
cable  (fault  similar  to  that  which  had  caused  tho 
intcmiption.  , 

In  Bruxil,  this  kind  of  fault  has  become  chronica 
wc  gather  our  information  from  the  engiiwers  m\ 
charge  of  the  laying.  In  the  6ntt  piece  which 
&ilod,onoof  the  protecting  iron  wires  was  wrenched 
so  as  to  expose  Iho  hemp  with  which  the  core  was 
senrcd.  In  the  centre  of  this  part  a  piece  of  bone, 
apparently  the  scale  of  a  lish-tooth,  was  found  thrust 
through  the  hemp  into  the  gutta-percha.  On  the 
same  side  of  the  cable,  about  two  inches  distant, 
another  piece  of  bone  was  found  in  a  similar  posi- 
tion. Each  of  these  scales  was  about  one  inch  in 
length,  and  about  one-eighth  of  an  inch  in  di^imelcr. 

In  another  fiiult,  one  of  the  wires  was  bent 
inwards,  the  remainder  of  the  strand  being  sUebtly 
deformed  and  the  "Iriy"  taken  out.  One  of  the 
crow,  during  the  heaving  in,  drew  out  from  the 
cable  a  triangular  splinter  of  enamelled  tooth,  about 
a  quarter  of  an  inch  thick ;  this  piece  was  Eixod 
between  the  wires.  On  stripping  the  core,  a  small 
puncture  was  discovered,  as  if  mado  with  a  broach. 

A  tliird  fault  was  of  a  more  mysterious  nature. 
The  cable  sbovred  no  appearance  c^  being  defective.  \ 
When  the  external  coverings  were  stripped  off,  ant 
the  ooro  bared,  a  hole  about  the  site  of  a  pin's  head] 
was  seen,  filled  with  a  whitish  substance  resemblinj 
glazier's  putt}-.  One  wire  of  the  internal  sheathini 
was  found  severed  exactly  over  this    hole; 
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cxtermd  inm  wire  irhlch  lay  imnediatek  over  wu 
bcBl  into  A  crook  about  two  inclies  offT  A  <iin:iU 
portion  of  the  estcrior  scmng  was  displaced  in  the 
region  of  the  foult.  On  cutting  through  the  core 
etOBe  u>  the  fault,  so  aa  to  expose  the  ^conductor, 
more  of  this  soft,  crushed,  paxty  matter  was  found. 
Tvo  small  fragments  of  hard  bony  nubxtance  were 
(oufld  iu  ilic  intcnor  semng.  These  bites  showed 
t7sc«s  of  detfimpoaition  ;  but  they  were  »o  small 
thai  it  was  diflioult  to  sav  if  the  foreign  matter  was 
bone  or  Kale.  The  fragmctits  were  iioniowh.it 
fibrous  and  semt-transparcnl  :  there  is  httlc  doubt. 
harinE'  regard  to  other  si^ns,  that  they  came  from  a 
Gsh.  The  white  substance  was  cenainly  decomposed 
dental  matter. 

These  three  faults  wero  all  found  within  15  miles 

each  other,  about  130  miles  from  Para.  A  fourth 
WIS  found  in  the  deep-sea  type  ;  and  although 
DO  £ra^cnts  of  te«il)  were  discovensl  tn  it,  the  dis- 
tortraa  of  the  sheathing  wires  showed  that  it  was 
due  to  the  sime  cause  fts  the  preceding.  A  fifth 
&iilt,  picked  up  170  miles  from  Para,  half  way  to 
Cavennc,  was  not  so  eridcntly  caused  by  fish, 
attnough  such  is  just  pouible.  Th«  cone  in  this 
case  was  pierced  as  beibnt,  but  this  time  the  hole 
was  fyied  with  a  Mack  substance  ;  Itit-  copper  gave 
rigas  of  indentations  like  teeth  marks.  The  teeth 
must  have  been  rer^-  strong  tu  havv  frerd  thcm- 
aetres.  Mr.  Warren  has  told  how  that  aftei-  these 
firalts  bad  been  tnkcn  out,  the  cable  was  agam 
interrupted  in  tlie  foJIowing  year  with  five  more 
fish  biles  at  about  the  same  place.  From  one  of 
these  a  piece  of  liarti  bun^-f  subiclancr,  an  inch  and 
a  half  lon£,  was  ttkcn,  while  the  piece  still  fixed 
in  the  caWc  was  an  inch  in  circumference.  Mr. 
Warren  was  much  puzzled  to  know  by  what  fish 
these  attacks  were  made,  until  arriving  at  Demeraia, 
where  he  identified  the  teeth  of  the  saw-fish,  which 
abounds  in  those  waters,  and  on  all  the  northern 
coast  of  Brazil. 

After  the  saw-Gsh,  three  insects  may  be  mentioned 
whose  misdooda  have  been  known  some  years,  and 
which  were  described  by  Mr.  Proece  before  the 
Society  of  Telegraph  Engineers. 

The  Tertdo  ntmaHs,  and  iu  congener,  the 
Xylif^lMg^,  which  Huxley  discovered  for  the  first 
imw  ia  i860,  in  one  of  the  Levant  cables,  lodge 
tbetnielves  in  the  hemp,  penetrating  even  to  the 
gttUa-percha  wherever  an  opening  in  the  sheathing 
allows  them  a  passage. 

The  Tertd»  is  a  worm  which  conttruets  a  shelter 
in  the  form  of  a  tube  by  secreting  calcareous 
nuUer.  The  X^hphagi  is  a  bivalve.  The  liitter 
does  not  penetrate  far  mto  the  gutta-percha ;  it  only 
Bxea  one  valve  into  it.  In  small  cores  this  is 
suflident  lu  produce  a  considerable  loss  of  current. 

The  Trwedo  and  the  Xyk'Msuga  are  found  in  the 
Meditorranoan,  in  the  Athmtic,  and  even  in  the 
northern  seas. 

The  Tertiic  Hortfgtia  is  a  worm  of  considemble 
dimensions,  and  is  armed  with  bivalves  in  the  form 
of  shells,  which  enable  it  to  gnaw  the  hardest  wood. 
It  belongs  to  the  class  of  acephalous  molluscs; 
oaturatists  count  at  least  twenty-four  different 
species. 

The  Limioris  lignorkm,  called  al^io  L.  tertiratu 
by  Dr.  Carpenter,  is  a  little  crustacean  of  the  size  of 
ao  Qnt,  BO  that  It  can  get  through  Ihc  interstices  of 
Ae  shieathiog  wires  «r«i  of  Uie  besc-made  cable, 


and  penetrate  to  the  core,  through  which  it  burrowi. 
In  the  Indian  Oceim  and  the  Persian  Gulf,  the 
Limu>jri.t  attains  larger  proportions,  and  cfTccts 
excavations  of  considerable  size.  It  is  fretiuencly 
met  with  on  Ihc  shores  of  Ireland,  where  scvemi 
cables  have  been  seriously  damaged  by  it. 

To  c-j(haus.t  the  Kiibjcet,  we  will  ijuote  the  part, 
which,  according  to  M.  Temant,  is  played  by  the 
whale  in  accidents  to  Hubni;irinc  cables.  Inuring 
the  laying  of  the  first  Atlantic  Cat>lc,  in  185^,  a 
whale  xcxy  nearly  broke  the  cable  in  crossing  the 
slem  of  the  .Vtagara.  Another,  and  still  stTangEr, 
adventure,  is  told  of  one  of  the  Persian  Gulf  Califes, 
from  Gn-adur  to  Kurrachce.  The  accident,  says  M. 
Temant,  was  of  such  au  extraordinary  nature  that 
it  is  necessary  to  quote  the  official  source  of  infai^ 
mat  ion. 

Mr.  Isaac  Walton,  superintendent  of  lelceraphs 
for  Mekrao  and  the  Persian  Gulf,  reports  as  fallows 
to  the  Government  at  Bombay:  " Thecible  from 
Kurracheo  to  Gwadur,  about  300  miles  lone,  n-as 
suddenly  interrupted  on  the  evening  uf  Ihc  4th  inst. 
The  telegraph  steamer,  Ami^rwUcA,  Captain  Bishop, 
with  the  staff  of  engineers  and  electricians,  under 
the  orders  of  Mr.  My.  C.  Manoe.  started  next  day 
to  repair  the  fault,  which  was  estim-nled  to  bo  116 
miles  from  Kurrachce,  according  to  the  tests  taken 
from  both  ends. 

■■The  AmbtHfiUh  arrivod  at  this  pkco  at  two 
o'clock  on  the  afternoon  of  the  6th.  The  sea  was 
rough,  and  there  nis  a  thick  fog  at  the  time,  but 
the  cable  was  nevcrthelcis  hooked  at  a  quarter  of 
a  mito  from  the  point  of  rupture. 

"The  soundings  taken  about  the  place  of  this 
break  were  verj*  irregular,  and  showed  a  jump  from 
70 to  30  fathoms.  In  haiiling  in  thecabloan  unusual 
stniin  was  experienced,  as  if  the  cable  had  fouled  a 
roik,  but  on  persevering  for  some  time,  the  body  of 
an  enormous  whale,  entangled  in  the  cable,  was 
brought  [to  the  surface  ;  it  was  found  to  be  firmly 
held  by  two  and  a  half  turns  of  the  cable,  taken 
immediately  above  the  tail.  Sharks  and  other  fi«h 
had  partly  devoured  tlic  carcass,  which  was  rapidly 
decomposing,  the  jaws  corning  adrifl  on  arriving  &I 
the  sitrfiace.  The  tail,  which  was  11  feet  wide,  ivug 
pcrfcctlypTCserved,  and  vtm  covered  with  numerous 
shells  at  its  extremities.  Apparently  the  whale  had 
rubbed  itself  against  the  came  for  the  purpoie  of 
ridding  itself  ot  p;inisiteH,  and  had  with  a  stmke  of 
the  tail,  broken  the  cable,  and,  at  the  same  time,  so 
coiled  itself  up  in  it  as  to  be  strangled  thereby." 

We  conclude,  with  M.  Ternanl,  that  this  accident 
show^how  important  it  in  hy  a  complete  survey  of 
the  sea-bottom  to  avoid  sudden  mequalities  of 
soundings  near  coasts.  —  Ch.  BosTEMPS  in  La 
iWaturf. 
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the  MS.  twiving  mi*ca.rt'TOl  \a  \V»  VtwasA  ^&^«a^  •*» 
post.— Et>tT.  Ttt..  iQ«»,'\ 
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PHYSICAL  SOCIETY.— I5TH  Dkimbct,  1877. 

Prof.  G.  C.  Fosre*,  Pr«Jdnil,  in  lh«  Chair. 

Tmr  foIlowicK  candidates  were  elected  member*  o(  the 

Society  :— W.  E.  Ayrton,  ].  M.  Cameron,].  W.  Oarlt, 

LE.  iudson,  B.A..  H.  N.  Mo»eley.  MA.,  F.R.S..  LorJ 
yleigli.  M.A..  F.R^-,  W.  N.  Stocker,  M.A..   and 
H.  T.  Wood. 

Mr.  C.  W.  Cooke  r«ad  for  the  author,  Prof.  S.  P^ 
Thoropwn,  a  paper  on  "  Permanent  Plateau  Filnn." 
*nd  oxhibitcd  tDC  proeew  of  their  formation.  After  a 
brief  cfi umerjition  of  the  various  attempts  made  by 
Plateau  himself,  Schwartx,  Mach.  Rottier.  and  othen, 
moft  of  which  are  described  in  the  work  of  Plateau, 
the  author  described  his  own  experimentB  on  the 
subject  Aa  the  result  of  theie,  he  concludes  that  the 
best  reaultsare  obtained  by  usin^  k  mixture  of  46  per 
eent.  of  pure  amber -coloured  tmih  and  54  of  Canada 
balaam,  which  should  he  heated  to  from  irf^  to  95'^  C. 
The  frames  for  forminn  tht  films  arc  mndfl  of  brau 
wire  o '3  mm.  in  dianieicr.  and  when  thicket  wire  is 
employed  they  are  found  to  be  iircKuIar,  in   conae- 

?aenc«  of  the  t«lcntion  of  heat  by  tne  metal.  The 
Imi  ate  obtalneil  by  simply  inlroducio^  these  frames 
into  the  heated  mixture,  and  they  harden  almost  imme- 
diatdy  on  exposure  to  the  air  i  but  belter  results  are 
obtained  by  *low  drying  in  an  air  bath,  he.Med  up  to 
80*  C.,  and  allooredto  cool.  In  proof  of  the  Ioiii;liness 
of  the  fitffls.  it  was  mentioned  tli&t  a  ll»t  circular 
film  4  cm.  in  diameter  had  supported  a  50  gnmnic 
biass  weifhl  at  its  centre. 

Mr.  Srolsy  Tavlok  then  exhibited  some  experiments 
in  illustration  of  a  paper  on  the  colours  exhibited  b^ 
vibrating  liquid  lilms  which  he  has  receutly  communi. 
caled  to  the  Royal  Society. 

Dr.  GUTHBic  exhibited  a  nirnplc  lecture  illustration  of 
the  action  of  the  telephone.  Two  similar  cgils  ol  wire 
are  placed  one  on  the  end  of  a  bar  magnet,  and  the 
other  on  n  soft  iron  core.  A  tin  disc,  about  3  inches 
in  diameter,  is  suspended  hy  two  threads  almost 
in  contact  with  one  end  of  this  Utter,  and  when  a 
similar  Hk  is  brouj[hl,  at  regular  intervals,  aj^ainst 
the  end  of  the  ma(>[tet  which  is  provided  with  the  coil, 
a  distinct  movement  of  the  first. named  disc  is  observed, 
which  caiibc«a>ily  increased  by  properly  liming  the 
movement  of  the  inducing  disc. 


THE  METEOROLOGICAL  SOCIETy. 
Tm  luual  monthly  meeting  of  this  Society  was  held  on 
Wednesday,  the  lOth  ultimo,  at  Ihc  Institution  of  Civil 
Engirieers;  Mr.  S.  H.  Eiktun,  .M.A.,  Pmiident,  in  the 
cbair.  Commander  £.  G.  Bourke,  R.N.,J.  A.  Dou^ns, 
W.  H.  U  Zouche,  B.A.,  G.  J.  I'earse,  W.  S.  Ragcn. 
and  W.  Tyrer  were  elected  Fellowrs,  aod  eight  candi* 
dates  proposed. 

The  followimt  papers  were  read  t "  Nutei  on  the  Jfleteo- 
nicgy  and  Physical  Geojiraphy  of  the  West  Coast  of 
Africa,  from  Cape  Verd  to  the  Cape  of  Good  Hope,"  by 
ConmanderE.  G.  Bourke.  R.N.  This  [].spt:^r  gives  the 
lesultR  of  the  observations  which  Clio  author  iii^de 
during  (ho  five  years  he  was  stationed  00  the  above 
ooait, 

"  Oa  the  MctooTi>logical  Observations  made  by  the 
Norw^ian  Dee|}-Sca  Exploring  Expedition  in  the 
North  Atlantic  in  1876  and  1877."  ny  IVofcssor  H. 
Molin.  'Ihii  CKpedilion  hai  been  organised  in  older 
to  carry  out  for  the  North  Atlantic  and  the  Arctic  Oceans 
an  enquiry  similar  to  that  conducted  by  the  Ckallrngrr 
Espedicion.  The  vessel  cmpli^red  <ms  the  Voringet,  of 
400  tons  burthen,  and  the  period  the  summer  nwnths 
of  iBtIS  and  1877.  The  batomeirical  observations  were 
taken  at  first  with  a  metciirial  barometer,  and  after- 
wards with  an  aneroid,  wlucfa  was  compared  daily  w^lb 
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the  mercurial  barometer  oa  board.  The  tomperatare 
was  obtained  bya  spcdal  wrean  hoJstcd  upon  tne  fovc- 
stay.  It  W.U  found  that  this  nre  very  satisfactocy 
rEMilLs.  The  experiments  conducted  with  a  screea 
Simitar  to  that  used  by  our  Meteorolo^cal  Office  oa 
ship-board,  gave  readings  too  high  when  the  sun  shona 
on  It.  TIte  sling  thermometer  was  also  tried,  and  gara 
a  temperature  on  the  menn  a  shade  helow  the  screeo  is 
Ihc  rigging.  The  wind  observations  were  taken  with  an 
anemometer,  and  ProfcMor  Mohn  ric:«cribn»  bi*  awn 
anemometer  at  length,  and  deals  with  its  correction*  in 
detail.  The  speed  of  the  .ship  was  determined  by  a 
■pedal  logging  machine,  and  by  Uiis  mcani  and  the 
anemometncal  observations,  the  true  motion  of  the 
wind  was  ascertained.  The  part  of  the  paper  which 
presented  most  novelty  was  that  referring  to  the  evapo- 
ration  of  the  sea  water.  Two  different  iorms  of  atmo- 
meters  were  described,  both  of  Itiem  devised  by  Pro- 
fessor Moho,  and  llie  theory  of  tl>eir  action  and  of  the 
errors  to  which  the  experimenl<i  were  exposed  arc  care, 
fully  considered.  The  paper  concluded  with  tables  of 
Ihediunuil  rangeof  the  variousmcteorologicalelements  . 
for  tlie  period  of  ob^rrvation.  ^| 

Report  on  the  "  Phrenolo^cal  Observations  during  ^ 
1877,''  by  the  Rev.  T.  A.  Preston.  M>,  As  a  rule  the 
ikame  order  of  flowering  of  plant*  is  observed  this  year 
as  in  i9f6,  viz.,  that  plants  come  into  flower  6rst  in  the 
Souih.West  of  England,  and  then  m  regular  order  to 
tlfc  North  of  Lincolnshire,  where  plants  were  latest  in 
coming  into  flower.  From  the  tables  accompanying 
the  report  maybe  deduced  the  general  state  of  the 
weather  as  regards  temperature,  and  to  a  certain 
extent  moisture.  There  is  no  doubt  but  that  damp  acts 
more  powerfully  than  cold  in  retarding  the  flowrenngof 
some  plants,  and  this  has  been  particularly  evident  this 
year.  The  year,  as  a  whole,  has  been  very  unf.ivour. 
able  to  vegetation  ;  the  bitter  cold  of  May  checked  the 
growth  ul  platits,  and  by  the  autumn  there  was  com- 
paratively little  new  wood,  and  that  not  properlj 
ripened. 

Note  on  a  peculiar  Fog  obierved  at  Kcwon  October 
18th,  b/  G.  M.  Whipple,  B.  Sc,  F.R.A.S. 


Sotes. 


TxLSCKAPHtc  F1R8  Alakus  are  to  be  brought  into 
use  nil  over  Paris.  The  alarm  of  firo  will  be  given  to 
the  fire-engine  stations  by  breaking  a  smalt  pane  of 
glaas  Eactog  the  streets. 

TKt  telegraph  ofTice  at  the  House  of  Commons  is 
about  tn  be  connected  to  the  Central  Telegraph 
OFTice  by  a  pneumatic  tube.  Hitherto,  communicattOa 
between  th«se  two  places  has  been  maintained  by  wire. 
The  tube  is  farmed  of  lead,  enclosed  in  an  iron 
pipe  tike  those  elsewhere  in  the  city,  and  is  of  large 
capacity. 

Sir  William  Thomson  has  been  elected  a  foreign 
associate  of  the  French  Academy  of  Sciences,  in  the 
room  of  M.  voti  Baer,  by  37  votes  out  of  J2.  The 
other  candidate  was  M.  van  Beneden. 

A  NEW  company  has  been  organised  in  the  United 
States  u&dct  the  titla  of  the  "American  Speaking 


L^ 


January  i,  1878.] 


THE  TELEGRAPHIC  JOURNAL. 


13 


Telephone  Company."  It  has  contracted  with  the 
Gold  and  Stock  Telegrraph  Company  for  the  manu- 
factun  and  introduction  of  telephones  of  the  latest 
and  roost  improved  designs  upon  its  numerous  private 
telegraph  lines  in  New  York  and  the  nei^bouring 
cities,  and  elsewhere  throughout  the  country.  The 
Gold  and  Stock  Telegraph  Company  has,  by  contract 
with  the  Western  Union  Telegraph  Company,  facilities 
for  establishing  such  lines  in  all  places  where  the 
Western  Union  Telegraph  Company  possesses  lines. 

It  is  reported  from  America  that  the  telephone  of 
Mr.  Richmond,  of  Lansing,  Michigan,  was  tested  on 
November  tSth,  through  a  wire  between  Lansing  and 
Detroit,  a  distance  of  330  miles,  and  worked  very 
successfully.  It  is  even  said  to  be  superior  to  that  of 
Bell. 

That  eminent  scienti6c  authority  7%e  Times,  at  the 
conclusion  of  a  report  of  a  lecture  on  the  telephone, 
given  by  Professor  Barrett  at  the  London  Institution  on 
the  27th  ult.,  gives  the  following : — "  Some  interesting 
experiments  were  tried  with  the  telephone  at  the 
Crystal  Palace  on  Boxing-day.  The  main  fact  estab- 
lished was,  that  above  the  heads  of  50,000  persons  who 
congregated  at  the  Palace,  and  the  consequent  noise 
created  below,  the  operators  at  each  end  of  the  wire 
did  not  experience  the  slightest  difficulty  in  carrying  on 
a  conversation  with  each  other."  This  is  certainly  a 
most  remarkable  fact,  and  is  likely  to  give  the 
intelligent  public  a  very  clear  idea  of  the  way  in  which 
the  telephone  worka  1 

Ma.  Edison's  Phonograph.— The  New  York  Times 
says  that  it  is  evident  that  this  invention  Will  lead  to 
important  changes  in  our  social  customs.  The  lec- 
turer will  no  longer  require  his  audience  to  meet  him 
in  a  public  hall,  but  will  sell  his  lectures  in  quart 
bottles  at  fifty  cents  each ;  and  the  politician,  instead 
of  howling  himself  hoarse  on  the  platform,  will  have  a 
pint  of  his  best  speeches  put  into  the  hands  of  each  one 
of  his  constituents.  A  large  business  will,  of  course, 
be  done  in  bottled  sermons,  and  many  weak  congrega- 
tions which  are  unable  to  pay  a  regular  pastor  will  be 
Ointent  with  publicly  opening  a  bottle  of  "  Dr.  Tyng," 
*'  Dr.  Crosby,"  or  some  other  popular  ministerial  brand, 
but  the  practice  of  personal  preaching  will  be  con- 
tinued, since  in  no  other  way  can  a  weekly  opportunity 
be  afforded  to  ladies  for  mutual  bonnet  inspection. 

M.  Titouvi  has  communicated  to  the  Academy  of 
Sciences,  Paris,  a  plan  whereby  the  undulatory  currents 
produced  in  the  line  by  a  Ball  articulating  telephone 
Diay  be  intensified  almost  indefinitely.  His  plan  is  to 
multiply  the  number  of  vibrating  diaphragms,  so  that 
the  currents  due  to  each  shall  unite  their  effects  into  a 
■ingle  undulatory  current  of  multiplied  strength.  He 
therefom  nbstitates  for  the  single  diaphragm  of  a 
Bdl  tckpbone,  a  group  of  five  diaphragms  forming  five 


sides  of  a  cubical  chamber,  the  sixth  side  being  wanting. 
The  mouthpiece  opens  into  the  interior  of  this  hollow 
chamber  lined  with  diaphragms.  Each  diaphragm  is  a 
vibrating  surface,  and  acts  independently  of  the  rest 
upon  its  own  coil  and  magnet.  By  associating  all  the 
currents  produced  by  these  magnets,  a  current  is  ob- 
tained of  an  intensity  which  is  proportional  to  the 
number  of  magnets  influenced.  For  the  cube  a  poly- 
hedron may  be  substituted,  the  faces  of  which  are 
formed  of  an  indefinite  number  of  vibrating  dia- 
phragms, iu  order  to  obtain  the  desired  intensity 
M.  Trouv^'s  arrangement  appears  to  be  a  cluster  of 
telephones. 

M.  Grahmb,  the  inventor  of  the  well  known 
magneto-electric  machine,  has  been  made  a  Chevalier 
of  the  Legion  of  Honour.  Twenty  years  ago,  M. 
Gramme  was,  we  believe,  an  ouvrier.  • 

Spectrum  op  the  Electric  Light  in  Gases  under 
Pressure. — M.  Weellner  finds  that  there  are  two 
well  defined  classes  of  effect  produced  on'the  spectrum 
of  the  electric  light  tn  gases  under  pressure.  In  the 
case  of  hydrogen,  thelinesor  bands  themselves  broaden 
out  into  a  continuous  spectrum.  With  other  gases 
a  continuous  spectrum  shows  itself  between  the  bands, 
which  remain  as  definite  as  before.  Id  the  case  of 
carbon  compounds,  and  especially  in  that  of  carbon 
dioxide,  the  brilliancy  of  the  continuous  spectrum  soon 
becomes  so  great  that  the  bands  are  merged  in  it  and 
cannot  be  distinguished ;  in  nitrogen  and  air,  however, 
they  can  be  distinguished  until  the  pressure  becomes 
much  more  considerable. 

Chloride  op  Silver  Cells  por  Submarine  Cablc 
Testino.— The  remarkable  constancy  of  the  electro* 
motive  force  and  internal  resistance  of  these  cells, 
eminently  fits  them  for  the  purpose  of  testing  cables. 
The  ordinary  Minotto  which  is  used  at  sea  is  subject 
to  slight  fluctuations,  either  of  electromotive  force  or 
resistance  when  in  action,  so  that  in  testing  a  lengthy 
cable  by  its  means,  the  variations  of  the  current 
running  through  the  cable  produce  inductive  "  kicks," 
or  sudden  swings  of  the  galvanometer  needle,  which 
materially  interfere  with  the  taking  of  observations 
on  the  scale.  The  chloride  of  silver  cell  is  very  much 
superior  in  constancy  to  the  Minotto,  and  little,  if  at 
all,  inferior  to  the  Clark  standard  element  in  this 
respect.  In  fact  it  forms  a  practically  constant 
battery.  It  is,  moreover,  small  and  clean,  and  can 
be  packed  into  a  space  less  than  a  quarter  of  that 
required  for  the  Minotto  or  other  form  of  Daniell.  A 
set  of  twenty-five,  for  cable  testing,  may  easily  be 
framed  in  a  neat  box,  which  can  be  carried  by  hand, 
and  in  this  form  they  would  be  suitable  as  a  portable 
battery  for  electricians  at  cable  stations.  Even  for 
signalling  purposes  they  would  be  most  advantageous 
especially  on  cables.  They  are  somewhat  exQ«ii%v<«\A 
set  up  in  the  faak  Voabutoe,  omu^  Va  ^i^  «&4«t  ^^SmkAa 
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Ilicy  contaiR,  but  &s  they  reduce  out  pure  silrer  wfitch 
cxn  be  xold,  they  nre  not  really  expensive  in  Ibe  end. 
Wc  believe  iHiit  from  eighty  to  ninety  per  coat,  of  tbc 
oriifiDal  cost  can  in  this  way  be  recupented. 

Macmcti>iatidK  or  NicxKL.— M.  Wild  in  a  memoir 
lo  the  Academy  of  Science*,  St.  Pclertbwrg,  sUtes 
the  conclaston  wVicli  he  ha>  arrived  at  from  an 
exunioation  of  the  magnetism  of  ntckel,  lo  be  as 
follows: — t.  Pure  nickel,  unlike  piirv  iron,  mayacqutr« 
ft  considerable  amount  of  pcnoancnt  magnetism.  The 
■naximtim  amount  of  the  permanent  magnetism  it  can 
acquire  is,  however,  only  from  on«-half  toone-lhird  of 
(hat  which  hardened  steel  can  receive.  3.  Thl^ 
magnetism  remaining  in  the  nickel  after  the  magnetis' 
\ag  force  oease«,  is  less  permanent  than  in  well*hardencd 
Etcel ;  the  slow  and  gradual  loss  of  magaetiun  io  the 
OODfM  of  limci  or  the  more  abrupt  toss  due  to  beating 
and  cooling,  is  pro  port  ionatcly  greater  than  in  hardened 
sleel,  even  when,  like  steel,  the  nickel  is  brought  by 
repeated  warming  and  chilling  into  a  certain  condition 
ol  permancnoe,  3.  The  temperature  coefficient  of  a 
nickel  magnet  when  in  this  condition  is  lillle  greater 
than  that  of  wvU-hardened  steeL  4.  The  temporary 
magnetism  which  pore  nicltcl  acq^pres  is  about  double 
that  ol  it4  permanent  magnetism;  half  that  of  the 
temporary  magnctiim  which  hardened  slccI  can  take ; 
and  a  fourth  of  thai  which  can  be  developed  in  soft 
iron. 

Magmetic  Rotatokv  Polar iSATtDN.  —  M.  Henry 
Becquerct  has  roccotly  published  a  lengthy  memoir  on 
this  subject.  His  principal  remits  are  given  in  the 
AitM.  CMim.  tt  dt  Piijrs.  v.  xiii.  5,  as  follows  1 — t.  That 
the  potttive  rotation  of  the  plane  of  polarisation  of  a 
ray  of  light  having  a  definite  wave*length,  in  passing 
through  the  unit  of  thickness  ol  a  diamagnetic  material 
uadcr  the  influeoce  of  magnetism,  is  sensibly  propor- 
tional to  n*  {»*  —  I),  a  fuBCtton  of  the  index  of 
refraction,  and  (O  a  factor  depending  on  the  magnetism 
and  on  the  diamagneti»n  of  the  body,  this  factor 
becoming  the  greater  in  proportion  as  the  substances 
are  more  dlamagnetic.  j.  That  with  substances 
chemically  allied  or  containing  the  same  radical,  the 
quotient  of  the  magnetic  rotatton  and  the  corresponding 
value  of  N»  («•  —  I)  varies  very  slightly.  3.  That  the 
chemical  nature  of  the  substance  exerts  an  important 
influencoon  the  phenomena,  so  that  Ibe  several  con- 
slituents  of  a  compound  may  produce  an  independent 
effect.  4.  That  when  in  solution  the  specific  elTect  of 
the  molecules  of  diamagnetic  bodies  is  not  influenced 
by  the  concentration  of  the  solution,  while  that  of  the 
molecules  of  magnetic  bodies  may  be  greatly  affected 
by  the  closer  proximity  which  >uch  a  concentration 
would  c*u*e.  $,  That  when  the  substances  are  very 
Aamagnctic,  the  dispersion  of  the  rays  cauxed  by  the 
roaLgnetic  rotation  is  sensibly  proportional  tow*  (w*— i), 

X* 
is  vrhieb  cxpnasion  X  !■  the  wave<kngtb  and  h  tha 


index  of  refraction.  The  original  paper  alao  deals 
with  the  theory  of  M.  Becqueret  /^rr,  which  refers  Uie 
difference  between  magtietiKm  and  diamagnetism  to 
the  relative  suength  of  the  magnetic  energy  of  the 
bodies  experimented  on,  and  that  of  the  medium  by 
which  they  are  suiraunded. 

EiecTRlcirv  roK  SLKBrLtssNtss. — Tliat  galvanisa- 
tion d  the  bead  has  an  hypnotic  effect  has  long  been 
known ;  hitherto,  however,  It  has  not  boen  used  to 
counteract  sleeplessness.  Vigoureux  asseri.s  (AUg.  KVc 
<WT  Med.  ZtgJ  that  he  has  dail/  obtained  the  finest 
results  in  this  direction,  and  has  failed  only  in  exoep- 
tional  cases,  as,  for  instance,  when  sle«p  ha«  been 
disturbed  or  prevented  by  severe  dyipncea.  His 
method  i*  to  place  the  broad,  flat  electrodes  (carbon 
covered  with  chamois  leather)  on  both  temples,  and 
allow  the  current  of  from  three — at  the  most,  five — 
Trouv^'s  elements  to  pass  for  a  half  or  a  whole 
minute.  When  the  application  is  maide  in  the  morning 
the  patient  experiences  a  more  or  less  prononnced 
inclination  to  sleep.  Occasionally  (he  effect  of  the 
galvanisation  is  prolonged  after  the  Brst  night,  for  a 
night  or  two. — Seientifit  Amurinm. 

ResiSTANCB  or  AN  EtECTRO-HAOHETIC  ReCCIVIKG 
Instruusm. — The  Philotopklctt  AtagnMitie  (or  Dec., 
1877.  contains  a  malbcmatical  paper  by  Professor 
Clausios  on  "  A  General  Theorem  respecting  Electrical 
Influence,"  and  also  an  interesting  investigation  by 
Mr.  R.  S.  Broiigh  on  the  best  resistance  to  give  to  an 
electro -magnetic  telegraph  receiving  instrument,  Mr. 
Brougl)  finds  that  in  the  ca.fe  of  a  perfectly  insulated 
.ind  unifonn  line  the  resistance  of  the  receiving  instns- 
ment  should  be  one-fifth  of  the  reslstaaee  of  th«  line, 
or 

where  r  »  the  resistance  of  the  receiving  instmruent 
in  ohms, 
/^Ihe  length  ti(  the  line  in  mileiS, 
and  i  :=  its  resistance  per  milo  in  ohms, 

then  r  -  U. 
5 

Singularly  enough,  this  is  the  precise  value  sdeded  on 
experimental  grounds  by  Professor  Hughes.  Taking 
into  account  the  resistance  of  the  signalling  battery, 
which  is  neglected  in  the  re*u1t  just  giren,  the  proper 
resistance  for  the  receiving  instrument  becomes 

where /=  (be  total  resistance  of  the  battery. 

M.  JouxDAK  has  lately  described  a  new  single  liquid 
battery  to  the  prcnch  Academy.  The  electrodes  are 
zinc  and  black  lead,  and  are  immencd  in  an  aqueous 
solution  of  saj-alkali.  It  is  said  that  the  power  of  the 
battery  is  superior  to  that  of  Bunscn  and  lU  constancy 
is  very  gml, 

TitaoRAPKlc  communication  batWMn  Jnva  and 
AuttnUia  has  been  restored. 
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Tne  SoctBTY  or  TEitcRArii  tiHciNSBRs.— The 
next  onliniiry  general  meeting  of  Uiti  socictj  ts 
annovncfd  to  Ulm  pl«c«  on  the  a^rd  inst,,  when  the 
pTKident  elcci,  Dr.  C.  W.  Si«mci»,  will  ddlror  hit 
inaagtinl  addm». 

It*  on  Atitcle  lo  Uve  December  number  of  the 
Nituttrttth  Crntuiy  aa  "Cbeap  Telegrams,*  Sir  Juliui 
Vogvl  cnikM  the  following  ■u]QE««tioi»  b/  ws/  of 
impioving  lli«  present  posul  telegraph  serv;c«  : 

1.  A  revision  of  (he  charges  for  ordinary  telexrani*. 
to  embrace  a  reduction  in  the  lainimum  ntiinbcr  of 
words,  aim!  a  lof^iol  rcco^ilion  of  the  cost  of  free 
addrefses  and  deliver^-,  stationery,  ta,  Tho  message 
should  be  ten  instead  ol  twcoty  words. 

2.  Subject  to  examining  the  length  of  present 
messages  and  making  nllo«ranc«  for  iocrcnsed  business 
Oti  the  one  hniul,  and  diminished  length  of  tctcgtaina 
on  the  other,  the  scale  lo  be  adopted  to  be  nioepenoe 
(or  ten  M'ords,  and  thiecpmee  for  ench  five  tvords 
addrtiunal,  or  sixpence  for  each  message,  and  a  half- 
penny fof  «3ch  word  in  exccu  of  the  signature  and 
xddreiMt. 

3.  That  free  names  and  addresses  be  still  gfiveru 

4.  Ttiat  signature!  to  telegrams  be  required, 

5.  That  a  *)-slem  of  cheaficr  telegrams  to  b«  dn. 
Ijreted  by  post  be  adopted. 

6.  That  in  connection  with  it  the  power  of  registering 
telegrams  be  afforded, 

7.  That  a  telegraph  money  order  sfitem  be  estab* 
I  i  shed. 

Ai  a  meeting  of  the  Mcrsej-  DocVs  and  Harbour 
Board,  Mr.  Glynn  inquired  how  it  was  that  when  there 
was  bad  weather,  which  occurred  neatly  every  month 
or  six  weeks,  there  was  always  an  inierruption  of  tele. 
gr^hic  communication  between  Liverpool  and  Holy- 
head. Mr.  Holt  said  that  the  Marine  fiurveyor  had 
rcmoastrated  with  the  I'oslal  Telegraph  Ucpnrtmcnt, 
There  were  considerable  interruptions  in  November  and 
DeccfubcT,  Thf-:e  was  ona  intnmptioti  wMch  l.iKted 
lf«B  November  37(h  to  December  tst;  and  this  was 
mriog  lo  the  breaking  down  of  a  bridge,  and  the  wires 
being  carried  with  it.  On  the  4th,  7th,  loth,  1  ilh,  i  jlh, 
and  3Dth  December,  the  stoppages  tvcre  continual  in 
tbe  early  morning,  simply  owing  to  a  collection  of 
either  spray,  rain,  or  sleet,  and  until  the  sun  had 
disaapaled  this,  communication  could  not  be  carried  on. 
The  Marine  Surveyor  gave  It  as  his  opinion  that 
subterranean  line*  would  be  disadranlageous.  The 
most  important  communication  of  tho  whole— because 
IKe  might  be  involved — was  that  with  Crosby  Light- 
ahip,  and  this  had  been  put  in  thorough  repair.  Mr. 
Cuion  pointed  out  that  the  Board  bad  communicatiun 
with  point  l.ynas,  independent  of  the  Po^t  OfTice;  and 
though  all  (he  wires  were  on  the  same  poles,  they  got 
Information  through  the  Marine  DepaitnKrnt,  when  the 
I^1st  Office  could  not  give  it.  Mr.  Trellock  mentioned 
that  they  received  news  from  Toint  Lf nas  of  the  loss  of 


the  Hatota  at  the  Marina  Offin^,  when  they  could  not 
get  it  through  the  Post  OSice.  It  was  agreed  tlwt  a 
report  should  be  brought  up  on  the  working  uf  the 
whole  systeTn, 


C\U}  llotts. 


Old  Broad  Street,  Dec.  3i»(,  1877. 

It  Io<^>  as  if  Mr.  Pender  and  hii  friends  were  goini;  to 
be  speedily  undeceived  in  Iheir  fnncy  that  the/  have 
acquired  an  absolute  mnnopolr  of  telegraphic  IratBc 
between  this  country  and  America.  Perhaps,  however, 
they  will  he  able  to  explain  away  the  fact — at  least,  as 
the  it.ttenient  is  published  in  a  journal  bv  no  means 
hostile  towards  the  Pvnder  cliqiir,  we  conclu'to  it  msy 
bo  relied  upon  as  such — thai  a  bill  has  been  introduced 
into  the  United  States  House  of  Repr«si^tative4 
ostensibly  to  nid  in  the  rslablt^ntont  of  additional 
telegraphic  communication  between  the  United  States 
and  Kurnpe,  and  for  Other  purposes,  "  which  purpose  is 
to  give  a  very  liberal  charter  to  ttie  American  Cable 
Company,  In  consideralion  of  the  fre«  transmission  of 
Government  messages  and  their  preferenee  in  point  of 
time,  and  a  reduction  of  two-thirds  in  the  present  rate 
of  tolls  for  the  public,  provided  that  the  number  of 
words  sent  by  (be  Government  shall  not  exceed  the 
highest  number  of  words  sent  in  anv  one  year  linee 
ocean  cables  were  introduced.'  Wealso  learn  that  the 
charter  promoes  to  tonftr  the  txtluH^  right  to  land 
cttblts  on  lie  American  fuasl.  Finally,  it  IS  pn»'idcd 
"  tliat  live  years  after  the  said  cable  >hall  have  been  in 
working  order  between  the  city  of  New  York  and 
England  and  France,  the  rates  shall  be  mduced  to  30 
cents  per  word,  nnd  at  the  expiration  of  eight 
years  lo  17  cents,  in  twelve  year*  lo  13  cents,  and 
after  fifteen  ye.in  to  10  cents  per  wora."  We  are 
finite  aware  that  Mr.  Pender  has  been  laying  Ih*  flatter- 
ing unction  to  liis  soul  that  we  were  mere  alarmists, 
anxious  only  to  try  and  bring  him  into  disrepute.  To 
tell  the  truth,  we  do  not  care  a  straw  about  Mr. 
Pender  psrtonally  one  way  or  the  other  ;  we  do  care  to 
interest  ourselves  in,  and  have  interested  ourselves  in, 
the  deluded  sh-irrhoirler*  of  (he  united  companies  andihe 

Eublic^lhose  ihaiehuldcni  who  wRie  lo  rrap  Ji  harvi.~*t 
y  the  amalgamalioo,  that  public  which  was,  by  Mr. 
Pender's  aid,  to  realise  the  benefits  of  cheap  telegraphy. 
It  will  now  be  seen  by  the  shareholders,  and  by  the 
public  no  less  than  by  Mr.  Pender  and  his  friends,  that 
wc  did  not  prophf^  v.Tin  things.  We  knew  that  it 
wa^  almoil  as  impossible  for  the  latter  to  secure  a 
monopoly  ol  cable  trofRc  to  America,  .is  fi^r  Canute  of 
old  to  stay  the  course  of  the  rising  tide — the  wonder 
is  that  anyone  else  thought  otherwise.  The  announce* 
meni  we  have  quoted  from  an  American  contemporary 
has  caused  us  a  little  surprise,  becaune  we  scarcely 
expected  that  the  inevitable  consequence  of  the  policy 
pDrsucd  by  the  uniled  companies  would  So  soon  come 
to  pa«s.  But  noihinj;  else  w:is  lo  be  expected  in  the 
long  run.  We  did  construe  Mr.  Pender's  silence  on  the 
subject  of  the  threatened  interference  of  the  American 
CovemmenC  with  the  Direct  Cable  as  a  suspicious  cir- 
cumslance,  and  if  Mr.  Pender  had  any  idea  of  what 
was  hkcly  to  happen,  we  can  readily  understand  why 
he  declined  to  commit  himself  lu  any  definite  declara- 
tion. Of  course,  it  does  not  follow  that  because  a  bill 
is  intjoduced  into  the  American  Conference  it  will  be 
paued  -  but  the  terms  of  the  measure  are  such  »«-  ci^tv- 
iiot  fail  to  cominaixd  Wvift  »^TOva.\.    ^ft  *wKi.  -hicA. 
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nktiendy  to  cc*  if  it  obtains  tlie  sanction  of  tlic  United 
btates'  Government,  If  it  should  bo  Tej«^lc<l,  why.  the 
evil  day  tot  Mr,  [^Bndc^  and  those  who  have  pinned 
their  fAith  to  his  sleeve,  will  be  Mcnpty  postponed, 
while  i(  it  should,  even  viith  modiftMliun*.  b«  acccpieil, 
then  the  lime  of  1rit>uUt»on  will,  indeed,  have  dawned 
for  them.  Imagine  the  position  of  the  Direet  Company 
if  "  the  rxdu>rit'e  fight  to  land  cublos  on  the  AlUnlic 
coast ''  be  granted  to  some  olhcf  enterprise. 

By  the  way,  what  will  the  Globe  Compnny  do  should 
another  cable  he  laid  acTOM  the  Atlantic  by  nn  inde- 
pendent compAny?  Thai  something  will  have  to  be  done 
in  that  case  !5  obvious.  We  are  inclined  to  think  the 
Globe  Compatiy  will  ceiuiinly  not  let  the  sh^vrcs,  which, 
not  >n  very  long  ago,  were  lecommended  as  ^averaging 
the  dividends  and  risks  of  tdegraph  invcUmcnts.  b« 
depreciated  still  fikriher  in  value  without  an  immense 
cffurl.  Will  the  directors  iMue  ficsh  capital  to  poor 
hidowh  who  rei|uire  a  safe  investment  at  5  per  cent., 
and  boy  up  or  amalgamate  the  new  company  with  the 
old?  We  totifM*,  ahitud  n»  it  may  appear,  we  should 
not  b«in  th«  least  anonished  if,  should  Knew  company 
commence  operations,  nc^ociaiions  were  at  once  set  on 
foot  by  Ibe  monopoly  witc-pu'lers  with  that  end  in 
view.  Must  people  have  an  impic»ion  thai  the  capital 
ol  the  Anglo-American  Company  is  ridiculously  high 
kJready;  but  Mr.  leader  and  his  supporters  count  hun- 
dred* of  Ihousauds  as  Iriilcs  h](lit  as  air,  and  we  dare 
aay  they  hAvoslrCkdy  begun  to  discuss  the  amount  o( 
fresh  citpiial  they  may  nave  to  ask  for.  We  could 
hardly  ciimmend  such  a  step  under  any  circumstances  ; 
but  if  the  Globe  Company  and  the  companies  which  It 
has  thrown  lis  shield  over  get  into  a  scrape,  nnd  in. 
vestors  like  to  assst  them  out  of  it— •well,  wc  t»nnot 
help  it. 

Il  is  rather  curious  that  the  traffic  receipts  of  the 
Anglo  Company  have,  since  the  amiilgamation,  ap. 
peaned  to  «*.)dily  increase,  though,  on  the  other  hand, 
the  ttal^c  receipts  of  the  Direct  Company  have  ap. 
peared  to  steadily  decline.  Yet,  before  the  ain^lga. 
malion.  tbe  rec^tpts  of  the  I>ircct  Company  were 
incr«a»ng,  and  lliose  of  Uie  Anglo  Company  declining. 
U  it  pOMible  that  Mr.  Pender — we  really  owe  our 
readers  an  apo1og>'  for  mentioning  bis  name  so  often, 
but  it  ii  unavoidable— intends  10  prove  how  kind  he 
WM  in  kis  terms  to  the  Direct  Company  ?  The  Anglo 
Company,  it  will  be  tecoUecteH.  lakei  75  per  cent.,  the 
Krect  35  per  eent.  of  the  receipts,  whatever  the  surplus 
of  receipts  may  be  over  expenditure.  How  admirably 
some  things  are  managed  I 

We  know  nothing  of  the  Weatminnter  Association, 
Umiied,  except  that  some  of  the  individuals  belonging 
b>  it  must  be  very  silly  persons.  The  Wcslminslcr 
>Maciation  have  forwarded  to  the  proprietots  of  the 
_  knglo-American  Tdegrapb  Company  a  circtjiar  urging 
■that  the  reserve  ought  to  properly  bear  the  cmt  <^ 
cxi>editions  sent  out  to  recover  cihlrs.  In  other  n-ord«, 
the  members  ot  llie  Westminster  Assodalion,  being 
-not  unnaturally  dissatisfied  with  the  dividend  paid  by 
(he  Anglo- American  Companj-,  atktm  that  it  is  a  great 
they  should  have  to  contribute  toward  the 
ipenies  of  repairing  their  own  cables.  They  fail  to 
Bee,  what  cvefjoac  flsc  of  coursn  perceives  imme- 
diately, that  the  ret<-Tvn  fund  of  liic  Anglo  Company 
is  set  aiiide,  nut  for  repairing,  but  for  renewing  cables. 
Whatever  the  Wettminstcr  AMociation  may  urge  to 
the  contrary,  any  expendituie  incurred  by  the  com- 
pany in  the  vray  of  repairs  is  most  dearly  charge- 
able 10  the  current  working  expenses,  and  a  demand 
that  it  should  be  paid  ftom  the  reserve  fund  is 
diker  owing  to  impudence  or  to  sheer  ignorsnoe.  It 
would  be  as  rational  lu  argue  that  the  salaries  of  some 
ol  the  ofhcial)  ought  to  W  paid  out  of  the  rcser^'e  fund, 


AS  that  repairing  expenses — which  will  always  odntt 
every  year— ^ould  bo  debited  to  it. 

At  an  extraordinary  general  meeting  o(  the  Medt* 
terranean  Extension  Telegraph  Company  held  last 
week,  resolutions,  making  alterations  la  the  articlck 
of  aiisociation,  hy  which  the'  quorum  for  a  gcnera^I 
meeting  was  altered  From  twelve  shnreholders  holding 
a  thouMnd  shares  tn  right  shareholders  holding  the 
same  number  of  shares,  cither  in  person  or  proxy*  and 
reducing  the  maximum  number  ol  directors  from  acveit 
to  four,  and  the  minimum  from  five  to  three,  were,  we 
learn,  unanimously  confirmed  "  without  remark." 

It  is  anooanced  by  the  Eastern  Telegraph  Company 
that  an  interim  dividend  oi  two  shdlings  and  sixpenc* 
per  share  in  icspoct  of  profits  lor  the  Quarter  ended 
September  30,  is  payable  on  the  14th  of  Januaiy  ;  and 
»  dividend  of  three  shillings  per  share  in  the  six  per 
cent. Preference  Shares, less  income-tax, for  the  quarter 
endiofj  December  jo,  will  alao  be  paid  on  that  date. 
The  directors  of  the  Easlem  Extension  Company  have 
declared  an  interim  dividciid  for  the  quarter  ended 
September  30  of  two  shillings  and  sixpence  per  sliare, 
or  at  the  rate  of  5  per  cent,  per  annum. 

We  do  not,  U  a  rule,  concern  ourselves  tn  the  more* 
menli  of  Tramway  Companies,  which  -ire  somewhat 
beyond  the  scope  of  this  journal.  But  the  attempt  now 
being  made  by  the  North  Metropolitan  and  London 
General  OmnibusCompanies  to  unite  de»«rresa  paning 
word  of  notice.  It  is  evident  to  all  impartial  observers 
that  such  aunion  would  only  be  injurious  to  the  interests 
of  the  publir,  unlesi  both  of  the  companies  pledged 
themselve:!  10  certain  things  they  are  unlikly  to  agree 
CO.  For  our  own  part,  wc  ate  dubious  whether  am  alga< 
matioi]  is  seriously  intended.  There  have  recently  bMn 
so  many  uticily  unfounded  rumours  ol  amalgamation, 
that  wc  are  disposed  tu  fancy  it  is  a  case  of  the 
Manchester,  Sheffield  and  Lincolnshire  Railway  over 
again,  At  any  rate,  invcslon  should,  at  this  juncture, 
be  very  careful  in  purchasing  shares  in  either  of  the 
comp.-inies  in  question,  no  matter  at  what  price  they 
arc  quoted  in  Capcl  Court. 


(^tiural  ^rititrt  Coturans. 


The  Aknl-al  Gekcbau  Meetino  fiir  the  Ikstitu. 
Tior*  Of*  Civit.  EwoDtKBRS-^The  annual  general 
meeting  of  the  Institution  w.is  held  on  Tuesday,  the 
18th  of  December,  for  the  purpose  of  receiving  the 
report  of  the  CoDndl.  and  electing  the  president,  vice- 
proidents,  and  other  members  of  Council  for  the 
ensuing  yrj»r.  The  report  referred  to  the  proposal, 
made  in  the  report  of  the  pn:vious  year,  to  separate 
the  professional  from  the  non- professional  associated 
by  creating  a  new  class,  under  the  title  of  *'  Associate 
Member, "  for  those  professional  atfoeiates  who  were 
no4  qualified  for  the  higher  class  of  "  member."  This 
proposal,  however,  did  not  meet  with  the  approval  of  n. 
large  number  of  associates  who  would  have  been  affected 
by  the  change  ;  and  ul  a  special  general  meeting  held 
last  April,  after  a  long  di«cu««ioo,  it  was  decided  to 
abandon  the  proposal.  The  Council,  however,  con- 
sidcring  that  the  matter  was  left  in  an  unsettled  and 
unsatisfactory  state,  and  that  the  associate  class  should 
not  remain  in  Its  present  mixed  form,  has  now  pro- 
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posed  to  cmtfl  a  new  cUss  «rith  ihe  title  of  "  Senior 
Member"  or  "Pellovr."  The  professional  associates 
would,  according  I0  this  proposition,  be  Iraniferrtid  to 
Ihe  dus  of  " Mefflbcf,' snd  the  ntvr  class  be  reserved 
for  the  senior  membeM  of  the  society.  The  farther 
tM«itid«ntion  oi  this  pTO^oiisT  i*  tewrred  for  a  special 
general  meeting  of  memben  and  associate*.  The  only 
inctiM>d  by  which  vc  think  (be  proposed  change  could 
bfi  nude  acceptable  to  the  exit'.ing  mctnb^rrs  wmild  be 
bf  trvistcrrias  the  whole  of  the  present  members  into 
the  nv«r  cUss ;  the  title  of  tnember  being  conferred 
upon  all  Ihe  prev^t  profcsimnal  associates,  who  coald 
be  transferred  when  properly  qualified,  to  the  higher 
class.  Tbe  numbers  of  lJ>e  several  classes  on  the  3o(h 
of  November,  1877,  were:— Honorary  members,  16, 
members,  935,  amociaiai,  1,670,  and  studcnli  448, 
together  3.059,  as  againsi  3,844  at  the  same  date  last 
year,  showing  an  increase  at  the  rate  of  about  7I  per 
tcent.  The  incomeof  the  Institution  has  nearly  reache<d 
;(io,OOr>a  year ;  Ihe  "  mimilei  of  proceedings,"  of  which 
loar  rolumes  are  now  annually  published,  cost  in  the 
past  year  nearly  /^5,30d.  The  following  )i  Ihe  list  of 
jnenllemen  elected  to  fill  the  several  ofRces  in  the 
Cunnctl  for  ihe  ensuing  year: — Mr.  John  Frederic 
Batcman,  K.R.S.,  President ;  Mr.  J.  Abcrnethy,  Sir  W. 
C.  AimslronjT.  C.B ,  F.RJS..  Mr.  W.  H.Bariow,F.R.S., 
and  Mr.  ].  Drunlecs,  Vicc-Preiidents;  Mr.  W,  Dakpr, 
Sir  J.  W.  Baj»Igctte.  C.B.,  Mr.  F.  j.  Hramwell,  F.R.S,. 
Mr.  G.  B.  Bruce,  Sir  John  Coode.  Mr.  W.  Froude, 
M.A..  F.R.S.,  Mr.  G.  F.  Ly»ier,  Mr.  W.  Pole.  F.R.S,, 
'Mr,  C.  W.  Siemens,  F.R.S..  Mr.  D.  Stevenson,  F.R.S.K,, 
Sir  Jos.  ^Iiitworlh.  Bart.,  F.R.S.,  and  Mr.  K.  Woods, 
members,  and  Colonel  H.  Hyde.  R.E.,  Mr.  J.  P. 
Knight,  and  Major- Getiera)  Scott,  C.B..  R.E..  P.RS., 
associates.  In  (ormer  years  it  has  generally  been  the 
nston  to  re-elect  alt  the  old  members  of  Coundl,  and 
only  add  new  members  as  vacancies  occurred,  but  la 
Ihia  election  this  curtom  has  been  departed  from,  and 
ihoDgh  only  one  vacancy  had  occurred,  owing  to  the 
President.  Mr.  G.  R.  Stephenson,  having  completed 
bis  term  of  office,  four  new  members  hnve  been  elected 
In  addition  to  the  three  aswctaie  members  who  change 
every  year.  Though  a  change  in  a  custom  may  seem 
hard  upon  Ibo^e  who  are  the  first  suffetcrs,  yet  it  is 
well  tbat  the  members  of  Council  lihould  not  regard 
their  re-election  a:(  a  matter  of  routine  ;  and  llie  discre- 
tirtn  exerciied  by  the  members  should  ermurc  the  drc- 
lion,  without  delay,  of  eminent  members  when  tbcy  ate 
put  forward,  which  will  lent]  to  promote  Ihe  efficicncj'  of 
the  Council  and  confer  additional  distinction  on  those 
elected. 

1h  Tne  Nkw  P>-Ro-HvDsoaEH  Liwe  LtoHr^  made 
by  the  Sciopticon  Company,  coal  gas  and  common  air 
mingle  on  the  lime  disc;  prepared  oxygen  not  being 
re«|uired.  This  is  an  important  advatiMge,  and  the 
new  light  is  likeiy  to  prove  a  convenience  to  those 
using  Sciopticon  or  magic. lanterns,  and  to  pbotu- 
paphets  in  such  operations  as  enlarging,  copying,  Ac. 


I 
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In  support  of  the  germ  theory  of  aymotk  dinasta, 
such  has  cholera  and  typhus,  it  bas  recently  been  found 
by  M.  Botlingor  that  a  certain  incurable  disease  which 
affects  the  mouth,  lymphatic  glands,  and  stomach  ot 
cattle,  is  caused  by  a  fuBgus  which  resembles  eommon 
]freeii  mould, 

PitOTDGRArKiKO  flv  AHririciAt.  Light.— Mr.  Vatt 
dcr  Weyde,  an  American  artist,  has  invented  a  mean* 
of  enabling  phutograptiic  portraits  to  be  taiicn  without 
the  use  ol  solar  light,  which  is  admitted  on  all  bands 
to  l^ve  highly  aalisfadory  results,  and  which  cannot 
fail  to  be  of  great  icrvicc  in  our  country  where  pure 
white  daylight  is  so  rare  and  inconslanC,  |i  is  well  fl 
known  that  the  lime,  magnesium,  and  electric  lights,  V 
when  eroployoi  directly  as  illuminators  ol  (be  portrait 
model,  prodaee  phoiogrspha  in  which  the  light  and. 
shade  are  too  strongly  contrasted.  This  is  due  to  the 
artificial  rays  radiating  directly  from  a  single  point, 
whereas,  solar  light  is  diffused  in  the  atmosphere.  The 
diffused  white  light  [cflectcd  from  a  cloud  surface  is  re- 
garded by  photographers  »s  a  superior  kind  of  light; 
and  it  is  this  source  that  .Mr.  Van  dor  Wcyde's  anifldo) 
arrangement  most  resembles.  A  powerful  electric  beam, 
from  a  Siemens'  rnagncto- electric  machine,  is  Ihrowrv 
Upon  a  concave  parabolic  mirror  and  reflected  iil 
parallel  rays,  which  are  then  refracted  to  a  cone  of  niys 
by  a  large  lens.  In  this  cone  of  rays,  at  or  near  the  foasjs, 
the  model  »its,  and  exceJIcnt  potirailacan  be  obtained 
by  an  exposure  of  less  tl>an  thirty  seconds.  By  this 
method  Ihe  light  seems  to  become  diffused,  so  that 
sadden  light  and  sh^g  is  avoided  i  the  portraits  pro- 
duced being  soft  and  delicate  in  qn&lity  and  highly 
natural  in  artistic  effect. 


SeXllTIVE  RIACTIOKOP  ALl'HtKAANI>  MaCKSSIA.  Vt 

Spictkuu. — M.  H.  W.  Vogel  finds  tliat  when  a  small 
quantity  of  an  aluminum  salt  is  added  to  a  solution  of 
purpurine  in  water  very  slightly  alkalized  by  ammonia, 
the  liquid  takesa  beautiful  red  tint  and  offers  two  strong 
absorption  bands  between  the  lines  t>  and  F.  and  fi  and 
F  ;  often  a  third  more  feeble  band  is  noticeable  towards 
r,  H  the  conc«ntrat!on  of  the  liquid  is  too  great  Iheso 
bands  unite  into  a  single  one.  ■ 

To  detect  aluminum,  to  2  cubic  centimetres  of  iho  fl 
solution   containing    aluminum,  which    ought    to    be 
neutral,  add  j  drops  of  an  alcoholic  and  saturated  solu< 
tion  of  pure  purpurine,  and  then  a  drop  Of  ammonia,  J 
diluted  with  four  volumes  of  water.  V 

In  presence  of  very  small  quantities  of  ammonia,  less 
than  one-tenth  milligramme,  the  absorption  bands  shew  _ 
themselves  after  several  minutes.  One  drop  of  dilute  H 
acetic  acid  is  without. influence  on  the  intensity  of  the 
bands;  an  excess  of  acetic  acid  enfeebles  them  with- 
out causing  them  to  disappear  altogether  ;  an  excess  of 
tartaric  acid  or  of  a  mineral  acid  destroys  tbero,  but 
they  reappear  when  the  Iic^uld  is  n«u,u%.'A9«4. 
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analagoun  to  tluil  which  alumina  gives,  but  llic  twnds 
which  it  fumiKhnc,  diuppear  undur  the  laflucnce  oi  the 
Imft  quaniiiy  of  free  Acvlic  acid. 

Moguuia  aad  alumiaa  can  bo  detected  ity  thin  reac- 
tion even  if  they  aie  in  presence  of  organic  mitter,  or 
of  animoniacal  or  alkatino  salts.  Salts  ol  iroa  and 
zinc  forbid  the  reaction  and  mu^t  therefore  be  elimi- 
nated. This  can  bo  done  by  adding  to  the  solution  an 
excess  of  tartaric  acid,  then  ammonia,  and  at  U*t 
sitlphhydratc  of  ammonia;  the  Iron  and  sine  are  pre. 
cipiutcd,  the  filtcn:d  solution  itipefsacu rated  with 
chlortiydrie  acid  boiled,  filtered  a  secDnd  time  and 
neutralised,  is  ready  for  the  direct  tett  [or  alumina  and 
magnesia. 

In  presence  of  certain  suits  the  purpurine  preeipiLttes 
itself  in  the  >tate  of  alumiiii  or  magnesium  flake*  and 
escapes  th«  ciamiaadon  of  the  spectrotcopc;  in  this 
case  the  flakes  are  separated  by  infiltialion,  dtssolred 
in  acetic  acid  and  neutralised  by  ammonia. 

M.  Vogcl  also  linds  that  piirpurine  is  often  adulte- 
rated with  cochineal  which  is  deleterious  to  the 
reaction.  In  order  to  delect  cochineal  it  is  sufficient  to 
agitate  the  aqueous  solution  of  the  dye  with  ether. 
The  elher  engages  all  the  purpurine,  whilst  the  carmine 
remains  in  the  aqueous  solution. 

M.  Von  Lepel  has  confirmed  in  {general  these  results 
of  M.  Vocel,  and  has  added  some  new  observations  of 
his  own.  He  p<»nt3  out  that  the  distppeorancc  of  the 
majnestAn  bands  under  the  Influenco  of  a  small  quan- 
tity of  acetic  a(!id,  is  the  simplest  means  for  distin- 
guishing the  bands  of  nluminl. 

He  find*  th.tt  large  quantities  of  lime  exercise  *  dis- 
turbing influence  on  the  reaction,  for  the  lime  salts 
^ives  in  presence  0!  water  two  absorption  bands,  large 
but  feeble,  separated  by  a  clearer  part  situated  towards 
Ei  and  capable  of  masking  the  magnesian  bands.  Also 
a  mixture  of  equal  parts  of  magnesia  and  lime  (ivos  a 
spectrum  nt  every  point  analogous  to  that  of  a 
mixture  of  slumina  and  magnesia.  The  major  pari 
of  the  lime  ought  therefore  lo  be  eliminated,  and  this 
can  be  done  by  precipitating  by  Seignette's  silt  the 
liquid  already  mixed  with  purpurine,  and  examining  it 
directly  by  the  spectroscope,  when  the  precipitate  has 
settlcil,  which  Lakes  place  after  some  minutes.  When 
the  quantity  of  lime  is  less  than  o*ooaS  gramme  per 
cubic  ceotinictrc  of  the  solution,  it  exerts  a  good  rather 
than  a  bad  influence  on  the  lest. 

By  means  of  the  spectroscope,  M.  Von  Lepel  has 
been  able  to  detect  umall  quantities  of  magnesia  in  the 
watery  humuur  of  llie  eye,  in  whey,  in  the  urine  of  man, 
and  different  domestic  animals,  the  bile  of  callV,  the 
Stems  and  leaves  of  plants,  the  juice  of  the  apple  and 
peir,  In  flax  seed,  ttc—DeuUfhe  Cekmiidie  Gts^acha/I. 

Thr  Royal  Society  has  awatdcj  a  Royal  Medal  to 
Mr.  Frederick  Augustus  Abel,  F.R.S.,  president  of  the 
Society  of  Telegraph  Engineers,  for  bis  physico- 
chemical  researches  on  gun.collonand  explosive  agents. 
Ths  Dary  Medal,  a  bequest  of  Sit  1  lumphry  Davy,  and 


now  given  for  tbe  first  time,  was  awarded  Mesne. 
KircbofI  &  Buhmb  for  their  roMarches  and  dtscoveriee 
in  spectrum  analysis. 


il/  met 

^\ 

twenty  V 


CRsaruou. — Dr.  F.    Erisman  has  found    eighteen 
cnbic  metres  of  excrement,  such  as  is  ordinarily  met 
with  in  cesspools,  to  give  olf  in  twenty-four  hours 
lt'144  kilogr.nmmcs  of  carbonic  acid  gas, 
4*040  „  ammonia  gas, 

0'033  „  sulphuretted  hydrogsa 

7*464  ,,  caiburetlcd  hydrogen  gas  ; 

making  in  all  ao^68i  kilogrammes,  or  about 
cubic  metres  of  unbrcathabic  gas.  Dr.  E^sm^in  deems 
copperas  and  sulphuric  acid  the  best  disinfectants. 
Herr  Ecktcin  considers  chloride  of  lime  the  most 
powerful  deodoriser  for  cesspools,  and  proposes  to.as« 
it  wrapped  in  parchment  paper,  whereby  its  action  Is 
prolonged.  He  considers  copperas  and  sulphuric  add 
as  defective,  because  of  their  brief  action,  which  ex- 
tends only  over  one  day  or  two,  whereas  chlonde  of 
lime  operates  for  a  week.  He  found  liquid  sulphuric 
acid  to  act  almost  immedtntely,  but  it  was  oppressive 
to  breathe,  and  after  twenty-three  hours  it  was  ex- 
hausted. A  kilogramme  of  copperas  in  a  bag  of 
parchment  paper  only  bc^an  to  act  after  two  hours,  but 
continued  effective  for  three  days.  On  the  other  hand, 
n  kilogramme  of  chloride  of  lime  in  parchment  paper 
acted  powerfully  for  nine  days.  The  place  pperated 
upon  was  a  public  privy  used  daily  by  at  least  a 
hundred  persons.  Herr  Ecktein  regards  chloride  of 
lime  aad  sulphuric  acid  as  the  most  powerful  deodorisers 
known. 

Priktino  types  of  h;iTdencd  ^ass  hav«  been  found 
to  work  admirably  on  the  revolving  press  with  con- 
tinuous  paper,  and  may  possibly  comt  into  general 
use. 

AMCtCKT  Rifixs  IK  CoLOSAOO. — Dr.  Hayden,  ofthe 
United  States  Geographical  and  Geological  Survey,  has 
recently  discovered  some  very  interesting  ruins  of  a 
vanished  people  in  the  Valley  of  the  Animas,  South* 
western  Colorado.  The  finest  of  these  ruins  and  the 
most  perfect  are  situated  about  thirly-6ve  miles  below 
Animas  City  in  a  large  valley  on  the  west  ude  of  the 
river.  This  valley  has  al  one  time  been  covered  with 
buildings  of  all  sices,  the  two  largest  being  6,000  by  300 
feet,  standing  about  300  feet  apart,  and  exactly  similar. 
They  are  built  of  sm.-iU  blocks  of  sandstone,  laid  tn 
adobe  mud,  the  onlcr  wall*  bring  four  feet,  and  the 
inner  walls  from  a  foot  and  a  half  to  three  feet  thick. 
In  the  lower  storey  of  the  outer  walls  are  found  port- 
holes a  foot  square.  Several  rooms  are  still  left,  and 
walls  reaching  four  stories  high  are  still  standing.  About 
the  second  storey  on  the  west  side  there  was  onoe  a 
balcony  along  the  entire  length  of  the  building.  Ko 
signs  of  a  door  are  visible  in  the  outer  walls,  and  the 
entrance  must  have  been  from  the  roof.  Iriside  there 
are  pa&sages  from  room  to  room.     Most  of  the  roams 
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are  snull,  [romS  bjr  lo  to  i  a  by  14  fed,  Ibo  door*  boing 
3  b/  4  feet.  The  liot«]i  over  th«  doon  and  portholes 
are  nud«  of  small  cedar  pote4,  m-o  inches  wMe,  placed 
acn^M,  on  which  iba  masonry  reiti.  Th«  joiut  sup- 
porting the  floor  are  of  cedar,  about  8  inches  (hick,  30 
to  50  feet  loa£,and  about  3  feet  apttrl.  A  layer  of  »ma\l 
round  poles  ha>  been  placed  acraaa  the  joittf,  then  a 
layer  nf  Ihinly-iplit  cedar  vticrh^,  then  about  3  inches  oi 
earth  j  then  a  layer  of  cedar  bark,  then  another  layer  of 
eanh,  and  Enall)'  a  carpel  of  totne  kind  of  grass.  Tha 
footns  that  have  been  protected  from  exposure  are 
wfaiUir&shed,  and  the  walb  are  ornamented  with  draw- 
ings and  wtittogs.  In  one  of  the  rooms  the  impresaion 
of  a  hand,  dipped  in  whilcwash.  00  a  joisi,  is  aj  plain 
at  if  tl  had  been  done  ycstenUy,  tn  another  room 
there  are  drawings  of  tantnlulai.C'-ntipedes,  lu>r*es,  and 
men.  Human  bones  have  been  found,  bones  of  sheep, 
corn-cobs,  raw  hides,  and  various  kinds  of  coloarvd 
potter)'- ware.  Portions  of  the  buildings  show  that  they 
have  been  dsxtnyed  by  fire,  the  timbers  tratng  burned 
and  the  roofs  caved  in.  The  stone  which  these  build> 
ings  are  built  of  most  have  been  brought  a  long  way,  as 
nothing  similar  can  be  foond  within  a  radius  of  twenty 
miles.  The  timber  used  is  all  of  cedar,  now  only  found 
twenty-five  mil«s  off.  Old  ditches  and  roads  arc  to  be 
seen  in  every  direction.  The  Navajo  Indians  say  in 
regard  to  these  rxiins,  that  Iheir  forefathers  came  (here 
five  old  men's  ages  ago  (500  yeant].  and  that  these  mins 
srcte  here,  and  the  same  then  as  now ;  and  there  is  no 
record  whatever  of  Iheir  origin. 

BoitBB  Explosions  bv  Docompositiom  or  SnaN. 
—At  the  recent  meeting  of  the  American  Academy  of 
Sciences  an  apparatus  was  shown  at  woilc  which  proved 
that  steam  might  be  decomposed  by  simple  heat  into 
the  conciitucat  gases  of  water — oxygen  and  hydrogen. 
The  httt  employed  was  a  little  over  ordinary  redness, 
but  did  not  reach  wbiteaess.  This  eapeciment  is  of 
the  highest  v.iloe,  a«  illustrating  a  pussibit?  c^usc  of 
boiler  explosions.  The  apparatus  wns  vciy  simple — a 
flask  in  which  water  was  heated,  a  tube  conveying  the 
vteim  into  a  closed  platinum  crucible,  where  it  was 
sgua  heated  by  a  spirit  lamp,  a  tube  thenoe  carrying 
tlic  stiper.heated  steam  and  the  liberated  gases  to  an 
ordinary  pneumatic  trougli,  wliere  the  mixed  gases  were 
collected  in  a  test  tnbe,  while  the  steam  was  absorbed. 
lA'  the  coaclusion  of  thr  experiment  the  gases  thus 

pitected  were  exploded  by  a  ligliW   match,  showing 

sd   ifueMion   that   they  were  the   components  of 

Tbo  eaperimcnl  indicates  that  this  explosive 

rofgaau  may  be  formed  in  a  steam  boiler.  But 

tcan  only  tesalt  from  the  most  culpable  caretcssnets. 
Tlie  boiler  mast,  at  least  in  part,  be  raised  to  a  full  red 
beat.  Then  Cotd  water  must  be  injected,  for  so  long  as 
stoam  and  gases  are  mixed  the  Utter  cannot  explode. 
Tba  iajectiofl  of  water  roust  condense  the  steam  in  the 
boHer  before  it  cooU  the  red-hot  icon.  All  these  con* 
editions  being  fulfilled,  an  explosion  of  the  gai««  mny 
f\ice,—The  Pofxfflfin'c  (AmeritanJ  Revim. 
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pNOTtwBAPniHC)     IK     Natt-'hai.    CoLoinu. — Hvr 

Joseph  Albert,  the  eminent  photographer  of  Munich,  la 
said  to  have  accomplished  this  crowning  problem  In 
photography  by  a  combination  of  the  ordinary  photo- 
gmphic  process  with  liis  photographic  print ing.prcsi. 
The  finest  shades  of  colour  aro  said  to  be  faithfully  repro- 
duced without  any  resort  to  the  brash.  Three  negatives 
are  ukvn  for  each  object,  and  finally  blended  tog«ther. 
Tito  first  negative  is  takm  on  a  plate  chemically  pre- 
pared to  receive  only  the  yellow  tints  of  the  objecC ; 
this  is  then  passed  through  a  prinling.previ,  which  has  ■ 
its  roller  dressed  with  yellow  colouring  matter,  and  B  ™ 
print  showing  only  the  yellow  portion*  of  the  object  i) 
the  result.  A  second  negative  is  taken  with  the  blu4 
liglit  front  the  object,  and  printed  ofT  by  a  second  press 
having  a  blue  roller,  A  third  ncj^tive  la  taken  with 
the  red  light  from  the  object,  and  similarly  printed  off 
in  a  press  having  a  reddened  roller.  The  throe  Images 
so  obtained  .ire  -hen  printed  on  the  same  plate,  when 
the  coloun  blend,  producing  the  natural  tint*  and 
shades  of  the  object. 
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VoiATiLl8,\TlOM  Of  Liquids  ln  a  Gas.— M.  Kirch, 
man  has  obser\-ed  that  the  volatilisation  of  certain 
volatile  substances  Is  re1.irded  or  forbidden  in  an 
atmosphere  of  carbonic  add,  whilst  others  become 
more  volatile  in  Ibis  gas.  Cimphor,  chloroform,  and 
sulphurut  of  carbon  arc  hardly  volatilised  at  all  in 
carbonic  Bcid.  Ether,  ethylic,  mcthylic,  and  amylic 
alcohols,  as  abo  water,  arc  more  volatile  in  carbonic 
acid  than  in  air.  If  a  rapid  current  oF  carbonic  arid  is 
directed  over  the  surface  of  ether,  the  exterior  of  the 
vessel  holding  the  ether  is  covered  with  a  coal  of  frost,  *■ 
which  does  not  appear  when  a  current  of  air  b  ™ 
employed.  Alcoholic  ether  is  rapidly  deprived  of 
ether  by  a  current  of  carbonic  acid  gas.  In  general, 
dry  carbonic  acid  furnishes  an  excellent  means  (or 
separating  essential  oils  from  the  water  which  accooi-  'J 
panics  them  in  their  extraction. 

WiliritMiMa  OF  Lac. — The  following  account  of 
Kresiler's  method  of  whitening  lac,  as  modifiod  by 
Sauerwreiii,  i*  given  by  Ditgitr't  Poiyifcknhchtf 
faurnal.  Ten  parts  of  pounded  lac  are  dissolved  by 
heating,  with  four  parts  of  crystallised  soda,  in  ijo  to 
150  parts  of  water  in  a  copper  basin,  and  the  violet 
solution  (the  colour  of  which,  according  to  Marqiiart 
and  Ksenbcck,  is  due  to  a  colouring  principle  analagous 
to  carmine)  is  filtered  in  a  wooden  vessel  through  linen. 
Into  this  solution  is  then  filtered  another,  formed  by 
adding  ten  parts  of  chloride  of  lime  (containing  about 
JO  per  cent,  of  chlorine)  to  a  solution  of  ten  or  twelve 
pans  of  crystallised  soda  in  200  parts  of  water.  To 
the  mixed  solution  it  added  with  care  some  cold 
chlorhydric  acid,  diluted,  until  little  lumps  of  lac  begin 
to  precipitate  ;  a  small  quantity  of  acid  generally 
sullices.  At  the  end  of  two  or  three  days  the  whitening 
is  complete,  and  the  lac  is  then  to  be  i;tw;v^vVa.'«A\y( 
adding   concealntt^  c\Aq^^&.uc  wivi,    \^  <tift\sj:  \s 
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lolcrabt/  pure,  llic  whito  precipitate  can  be  imincdiatcl)' 
rrunited  on  ■  piece  ot  coarse  linen,  wished  scrcml 
times,  and  melted.  ^Iteii  Ihc  1m  is  impure  it  mutt  be 
allowed  to  Ktand  levcial  liuuis  in  Hie  liquid  aloag  with 
the  chloihydric  acid.  The  chlorine  »ct  free  acti  very 
eaergeticAll)' i  nevertheless,  it  h  prc(Gra.ble  to  allow  the 
solulian  of  chloride  of  iimc  to  net  on  the  allulinc  lye. 
When  the  finely.dividcd  lat  remains  a  long  time  in  the 
acid  solution  of  chluniic  it  becomes  brittle,  and  doe<i 
not  ipread  wfll.  The  precipitated  Uc  it  put  iota 
boiling  vralcr,  which  sQiUos  and  permits  it  to  be 
moulded  -,  it  is  at  first  porouai  and  opaque,  but  on 
warming  it  several  time:',  and  kneadius  and  flattening 
it,  a  silky  lustre  soon  begins  to  appear. 

AltririaAL  Opau — To  prepare  artificial  opal,  M. 
MocnierUkesa  thick  solution  of  »iliwicof  soda,  and 
places  upon  it  a  very  dilule  solution  of  ax<il>c  acid.  By 
endosmose  ibe  two  liquids  slowly  mingle,  oxaUte  of 
soda  being  produced  and  silica  set  free.  But  inxtead  ot 
taking  the  gelatinous  fonn  which  it  ordinarily  aiuumcs 
after  a  quick  double  decomposition,  the  silica  deposits 
itself  on  (he  wallH  of  thv  vessel  iu  masses  which  have  a 
density  and  rigidity  like  natural  opal.  On  subfililutiBg 
sulptiate  of  nickel  for  the  oxajic  ftcid,  M.  Monnicr 
obtained  a  green  opal  which  appeared  analogous  to  the 
«iliciouji  mineral,  in  wbich  nickcliferout  or«  is  found. 
In  treating  by  the  same  process  the  sulphate  of  alumina 
by  a  solution  of  ammonia,  a  very  hard  hydrate  of 
alumina  was  obtained,  which  adhered  rigidly  to  the 
walls  of  the  wa*s\  in  which  it  was  produced. 

Pkofessox  TYNDxtt.  ox  Germs. —  Dr,  Tynjall,  In 
A  recent  lecture  at  tlie  London  In«titution,  Finsbury 
Circu*,  Statad  tbat  he  bad  forwarded  sixty  hermetically 
waled  glass  flasks,  containing  infusionii  of  cucumbers, 
tamips,  beef  and  mutton,  to  the  Alps,  and  on  arriving 
there,  he  had  found  <ix  of  the  infusions  muddy  with 
bacterial  lite,  while  (he  rest  remained  clear.  On  ex- 
amining thcK  tlx  tubes  be  found  the  glass  broken, 
whereas  the  other*  were  intact.  He  was  of  opinion 
that  germinal  matter  hud  entered  the  six  broken  flasks 
with  th«  air.  In  order  to  see  whether  the  air  itself 
could  not  produce  germinal  energy  in  the  infusions, 
he  exposed  twenty-three  open  flnsks  to  the  air  of  a 
hay.lolt,  and  Iwcnly.scvcn  to  the  pure  air  of  the 
mountains.  At  the  end  of  three  days,  twciity-one  of 
the  twenty-three  Irft  in  the  baf-IoCt  were  found  to  be 
crowded  with  infiitorlal  life,  while  not  one  of  the 
twotity-stn'cn  left  i'l  the  mountain  air  showed  signs 
o{  life.  Ho  was  of  opinion  th.it  it  was  not  the  air, 
but  something  in  the  air  which  produced  the  life 
obsert-edi  and  that  if  an  infuion  could  be  exposed 
to 'sterilised,  motetess  nir,  lE  would  never  putrify,  nor 
would  meat  so  heated  ever  pulrify.  It  is  suppowd  by 
•wntc  that  nit  stenliscd  by  heal  would  be  insufficient 
for  life.  Dr.  Tyndall  has  invented  a  simple  apparatus 
by  which  air  sterilises  itself.  It  consists  of  a  box  with 
gbn  paneS,  the  inside  being  rubbed  with  glycerine. 
The  air  is  admitted  into  this  box,  and  the  particles  in 


it  (all  by  gravitation  and  stick  to  tbs  i^yeerine,  ao  that 
in  time  a  condensed  beam  ol  light  alMWS  ihol  the  air 
is  optically  pure.  For  more  than  a  year  upwards  of 
fifty  Infusions  bad  been  exposed  to  the  air  in  this 
apparatus,  aad  they  were  as  sweet  and  transparent  u  ^ 
nt  the  time  they  were  introduced,  while  similar  in.  fl 
fusions,  exposed  to  ordinary  air,  were  in  two  days  ^ 
swarming  with  bacterial  Hie.  Dr.  Tyndnll  also  showed 
thai  n  mineral  nolutioa  containing  all  the  naleriab 
nece^ary  (or  building  np  bacterial  creatures  could  not 
be  fertilised  by  the  eggs  of  germs,  such  as  float  ta  the 
air,  or  adhere  to  hay,  but  was  capable  of  being  inocu- 
lated by  live  infusoria  from  infected  solutions.  On 
the  other  band,  vegetable  infusions,  nch  as  turnip 
water,  could  be  fertilised  both  by  floating  air  germs  or 
eggs,  and  by  the  living  infuttoria.  Dr.  I'yndall  is  Of 
opinion  tbat  (he  mineral  solution  can  feed  lite  infusorial 
"  chick,"  but  cannot  hatch  the  egg.  Tlie  living  bacteria 
are  very  sensitive  to  heal,  wheteai  the  i^ggs  an  hard 
and  de!<*icated,  and  will  germinate  after  eight  bouts 
boiling.  Dr.  TyndaU  killed  sterilised  infusions  by 
beating  them  from  time  to  time  as  the  eggs  dciralop«l 
into  living  bacteria,  until  there  weft  no  more  left. 


(TorrtsponbntfC. 

To  ikf  Editor  n/  The  Tsleorapiiic  JouinaL..' 
Six'.— In  your  review  of  "The  Application  oE 
Electricity  to  Railway  Working,"  by  W.  E.  Langdon, 
we  notice  you  mention  Walker's,  Spagnoleiti 's. 
Siemens'  and  Preece's  systems  of  block  telegraphs; 
but  totally  ignore  Tyer's.  As  this  latter  systcip  is 
more  esteiuiively  adopted  in  this  country  than  all  the 
others  put  together,  we  can  only  infer  that  your 
reviewer  was  unacquainted  with  their  cxiKtencej  we 
beg,  therefore,  to  hand  you  a  list  uf  Railway  Companiaa 
who  have  adopted  Tyer's  apparatus,  and  to  inform  you 
that  considerable  exlenwons  of  the  system  are  being 
constantly  made,  and  in  isomD  cases  to  the  displacement 
of  other  apparatus  mentioned  in  your  review. 

Wc  trust  to  your  sense  of  fair  play  to  insert  (bis 
communication,  in  order  that  Mr.  Lanedon's  valuable 
work  may  In  its  r«vi«w  be  as  Impartial  as  the  author 
in  his  text.  Faithfully  TOurs, 

Ute.  iR/h,  1877.  TVER  &  CoMfANV. 

fWe  are  sorry  tbat  Messrs.  Tyer's  system  should  have 
been  omitted  in  (he  rwicw  referred  to ;  the  omission 
was  quite  unintentional.      We    congratulate  Messrs. 
Tyer  on  (he  success  which  they  have  attained. ^EoiT.     ^d 
Tkl.  Jovicl  ■ 

StH,^Will  you  have  the  kindness  to  inform  nie  if  a 
pamphlet  regarding  tbc  telephone  has  appeared  lately  ? 
If  so,  you  wUI  oblige  me  by  replying  to  this  question  in 
your  next  iiumlicr.  The  extracts  in  your  journal  give 
me  the  desire  to  have  a  more  d«.iiled  account.'^ Your 
obliged  servant,  PAUL  ARNAUNF^ 

Employe  dn  Tiflcgraphe,  Toulouse. 

[We  understand  tliAt  a  lull  description  of  the  pro* 
t'rciiiivp  aiepm  Ity  which  Ihc  present  form  of  Professor 
Bell's  telirphfni!  was  arrived  at.  will  be  published  in  the 
forthcoming  quarterly  number  of  the  "  Proceedings  of  the 
Society  of  Telegraph  Engineers,''  which  you  wilFbe  able 
to  obtain  at  .Messrs,  Spon,  Oiaring  Cross,  London, 
We  arc  not  aware  that  any  pamphlet  or  book  has  yet 
been   published  on  the  subject. — Edit.  Tbl.  Joi;it.] 
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WORKMANSHIP. 

It  is  a  common  complaint  at  the  present  time  that 
English  articles  of  worlemanshtp  are  not  what  they 
ought  to  be,  or,  at  least,  are  not  what  they  might 
be.  It  is  even  said  that  we  are  gradually  falling 
back  from  our  front  position  as  a  manufacturing 
nation,  and  that  unless  some  change  for  the  better 
occurs  we  shall  be  inevitably  outstripped  in  the  race 
by  other  nations  with  more  science  and  abler  work- 
men. That  there  is  too  much  truth,  both  in  the 
complaint  and  the  foreboding,  cannot  reasonably  be 
doubted.  The  logic  of  facts  and  figures  shows  that 
our  trade  is  leaving  us  for  other  countries,  and 
the  lamentable  prevalence  of  Eiulty  workmanship 
is  within  the  personal  experience  of  everyone.  That 
telegraph  manufacture  is  no  exception  to  the  rule 
is  a  point  we  will  not  dispute.  Various  causes  have 
been  assigned  for  this  declension  in  the  quality  of 
manufactured  articles.  The  merchant  has  been 
blamed  for  it,  the  manufacturer  has  been  blamed 
for  it,  and  so  has  the  workman.  The  probability  is 
that  all  three  are  to  some  extent  culpable,  and 
perhaps  the  public  too.  But  to  go  no  further  than 
those  concerned  in  the  production  of  an  article  for 
sale,  the  merchant  is  said  to  aim  at  buying  cheaply, 
no  matter  what  the  quality  may  be  ;  and  the  manu- 
bcturer  is  obliged,  by  close  competition,  to  cut  his 
prices  so  low,  in  order  to  undersell  his  rivals,  that 
be  cannot  turn  out  a  good  article  unless  at  a  loss. 
The  case  of  the  workman  seems  a  little  more  com- 
plicated, and  we  believe  it  is  the  main  cause  of  the 
evil,  and  that,  as  such,  the  remedy  ought  to  be 
chiefly  applied  to  him.  Whether  it  be  due  to  the 
short  apprenticeahip  system,  the  introduction  of 
machinery,  the  specialising  of  work,  whereby 
a  man  is  kept  doing  one  thing  and  is  degraded 
into  a  kind  of  machine,  working  forever  in  one 
groove,  or  whether  it  be  due  to  subtler  social  causes 
which  have  given  him  a  distaste  for  manual  labour, 
the  bet  remains  that  the  average  workman  cares 
little  whether  his  work  is  well  or  indifferently  done  ; 
provided  it  passes  muster,  and  that  he  draws  his 
weekly  pay  right  enough,  he  is  satisfied.  He  has 
little  or  no  interest  in  his  work,  except  in  so  far  as 
it  helps  to  pass  the  time  till  the  six  o'clock  bell  rings, 
wheo  he  may  get  home  to  tea  and  go  to  the  music 
halL  That  sense  of  satisfaction,  which  doing  the 
VOTk  for  its  own  sake  brings  with  it,  and  which 


might  be  a  never  failing  sweetener  of  the  artizan's 
lot,  seems  entirely  lost  to  him. 

It  needs  no  argument  to  prove  that  bad  work  is 
hurtful  to  all  concerned,  maker,   seller,  and   user. 
In   electrical   work,  faulty  apparatus  is  especially 
annoying  and  troublesome  to  the  user,  because  the 
defect  is  often  diflicult  to  discover,  and  at  foreign 
stations  it  is  sometimes  all  but  impossible  to  rectify 
it.    The  seller,  tf  he  only  believed  it,  is  sure  to  suffer 
in  the  end  by  sending  out  bad  work  ;  but  the  most 
harm  is  done  to  the  man  who  makes  the  faulty 
article — to  the   workman.       He  becomes  morally 
deteriorated ;  and  each  flaw  in  the  work  makes  a 
flaw  in  the  workman.    Can  a  man  respect  himself 
or  be  respected  when  he  knows  that  he  is  making  a 
sham  ?     Can  he  have  any  satisfaction  in  his  work 
when  he  is  scamping  it,  or  can  he  look  back  with 
pride  upon  it  when  he  knows  that  it  contains  even 
one  hidden  defect  ?    He  can  have  no  taste  in  bad 
work,  and  while  he  is  doing  it  the  day  is  a  wearisome 
drag,  and   worse  than  a  drag,  for  it  is  a  penalty, 
the  penalty  of  doing  bad  work.    Good  work  on  the 
other  hand  is   lightsome    work.      No   music    hall 
"comique,"  not  even  the  Inimitable  Mackney,  or 
the  Joliy  Nash,  can  afford  a  workman  the  deep 
satisfaction  of  a  day's  work  well  and  conscientiously 
done.     If  a  workman,  instead  of  grumbling  at  his 
master,  or  his  master's  affairs,  and  looking  forward 
to  his  pay-day,  and  his  release  from  duty,  were  to 
give  his  whole  mind  to  his  work,  both  the  work 
and  himself  would  be  the  better,  and  both  his 
master  and  the  public  would  profit  by  it.     During 
the  middle  ages  work  for  its  own  sake  appears  to 
have  been  a  canon  amongst  artizans ;  and  it  is  to  - 
the  operation  of  such  a  principle  that  we  owe  our 
great  mediosval  cathcdmls,  in  which  every  stone  is 
properly  squared  to  fit  its  bedding,  and  properly 
placed  there,  whether  it  be  a  stone  that  can  be  seen 
or  no.    The  work  which  is  governed  by  a  love  of 
truth,  like  that  which  animated  the  mediajval  work- 
men, is  a  benefit  to  all  concerned,  maker,  seller,  and 
user.   The  canon  of  the  modem  working  men  appears 
to  be  work  for  the  money's  sake,  and  his  highest 
skill  seems   to  be  exerted  in  hiding  imperfections. 
If  the  loss  of  this  craft  spirit,  this  religion  of  work 
in  the  heart,  is  the  most  apparent  and  one  of  the 
chief  causes  of  the  prevailing  indifferent  workman- 
ship at  the  present  time,  it  becomes  important  to 
know  the  means  which  may  be  taken  to  restore  it. 
There  can  be  no  doubt  but   that  it  ought  to  bo 
restored,  and  the  sooner  the  better,  since  we  cannot 
have  really  good  work  without  it.     Until  a  workmart 
loves    his    work    and  takes  a  pride  in    doing  it 
thoroughly  and  well,  neither  good  pay  nor  strict 
overseering  will   secure  first-class  execution.     In 
■  all  work  of  an  artistic  kiu4  a  -^CrttaKMi.  tos:!!  >» 
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"educated  into  a  real  love  for  it  by  inculcating  n 
Iwe  of  beauly  and  tciching  him  Uic  principles  of 
an.  His  aim  then  becomes  lo  shape  his  work  in 
accordance  with  these  principles,  and  to  mske  it  as 
beiutiful  a*  he  can.    The  closer  he  can  bring  it  to 

'  -Tesemble  his  ideal,  llic  higher  is  his  galisfactioii  and 
the  better  is  the  quality  of  the  work.  In  the 
mechanical  arls  beauty  is  of  itecondar}-,  fitness  is 
of  primary,  importance.  Tbe  mechanician  then 
should  be  trained  to  understand  the  fitness  of 
machinei.  He  ought  to  be  taujjht  the  principles 
of  dynamics,  and  any  other  special  Kience  bearinf* 
on  his  work,  so  that  he  may  be  able  intelligently  tu 
appreciate  his  work.  In  the  making  of  electrical 
apparatus,  not  only  is  a  general  knowledge  of  the 
dements  of  dynamics  desirable,  but  also  a  specbl 
Itoowledge  of  the  elements  of  electricity.  No  kind 
of  apixaraliis  is  to  confusing  and  incomprehensible 
as  elearical  apparatus  to  a  person  who  does  not 
Vnow  anything  of  tbe  nature  of  electricity;  yet 
the  men  who  make  tliem,  at  a  rule,  know  nothing 
of  electricity.  On  the  other  hand,  a  knowledge 
of  the  elementary  laws  of  electricity  renders  most 
electrical  apparatus  easy  to  understand.  Can  we 
wonder  that  glaring  blunders  arc  made  in  con- 
ttructiRgcteclHcal  instruments,  connections  wrongly 
made,  wires  badly  insulated,  by  a  workman  who 
knows  nothing  of  the  science  of  electricity.  Need 
we  be  surprised  if  he  takes  little  interest  in  his  work 
when  he  does  nut  understand  it,  and  !s  obHged  10 
copy  tbe  drawing  in  a  slavish,  unintelligent,  fashion  ? 
It  is  for  the  benefit  of  the  manufacturer,  as  well 
as  the  workman,  that  the  latter  should  be  taught  ilie 
principles  of  his  work.  We  womlcr  how  much 
money  might  be  saved  yearly  to  makers  of 
telogi-aphig  aj^anitus  if  all  their  workmen  bad  a 
clear  knowledge,  without  ^oing  further,  of  the 
fundamental  distinction  between  insulators  and 
conductors,  and  what  substances  were  insulators 
and  what  conductors.  There  is  a  growing  demand 
for  technical  education  in  the  counin,-,  science 
classes  for  working  men  arc  becoming  more  and 
more  common,  and  in  time,  no  doubt,  the  general 
standard  of  workmanship  uill  be  raised,  as  these 
icmedics  can  be  brought  to  bear  upon  it.  At  pre- 
sent, however,  there  is  a  certain  remotencsj  al>o»l 
ibem,  they  arc  rather  for  the  growing  than  the 
grown  generation.  Must  the  latter,  then,  continue 
in  ignorance  because  they  cannot  go  to  school 
again  ?  There  is  a  way  by  which  the  school  may 
be  brought  to  them.  If  maoulactureni  were  lo 
take  tbe  matter  in  hand,  useful  lectures  and  classes 
might  be  got  up  for  the  benefit  of  their  workmen, 
and  also,  indirectly,  of  themselves.     If,  for  instance. 

^m  manufacturer  of  electric  telegraphic  plant  and 
apparatus,  were  lo  organise  a  coursQ  of  lectures  on 


the  elementary  principle  of  electricity  and  telegraphy, 
for  the  benefit  of  his  workmen,  it  could  iwt  £iil  to 
benefit  himself  also.  The  lectures,  should,  if 
possible,  be  held  during  the  winter  months  in  a 
room  of  the  works.  They  could  be  delivered  by 
one  of  (he  electricians  attached  to  the  establishment, 
and  the  experiments  could  be  designed  to  illustrate 
tlie  special  work  done  on  the  premises.  Uy  pving 
his  men  an  understanding  of  their  work  Ihc  manu- 
facturer would  tend  to  diminish  the  undcbited  but 
dead  loss  due  to  blunders,  and  tura  out  a  superior 
article  to  his  customers. 


WERDERMANN'S    ELECTROMAGNETIC 
ENGINE, 

.\i.THOttr.ii  many  attempts  have  been,  and  arc  being, 
made  lo  obuin  motive  power  by  means  of  electricity, 
but  very  little  success  can  be  said  to  have  beoi 
attuned.  As  an  economical  source  of  power, 
electricity  cannot  bv  any  means  be  said  tu  have 
established  itself,  anil  there  does  not  yet  seem  any 
prospect  of  its  doing  so.  It  is  not  necessary  here 
to  enter  into  any  details  concerning  the  rekfctive 
costs  of  motive  power,  produced  by  the  combustion 
of  coal  iu  a  steam  engine,  or  of  metals  and  adds  in 
a  batter}',  the  extreme  unfavourablcncssof  the  com- 
parison,'as  regards  the  latter,  is  too  well  known  to 
need  repetition.  It  is  quite  passible  that  considerable 
use  may  \k  made  of  waste  chemical  products  for 
producing  electricity  lo  obl.-iin  inolive  power,  but 
such  cases  must  be  comparutivcly  few,  and  but  re 
lightly  touch  upon  the  gern.-ial  (Question. 

There  is,  however,  a  auestion  m  which  electricity 
■will  assuredly  play,  crc  'ong,  a  very  iiromincnl  part, 
and  that  is  in  the  "  conveyance  of  motive  power  to 
a  distance."  Should  this  problem  l»e  satixfactorily 
solved,  the  enormous  sources  of  power  prodttced  by 
thcopcTutions  of  nature,  in  the  eob  and  flow  of  the 
tide  lor  instance,  which  arc  useless  to  a  great  extent, 
because  tlicsc  operations  take  effect  at  places  far 
removed  from  localities  where  the  power  is  most 
required,  would  be  laid  under  tribute. 

The  problem  has,  to  a  vcr>*  great  extent,  bcca 
solved  by  tbe  verj-  great  success  which  has  been 
attained    in    the    means   for   producing    dynamio 
electricity  in   thfl    machines  uf  Semens,  Gramm(^' 
&c.    Given  the  motive  power,  we  have  hero  the 
machines  neceasar^-  and  able  to  convert  it  iota 
dynamic  electricity ;  the  conveyance  of  the  htle; 
to  a  distance  is  only  a  questiua  uf  stout  insulate 
metallic  wires  or  rods,  acid  it  possesses  no  poin 
of  great  difficulty.    I'hcre  only  remains  then  ihs' 
machine  to  reconvert  the  electric  stream  intomotivo 
power,  and  the  (lucstioa  is  in  a  very  biir  way  to 
sol  vcd. 

Among  the  many  attempts  tliat  have  been  mada 
io  this  direction,  may  l)c  notited  the  madiine  of 
Mr.  Wcrdermann  which  possesses  several  points  of 
novelty  worth  being  pointed  out. 

In  this  machine  three  or  more  elect ro-magncts 
are  arranged  in  a  circle  with  their  axes  jurallcl  lo 
a  main  shaft  which  traverses  the  centre  of  an  iron 
ptato  or  disc,  on  which  are  fixed  the  electro-magnets. 
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In  front  of  Ihe  poles  of  these  clectro-msgncts  an 
MctUatinf;  atmiiurc.  pnefcrahljr  in  the  form  of  an 
obtuse  cone,  is  armngcd,  pioTidcO  at  die  »pex  with 
a  short  shaft  and  in  the  centre  of  iu  basis  with  a 
yiherica!  hearing  or  universal  joint.  The  shaft 
fits  ID  a  bush  of  copper  or  \tnss,  or  any  other 
lutlaUc  non-nuf^ptic  material,  Jitted  (o  the  crank 
arm  which  U  keyed  on  the  main  shaft,  while  the 
■phcrical  bearing,  made  of  non-magnetic  material, 
cnicn  a  hole  cut  out  al  the  apex  of  another  disc 
which  is  connected  with  the  frame  of  the  ap- 
ponitus. 

On  the  main  shaft  is  fixed  a  driving  pulley.  The 
•haft  also  carries  a  current  breaker,  wtiich  consists 
of  two  discs  of  ebonite  or  lignum  vitas,  or  other 
niilablo  non-condtKling  material,  a  scf<;incnt  of 
each  being  replaced  b^  copper  or  br3tfs,or  ouicr  suita- 
ble conductine  material,  and  connected  wilh  a  ring 
of  copper.  The  two  discs  are  insulated  from  each 
other  and  are  in  contact  at  the  peripfacr)-,  each  with 
as  nuny  sprinjts,  rollers, or  rubbersastliercareelec- 
rro-magncts.  The  periphery"  ofcach  ring  is  in  contact 
with  another  spring,  roller,  or  rubber,  one  of  which 
is  connected  with  i)ic  positive  and  the  other  wilh 
tbc  negative  polo  of  a  galvanic  battery  or  other 
geoerMor  of  electricity. 

The  electric  current  flows  through  the  rings. 


sepneRts,  roller^  and  the  coils  of  tlie  clectro- 
ma^ds,  which  in  succession,  singly,  or  in  scries, 
attract  the  conical  armature,  thus  forcing  the  crank 
ptD  to  move  in  a  circle,  or,  rather,  to  devclopc  a 
coae,  through  the  axis  of  which  passes  the  main 
shaft,  imparting  to  it  a  rotar}'  motion. 

The  current  or  contact  breaker  i.^ adjusted  in  such 
»  manner  that  »t  the  moment  n'ht.-n  one  of  Ihc 
elisctro-magnets.  is  in  contact  with  the  cone,  Ihc 
circuit  is  broken,  Ihc  contact  rollers  passing  from 
;  cjspper  segment  to  the  insulating  surface  of  the 
>nilc  discs. 

tin  order  to  obtain  the  largest  po8.<iiblo  Kurlace,  the 
'  "ir  extensions  may  he  cut  obiiqiicly,  io  Ihal  their 
'ice  may  have  the  form  of  an  ellipse,  or  tlic  cone 
be  provided  with  as   many   hemispherical  or 
projections  a«  there  arc  circtroroagncis,  the 
extensions  of   which   mu»l    be   c<indve  or 
kerwise    suitably    formed    to    receive  the    said 
Jons. 

preference,  electro-magnets  of  a  novel  con- 
Mruction  are  employed  in  the  machine;  they  are 
CompOBeJ  of  an  iron  cylinder  or  lube  fixed  on  a. 


bottom  pbite,  coitod  with  copper  wire^  or  nbboai^ 
or  sheets  of  copper,  and  placed  Inside  another  iron 
tube,  which  is  also  coiled  with  copper  wire,  but  in 
an  opposite  direction,  bo  that  (he  outer  tube  assumes 
opposite  polarity  to  that  of  Ihe  inner  tube ;  or, 
between  two  concentric  tubes  of  suitable  diameter, 
coiled  with  copper  wire  in  such  a  manner  that  ihcy 
have  both  the  same  polarity,  mar  be  inserted  a 
scries  of  rylindcrs  or  smaller  tuoes,  coiled  with 
copper  wire  in  such  a  manner  that  the  cylinders  or 
lubes  have  all  the  same  polarity,  but  an  opposite 
polarity  to  that  of  Ihe  two  large  tubes,  between  the 
peripherics  of  which  they  arc  placed,  The  two 
concentric  tubes  arc  alwa}*8  magnetised,  Id  fiict, 
the)-  may  bf  i>crm3nent  magnets,  while  the  smaller 
magnets  are  magnetised  or  demagnetised  in  suc- 
cession. 

The  figure  shews  a  longitudinal  section  of  the 
engine. 

A  i-t  a  frameofcast  iron  or  othersuitable  material; 
I). ')',  are  discs  or  plates  forming  part  of  or  secured 
to  the  frame.  The  di»c  a  carries  one  series  of  elec- 
tro-magnets 6,  and  the  other  disc  a*  carries  another 
scries  of  clcctro-magncls  #' ;  *■  is  Ihe  armature; 
d  is  the  main  sb-ift  of  the  engines;  e  is  a  driving 
pulley  on  the  shaft. 

Two  Ecncs  of  three  or  more  eloclro-roagnets  f, 
^*  arc  employed,  arranged  in  a  circle,  wiin  their 
axes  parallel  tu  the  main  shaft  d.  Between  the  poles 
of  these  two  series  of  clcctro-mngnc-ls,  the  nwillating 
armature  e  a  arrangod,  which  is  preferably  of  the 
form  shewn,  and  is  provided  with  a  central'shaft/; 
one  end  /'  of  this  shaft  projecu  from  the  centre  of  iho 
base  ol  the  armature  <-,  and  is  fitted  into  a  bearing^ 
in  such  a  manner  as  to  form  therewith  a  unircrsu 
joint.  Thi.s  bearing  g  is  formed  of  non-magnetic 
material,  ami  is  secured  in  a  part  of  ihc  frame  as 
shewn.  The  other  end  /■  ol  the  sbhft/  fits  in  a 
bush  /  of  cupper  or  brass  or  other  suitable  non- 
magnetic matcn.il  connected  with  a  crank  .arm  OF 
disc/  whicl^is  kevcd  on  the  said  main  shaft  d. 

The  main  shaj^,  bexides  carrying  the  driving 
pulley  f.  alM)  carries  a  current  brcnker  i,  which  con- 
sists of  a  disc  jfi  of  ebonite  or  lignum  vita;  or  other 
suitable  non-conducting  malcrial ;  a  segment  of 
this  disc  is  removed,  and  replaced  by  copper  or  brass 
or  other  suitable  conducting  material  as  shewn  at  ,1*, 
and  connected  with  a  ring  i*  of  copper.  The  com- 
municator i  at  its  periphery  is  in  contact  with  as 
many  springs,  rollers,  or  rubbers  /,  as  there  are  clec- 
tro-magncts  in  each  series.  The  periphery  of  each 
ring  i*  is  in  contact  with  another  spring,  roller,  or 
rubber,  one  of  which  is  connected  with  the  positive 
.-ind  the  oChi-r  with  the  negative  pole  of  a  galvanic 
battery  or  other  generator  of  electricit}** 

The  ck'Ctric  current  flown  through  the  said  rings, 
segments,  and  rollers,  and  the  co^s  of  the  (dcctro- 
magnets,  /•,  l'.  which  in  succcjwion.  singly  or  in  series, 
attr^ict  the  conical  armature  c,  thus  lorcing  the  end 
/*  iif  Ihe  shaft  /  to  move  in  a  circle,  or  rather  to 
det-clope  a  cone,  through  tlio  axis  of  which  paiscs 
the  main  idiaft  d,  and  (hereby  import  a  rotary  motion 
to  Ihc  said  shaft. 

The  cuircnt  or  contact  breaker  i  is  adjusted  in 
such  a  manner,  that  at  the  moment  when  one  of  the 
electro- magnets  is  in  contact  with  (he  oscillating 
armature  the  circuit  is  broken,  the  contact  toller 
pns&ing  from  the  copper  segment  to  the  insulating 
surface  of  the  ebonite  disc. 
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AN    INTERNATIONAL    TELECiRAPHIC 

TARIFF. 

With  the  comtnenccmcnl  of  the  now  year  came 
into  operation  the  provisions  of  a  convention 
between  France  and  Germany,  under  which  an 
important  reduction  in  the  inti-mationjil  telc(;raphic 
tnnff  in  Europe  is  made.  Hcnccfonli  the  charge 
per  word  bclivccn  the  contracting  stales,  irrvSpoctive 
of  diHtinco.  will  W-  but  twopence. 

That  this  reduction  will  prove  a  boon  to  the 
public,  does  not  admit  of  doubt :  tkit  it  will  caablc 
the  service  to  be  carried  on  without  pccaniaiy  loss 
IS  another  ciucBtion  which  time  only  will  cnablo  one 
to  Me. 

AhhoDgh  the  arrangement  has  as  yet  been 
only  adopted  liy  the  two  powers  in  question,  it  is 
highly'  probable  that  their  example  wilt  be  followed 
h^  Otner  slates  and  cvcntunlly,  no  doubt,  by  all  tbo 
(continental  powcm.  Whether  Knj^land  will  come 
to  be  included  ^imon^M  the  iiumlvcril  I;  difficult  yet 
to  say  ;  the  interests  of  the  Submarine  Company, 
who  own  nearly  all  of  the  ciblei  connecting  treat 
Hritatn  with  the  Continent,  will  considerably  com- 
plicate the  queittion.  It  is  nut  lu  be  supposed  tlut 
the  \-aluablo  property  which  that  company  posaesses 
will  be  yielded  by  ttiem  for  a  smnl!  sura,  and  it 
would  require  a  htia^y  subsidy  to  t>c  paid  them  out 
of  the  public  pocket,  if  the  tariff  for  the  work  which 
passes  throuf;h  their  lines  is  reduced,  so  as  to  allow 
such  a  low  nte  as  twopence  per  word  to  bo 
adopted.  It  is  hardly  reasonable  to  suppose  that 
such  nn  arrangement  will  vet  be  thought  of;  tlic 
adoption  of  nn  intemalionaf  postal  tariff,  we  should 
thintt,  must  cume  first,  ana  llicrc  arc  as  yet  no 
tangible  signs  of  such  an  innovation  being  hrou^jht 
about. 

The  arrangement  which  has  just  been  .adopted  is 
the  practical  outcome  of  the  conventJuiiswbichhnvo 
been  held  at  Paris,  Rome,  and  St,  Petersburg.  The 
extension  of  the  principle  wilt  no  doubt  form  a 

ErominenI  tojtic  of  discussion  al  ihe  assembly,  to 
e  held  in  the  middle  of  ihc  present  year,  and  the 
moetlfl^  will,  therefore'  be  looked  forward  to  with 
much  interest. 
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A  SKETCH  OP  THE    DEVELOPMENT    OF 
THE  ELECTRIC  LIGHT. 

By  J.  MVNROi  C-B. 

{Qmtintud  /tmh  poft  6.) 

For  the  purposes  of  gener^il  illuminatjou,  how- 
ever, a  marked  advance  has  been  made  in  the 
tlectric  licht  within  the  last  tive  years.  In  1873, 
M.  Lodignin,  a  Russian  engineer,  made  a  public 
trial  in  St.  Petersburg  of  a  very  successful  light  of 
his  invention.  Lodighin's  plan*  consists  in  en- 
closing not  two  but  one  stick  of  carbon  in  a 
fmeiically  sealed  glass  tub«  from  which  all  air  hii« 
CQ  exhausted,  and  an  azotic  g^,  such  as.  nitrogen, 
let  in.  The  object  of  excluding  Ihe  air  is  to  avoid 
all  combustion  of  the  carbon.  The  current  is  simply 
passed  through  the  carbon,  which  becomes  while 
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hot,  especially  at  the  central  part,  which  i%  narrower 
than  the  rest,  and  emits  a  steady  and  brilliant  ligfat. 
The  carbon  is  not  oxidised,  and  remains  uocon- 
sumed  ;  the  enclosed  tight  is  unafTectod  by  currents 
of  air.  It  will  tnim  equally  well  under  water,  and 
there  is  no  danger  with  it  in  explosive  minca  ;  ihc 
current  can  bo  Btrcngthenod  or  wcalted  at  wiQ.  Tlic 
circuit  is  complete  through  the  carboti,  and  a 
number  of  lights  may  safely  be  included  in  one 
citcuiL  One  machine,  worked  by  a  3-horse-power 
engine,  is  able  to  supply  many  htuidnKl  lanterns. 

At  firM  the  carbon  stick  was  grasped  by  metal 
lioldcrs;  but  tbo  unequal  cxpanstoo  between  tho 
metal  and  carbon  caused  spiarki  to  pau  between  tbe 
carbon  and  tho  enlarged  sockets.  M.  Kusloff.  uf 
St.  Petersburg  and  London,  the  pi-oprielor  of  the 
patent,  substituted  insulating  supports  of  china,  clay, 
eiyital,  &c.,  with  metal  wircn  introduced  to  put  t^c 
carbon  in  circuit.  Tbe  lights  can  t>e  disiribulod 
over  »trcelsandbuildingii,eitDerin  series  or  in  "mul* 
tiptc  arc,"  that  is  to  say.  m  derived  circuits.  The  com- 
pletcncss  of  each  urcuit  is  a  groat  advantage  in  the 
dtviaon  of  tho  current.  Lodighin's  light  was 
publicly  exhibited  in  {.ondoii  aud  FuKs,  and  awarded 
the  Lomonossow  prise  of  the  Russian  Academy  of 
Sciences.  In  some  recent  experimonts  for  tbe  Ruuit:tn 
Government,  one  of  tlicse  lights  placed  inatK>x,with 
a  reflector  behind  and  a  lens  in  front,  jwnta  beam 
nearly  ten  miles  and  lit  up  objects  at  that  distance 
very  sensibly. 

But,  for  the  nonce  at  least,  the  so-called  "electric 
candle"  of  Jablodikoff  has  cast  Lodighin's  light  into 
the  shade.  M.  Paul  J^lochkoff,  a  Russian  clcctri* 
cian  of  Paris,  patented  bis  plan  in  this  countr)'  in 
1S76.  Like  Lodighin'a  plan  it  obviates  all  ncccsuiy 
for  regulators.  Two  cartjon  points  may  still  W' 
employed,  but  instead  of  pointing  tbem  to 
otlicr,'  he  (jiaces  them  side  \}y  side,  separated  by  a 
thin  slip  or  plate  of  an  insnlating  substance  such  as 
poirelain,  brick,  magnesia,  but  preferably  kaolin  or 
pure  clay.  A  figure  in  vol.  5,  p.  115  of  the  TfU- 
graphic  yournal,  shews  the  arrangement  of  this 
compound  inV4  or  "candle."  One  of  Iho  caibons  is 
usually  nudo  longer  in  the  point  and  also  stouter 
than  ihe  other.  ITie  cuircnt  \%  passed  along  one 
carbon  across  tlic  iipacc  between  the  points  and 
down  the  other.  In  its  passage  between  Ifio  points 
it  forms  Ihe  luminous  arc  :  but  with  this  pi-cuharity, 
that  it  heats  the  edge  of  the  kaolin  plate  till  it  glows 
with  a  soft,  wlule,  steady,  and  brilb.int  light.  Tho 
kaolin  melts  away  like  wax  a(  the  same  rate  as  the 
carbon  wastes  down.  The  "candle "can  bo  pi:  ^ 
upright  in  a  candlestick  or  sconce,  and  hence  its 
name.  The  compound  wick  of  carbon  and  kaolin 
is  employed  for  the  larger  lights.  For  the  smaller 
lights,  kaolin  alone  is  suffldent.  M.  Jablochkotfjj 
finds  that  the  intermittent  induction  current  fr 
an  induction  coil  sent  by  a  more  conductive  material 
along  the  edge  of  a  plate  of  kaolin,  yields  a  luminous 
hand  of  great  splendour  from  the  incandescence 
the  plate.  For  rooms  and  street  lights,  a  piece 
prepared  kaolin,  held  in  pircerx,  is  a  sufficient  wick..' 
The  rate  at  which  the  kaolin  fuses  away  is  only 
about  a  centimetre  in  ten  hours,  A  great  number 
of  tlMse  luminouK  centres  of  various  sizes  and  imen* 
sity  may  bo  maintained  from  one  induction  c*m1 
without  interfering  with  one  another.  It  is  only 
ncoessary  to  have  a  separate  secondary  coil  for  each 
light.    The  current  can  then  be  turned  00  and  aif 
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with  the  ease  and  simplicity  of  gas.  With  a 
magneto-electric  machine  supplying  alternating  or 
intermittent  currents,  the  make  and  brealc  apparatus 
of  the  induction  coil  may  be  dispensed  with,  and  the 
current  sent  direct  through  the  primary  coil. 
Again,  with  a  machine  such  as  Lontin's,  yielding  a 
number  of  separate  interrotttent  currents,  the  in- 
duction coil  Itself  may  be  dispensed  with  as  a 
distributor  of  the  current.  MM.  Denayrouzo  and 
JabIociik(rfr  hare,  it  is  said,  easily  obtained  fifty 
luminous  centres  in  graduated  scries  of  power, 
from  one  current  source,  the  weakest  light  giving  a 
glow  equal  to  the  flame  from  one  or  two  gas  jets, 
and  the  stongest  equal  to  that  from  fifteen  jets. 

JaUochkon 's  light  was  exhibited  in  June  of  last 
year  at  the  West  India  Docks  and  caused  a  remark- 
able wave  of  decline  in  the  value  of  gas  shares. 
The  experiments  were  successful  and  verj-  striking. 
A  large  tent  covering  an  area  of  nearly  a  thousand 
square  feet  was  illuminated  by  four  lights  set  on 
lamp-posts,  and  enclosed  in  globes  of  opal  or  ground 
glass,  in  order  to  increase  the  dilfusion  of  the  rays. 
When  the  current  from  a  two-and-a-half  horse 
power  engine  was  let  on,  the  light  blazed  out  with 
almost  blmding  brightness.  Some  flashes  occurred 
for  a  few  seconds  till  the  kaolin  got  properly  a-glow, 
then  the  light  was  soft  and  continuous.  At  thirty 
feet  from  a  lamp  the  faintest  pencil  lines  on  paper 
could  be  distinguished.  The  most  delicate  colours 
retained  their  noonday  purity  of  tint,  even  those  of 
a  faint  straw  shade.  When  the  electric  lights  were 
put  out  and  gas-lights  substituted,  the  effect  was  a 
sickly  yellow  hue.  A  warehouse  was  also  lit  up  by 
three  naked  candies,  and  a  ship  lying  alongside  a 
wharf  with  two,  to  show  that  lading  and  unlading 
operations  could  be  carried  on  by  night. 

The  success  of  the  Gramme,  Siemens,  and  other 
magneto-electric  machines,  and  of  the  wicks  of 
Lodighia  and  Jablochkoff,  have  largely  contributed 
to  excite  the  present  activity  of  invention  in  electric 
lighting,  and  to  direct  public  attention  to  the 
subject  A  number  of  minor  systems,  all  more  or 
less  ingenious,  for  supplying  and  distributing  the 
current  have  recently  been  devised,  and  also  im- 
provements in  the  form  and  preparation  of  the 
carbon  points,  among  which  we  may  mention  a 
plan  for  coating  the  carbon  electrodes  with  metallic 
copper  which  has  been  approved  of  in  Russia,  and 
Mr.  Werderraann's  plan  for  coating  them  with  a 
substance  which  will  exclude  the  air,  fuse,  and  pro- 
duce a  good  light,  sudi  as  calcined  magnesia,  borax, 
and  sulphate  of  magnesia.  Doubtless  other 
valuable  meUiods  will  be  arrived  at  before  long.  As 
it  is,  the  electric  light  has  now  reached  a  most 
useful  phase  of  its  development.  Its  use  is  being 
steadily  extended,  if  not  at  home,  at  least  abroad, 
and  especially  in  France,  Russia,  and  Germany. 
Railway  stations,  such  as  those  of  Lyons  and  La 
Cbappelle  in  Paris ;  large  public  buildings,  as  the 
louvre  and  the  Opera  House,  Paris ;  workshops, 
wharves,  and  squares,  mills  and  factories,  are  being 
supplied  with  it.  The  chief  light-houses  of  nearly 
allUie  European  maritime  nations  have  been  fitted 
with  it ;  harbour  works  at  Havre  has  been  carried 
on  at  night  with  perfect  ease  over  300,000  square 
yards  of  area  by  150  labourers  with  the  light  from 
a  Dumber  of  lamps,  each  giving  a  light  equivalent 
to  500  gas  jets.  It  is  bemg  employed  as  a  head 
li^tloc  locomotives  and  ships.    The  s.s.  Richelieu 


of  the  General  Transatlantic  Line  is  fitted  with  a 
light  equivalent  to  five  hundred  Carcel  jets — a  Carcel 
jet,  or  French  unit  of  light  being  the  light  obtained 
from  aCarcel burner  consuming 42 grammesof  pure 
colza  oil   per  hour,  which   is  about  eight    times 
greater  than  the  English  unit  of  light,  or  the  light 
obtained  from  a   pure  spermaceti  candle   burning 
sixteen  grains  per  hour.     It  is  set  up  on  a  tower  on 
the  front  part  of  the  ship  and  illuminates  an  arc  of 
t4)e  horizon  of  225°.     The  light  can  be  controlled 
from    the   captain's  cabin,    without   stopping  the 
magneto -electric  machine.     As  a  safe-guard  against 
torpedoes  the  electric  light  is  likely  to  prove  a  useful 
ally.     Our  own  war  ships  tlio  Temlraire  and  Alex- 
andra have  been  equipped  with  powerful  lights  for 
this  purpose.     They  are  placed  in  a  commanding 
position,  one  on  each  side  of  the  bridge,  and  will 
light  up  every  portion  of  a  vessel  brought  under 
their  rays,  as  well  as  the  surrounding  sea  for  a  great 
distance.     They  can  be  directed  to  any  part  of  the 
horizon  at  will,  and  at  once  extinguished  or  lit  up. 
The  cost  of  the  light  is  considerably  less  than  any 
other   kind.      Taking  into   account  the   purchase 
money  of  the  apparatus  and  fitting  up   expenses 
as  compared  with  gas,  the  saving  is  about  33  per 
cent,  with  the  Gramme  machine.     A  Gramme's 
machine  yielding  a  light  equal  to  100  Carcel  burners, 
costs  about  ;£6o.     In  addition  to  this  there  is  the 
motive  power  to  be  supplied,  either  from  a  steam 
engine  or  a  hydraulic  motor  of  several  horse-power. 
At  the  Duncommon  Works,  Mulhouse,  the  Gramme 
light  was  established   at  a   cost   of  ;^400,   and   is 
eqivalent   to  400  Carcel    burners.      The   cost    of 
establishment    for    La    Chapclle   DcpOt,  Paris,   a 
building  230  feet  long  by  82  feet  wide,  lit  by  two 
lamps,  was  ;^920.     The  cost  of  maintaining   this 
light  is  said  to  be  not  more  than  about  eight  pence 
per  hour  per  lamp. 

When  we  consider  the  economy  of  the  electric 
light,  its  great  brilliancy,  its  freedom  from  the  danger 
of  fire  or  noxious  fumes,  we  cannot  doubt  that  it 
will  make  a  vigorous  headway,  and  in  many  cases, 
will  supersedegas  and  other  sources  of  light.  Itcan 
be  employed  in  circumstances  which  exclude  the 
use  of  ordinary  flames,  as  for  instance,  in  the  diving 
bell  and  the  ill-ventilated  mine.  A  light  whdsc 
brightness  renders  us  partially  independent  of  the 
sun,  and  turns  the  darkness  of  midnight  into  an 
artificial  noon,  cannot  fail  to  be  useful  in  a  multitude 
of  ways,  some  of  which  may  not  now  be  foreseen. 


RUHMKORFF. 


It  is  our  melancholy  duty  to  record  the  death  on 
the  20th  ult.,  of  one  of  uie  most  world-famed  of 
modem  scientific  workers. 

Heinrich  Daniel  Ruhmkorff  was  bom  at  Hanover 
in  the  beginning  of  the  present  century,  the  date 
being  variously  stated  as  1801  and  1803.  He  ap- 
pears to  have  been  of  humble  origin,  and  to  have 
consequently  lacked  the  advantages  of  education ; 
little  however  is  kno\vn  of  his  early  life. 

While  still  a  youth  he  found  his  way  to  England, 
and  obtained  employment  in  the  factory  of  the  late 
Mr.  Joseph  Brahmah,  of  Pimlico,  the  inventor  of 
the  hydrostatic  press  bearing  his  name.     In  1819, 
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Ruhmkorff  miemtud  to  Paris  vrhcre  he  was  fortu- 
nate enough  to  obtain  a  position,  humble  though  it 
was,  in  the  laboratory  of  Profcwor  Ch»rlca  Chevniier, 
who  at  that  lime  was  one  of  tlic  first  French  physi- 
cistfi.  Here  he  had  opporlunitlei  of  seeing  and 
experimenting  with  electrical  and  oiher  scieiitiiic 
apparatus  ;  and  thus  he  becAme  imbued  with  an 
earnest  !oTC  for  the  branch  of  science  with  which  is 
name  is  non-  so  intim9.te1y  associated.  The  inKcnuity 
ami  aptness  for  this  kind  of  work  displayed  by  hith 
amused  the  interest  of  M.  Chevalier,  who,  Bomelime 
after,  generously  assisted  him  in  scitinpup  in  bnsine« 
for  himself  as  a  mnkcr  of  philosophical  apmnitus. 
in  this  business  he  was  naturalljr  successful ;  for 
being  unfettered  with  whal  has  aptly  been  termed 
"the  inertia  of  the  instrument- maker's  mind,"  ho  at 
once  set  out  to  discard  old  rule  of  ihumb  methods,  and 
to  adapt  his  instruments  upon  true  scientific  princi- 
ples to  the  work  for  which  they  were  intended. 
The  friendship  of  his  former  employer,  and  his  own 
cITorts  to  raise  the  standard  of  hi&  adopted  pixjfcs- 
sion,  soon  brought  him  prominently  before  [he  men 
of  science  of  his  day,  and  secured  for  him  a  pros- 
perous business. 

The  lirstofRuhmkornr'spatentswaB  forathormo- 
clcclric  battery,  and  was  tnken  out  in  1844.  Htit  his 
attention  was  chtelly  directed  towards  the  phenomena 
of  electro- magnetic  and  macnctoelectric  inrtuciion ; 
and  it  was  in  this  field  that  he  was  to  reap  his  great 
harvejit  and  render  his  name  famous. 

It  is  unnecessary  in  these  columns  to  do  more 
than  refer  to  the  splendid  diKovcne*  of  the  illus- 
trious Faraday  in  1831.  and  the  following  years:,  and 
the  subsequent  extension  of  those  discoveries  by 
Hcniy,  Slurceon,  Arago.  and  others.  Suffice  it  to 
say  that,  profiling  by  tnc  rc-sulls  achieved  by  these 
physicists,  and  by  the  researches  of  M.Fixcau  and 
others  in  Fr.ince.  RuhmfcorfT  succeeded  in  the  year 
1850  in  rendering  magticio-clcclric  induction  %'i&iblo 
in  the  form  of  sparks  an  eighth  of  an  inch  in  length. 
The  induction  coil  with  which  this  was  cfleclcd  was 
exhibited  in  1851,  arid  became  sit  oace  Ihe  ea/retten 
of  scientific  Eurci]>c. 

When  Kuhinkorlfconstrucled  this  first  coil,  he  had, 
however,  not  Icamod  how  to  combat  the  iroublc- 
Konie  "  extra-current "  due  to  the  induction  between 
the  convolutions  ihemsetves.  He  migfit  probably 
have  done  so  in  time  ;  but  it  is  only  fair  to  admit 
that  without  the  ''condenser,"  invented  by  M. 
Fizeau,  the  startling  results  attained  would  have 
remaiueil  impossible.  The  application  of  the  con- 
denser to  RuhmkorfTs  coils  wonderfully  enhanced 
ihcir  cfTecl.  We  must  not  fnrgct  to  mention,  how- 
ever, that  one  of  the  proximate  causes  of  the  suc- 
eees  of  these  coils  was  the  scrupulous  attention  pnid 
to  thoir  insulation. 

Numerous  modifications  and  improvemcnls  were 
afterwanls  made,  not  only  by  Ruumkorff,  but  also 
bv  the  F.nclish  makers,  Mr.  Hcardcr,  Mr.  Ucntley, 
sir.  I.add.  Sir.  .\pps,  and  others  ;  but  the  succewiivc 
advances  made  of  late  years  have  been  rather  in 
growlh  of  dimensions  than  in  any  other  respect, 
culminating,  for  the  lime  being,  in  the  renowned 
induclorium  constructed  hy  Mr.  Apps  for  Mr.  W. 
Spottisi\-ocde,  F.R.S.,  with  its  secondary  wire  of  380 
miles  length,  and  its  4]  in.  spark. 

With  regard  10  the  ctii^n^  question,  (he  question 
of  what  the  general  public  will  piobably  call  the 
"practical  value"  of  toe  induction  coil,  w'c  feel  that 


it  would  be  ungTatefut  to  take  the  discusuon  out  of 
the  hands  of  trie  great  breakfast-table  organ  TAe  _ 
Timts.  which  is  now  periodically  scientific.     Apart  ■ 
from  the  \-ariou8  appliance*  of  medical  clectrid^r,  ■ 
and   the    itinerant   "dockers"  of  tbc  race-course 
and  country  fair,  numerous  practical  appUcations  of 
the    induction    coil     will    suggest    themselves    to 
electricians,   one  of  the    most    recent    being    the 
divisibility  of  the  electric  light.  ^ 

Foremost  among  the  numbers  who  flocked  to  Ttsitf 
and  congratulate  RuhmkorlT,  was  the  laic  lover  and 
munificent  patron  of  science,  Mr.  J.  P.  Gassiot. 
F.R.S.,,  who,  as  is  well  known,  had  a  decided 
penchant  towards  this  branch  of  physics,  and  to 
whom  (he  world  is  Largely  indebted  for  the  per- 
fection of  iho  induction  coil,  and  its  employment 
in  the  examination  of  "  straliBed "  Hiscnargo  to 
rariouB  gases,  another  of  the  "practical"  uses  of  the 
coil. 

At  the  Exhibition  of  1855,  RuhmkorfCgained  a 
first  class  medal  and  the  decoration  of  ihc  Legion 
d'honncur.  In  1856,  and  the  foursuccccdiitg  years, 
the  Academic  des  Sciences  awarded  him  the  annual 
Tr^mont  prize  of  i.ooo  franca.  In  1858,  and  again 
in  J864.  he  obtained  the  firat  pritc  of  50,000  fiancs 
for  applications  of  electricity.  He  was  a  member 
of  the  Physical  Society  of  France,  and  a  contributor 
to  Lis  Mitndfs,  and  various  other  scientific  papers. 

At  the  adv-anced  age  of  eeveniy-MX  (assuminc 
his  birth  to  have  been  in  1801)'  M.  Kuhmkoru' 
pnssed  away,  Komcwhat  suddenly,  on  the  20th  of 
December.  In  an  address  delivered  at  the  grave, 
M.  Jnmin  referred  to  him  as  a  man  whose  life  had 
been  spent  in  the  pursuit  of  science,  and  wboM 
earnings  had  been  dcvotul  to  research  and  to  woricB 
of  benevolence- 
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We  bare  now  to  consider  huw  we  can  catch  up,  as 
it  were,  these  sounds,  and  convey  litem  into  some- 
thing else.  It  is  said  that  Lablache  could  soimd  a 
note  so  deep  and  loud  that  he  could  crack  a  tumbler. 
Whenever  anyone  sings  in  a  room,  something  can  bo 
always  beard  to  rattle.  If  you  open  the  piano,  and 
sound  the  vowels  on  the  middle  notes,  you  will 
hear  ihe  nianu  repeat  them.  Hence,  we  learn  thai 
the  air  vibrations  can  he  imparted  to  other  grosser 
mailer  in  their  path.  I  hold  before  my  mouth  this 
disc  Dfparchmcnt — asmaildnira-hcad.  It  responds 
to  the  tones  of  my  voice.  I  can  make  this  cvideut 
Loyou.  It  issoconstructedthat  itmakesandbrcaks  ■ 
an  cleclric  current  every  time  it  vibrates,  'lliis  \ 
electric  current  operates  as  an  clectro-magncl-  Tlic 
electro-magnet  actuate*  an  armature.  If  the  motions 
uf  this  armature  arc  of  tho  same  numberas  ihedisc,  M 
wc  shall  have  ttio  note  repeated.  There  you  are.  I 
Every  note  I  direct  upon  the  disc  is  repeated  bj-  the 
magnet.  But  I  cannot  van,-  this  note.  Whetner  1 
shout  or  whether  I  hum  ;  whether  1  sound  the  note 
upon  an  instrument  or  upon  a  tuiiing>fork,  the  note 

*  Knwl  bcfen  the  R«v»l  UuuU  Service  luliUiUMa  IHc  (Ub 
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given  out  by  the  magnet  is  the  same.      It  \'arics 
only  in  pitch,  and  not  m  loudness  or  in  clang-tint. 

Now  I  must  make  a  temporary  diversion  into  ihc 
realms  of  electricity. 

There  are  many  ways  of  producing  electricity. 
We  have  just  used  a  battery  where  the  electricity 
was  produced  by  chemical  decomposition  or  com- 
bustion  of   zinc,  just   as   heat  is   produced  by  the 
chemical  decomposition  or  combustion  of  coal.  We 
can  produce  it  by  friction  or  by  heat,  but  one  very 
comoioa  mode  is  to  produce  it  by  the  motion  of  a 
coil  of  wire  in  the  neighbourhood  of  a  permanent 
magnet,  or  vice  versa,  by  the  motion  of  a  magnet 
near  a  coil  of  wire.    This  is  how  an  ordinary  shoclc- 
ing  coil  is  made.     Here  is  a  large  permanent  magnet 
and   here  is  a  coil  of  wire.     I  suddenly  move  that 
coil  of  wire,  a  current  is  produced,  and  I  have  rung 
a  bell.     But  even  if  the  magnet  be  fixed  and  the 
coil  be  fixed,  any  variation  m  the  strength  of  the 
magnetism  about  that  coil  will  produce  a  current  of 
electricity   in   that  coil.     Thus   if  in   front  of  that 
magnet  which  has  a  coil  fixed  on  its  pole,  1  move 
this  mass  of  iron,  a  current  will  be  produced  inthat 
coil.    And  for  every  motion  of  that  piece  of  iron  I 
can  produce  a  current  of  electricity.     But  more  than 
that,  the  current  will  rise  and  foil  in  intensity  exactly 
as  the  iron  moves.    Hence  the  currents  of  electricity 
produced  in  that  coil  will  vary  exactly  as  the  motion 
of  that  mass  of  iron.    Now  suppose  that  mass  of 
iron  to  be  a  thin  disc  like  our  parchment  drum-head, 
but  of  iron  ;  and  I  speak  to  that  disc.    We  know 
that  that  disc  will  respond  to  my  voice.     Whatever 
words  I  sound,  however  I  vary  them  in  pitch  and 
loudness  and quality,thatdisc will vibratein  number, 
amplitude  and  form,  exactly  responsive,  and  currents 
of  electricity  will  be  produced  in  that  coil  which 
will   vary  exactly  in  number,  strength,   and  form, 
with  the  words  I  utter.    Let  this  coil  be  connected 
with  an  exactly  similar  coil  at  some  distance  off,  and 
let  the  currents  in  the  first  coil  circulate  through 
the  second,  then  if  the  second  coil  surround  a  mass 
of  soft  iron,  these  currents  will  induce  magnetism 
in  the  soft  iron,  and  the  strength  of  this  magnetism 
will  vary   exactly  with  the  currents  producing  it. 
If  in  front  of  this  iron  coil  we  plant  an  iron  disc 
exactly  like  the  first  one,  then  every  lime  the  iron 
coil  is  magnetised  it  will  attract  the  iron  disc,  and  will 
cause  it  to  move.    Now  the  motions  of  this  disc  will 
Taiy  exactly  with  the  variation  of  the  magnetism  of 
the  coil,    1  he  magnetism  of  the  coil  will  vary  exactly 
with  the  strength  of  the  currents  which  will  vary 
exactly  with  the  motions  of  the  first  disc,  and  hence 
the  motions  of  the  second  disc  will  vary  exactly  with 
those  of  the  first.     In  fact,  they  will  be  an  exact 
reproduction  of  the  first.    Hence  with  whatever  note 
thefirstdisc  vibrates,  however  much  it  varies  in  pitch 
and  loudness  and  qualitj',  the  second  disc  reproduces 
those  vibrations  exactly.    Those  vibrations  are  im- 
parted to  the  air  and  thus  we  have  sounds  reproduced 
with  all  thedeUcate  variation  of  the  human  voice.  The 
sound  of  the  human  voice  is  transmitted  into  electric 
currents,  and  these  currents  again  produce  sonorous 
vibrations  whicb  exactly  reproduce  the  human  voice. 
Indeed,  there  is  no  sound  which  the  human  lips  can 
produce  or  the  human  ear  can  detect,  which  cannot 
be  reproduced  on  the  telephone,  and  where  it  not 
for  practical   difficulties,   sounds   that   "  mellow  to 
sadness  now  madden  to  crime,"  could  be  as  easily 
transmitted  from  the  cast  to  the  west  as  from  this 


hall  to  the  room  above.  In  fact,  to  ""waft  a  sign 
from  Indus  to  the  Pole,"  is  removed  from  the  poefa 
dreamland,  and  has  become  as  much  a  matter  of 
fact  as  "extracting  sunbeams  from  cucumbers." 

But  not  yet — the  vapourings  of  imaginative  ne^vs- 
paper  correspondents  are  not  yet  practical.  The 
articulating  telephone  itself  is  an  extremely  delicate 
apparatus.  It  is  subject  to  interference  by  every 
waif  and  stray  current  that  wanders  into  a  telegraph 
wire,  and  their  name  is  legion.  Atmospheric  elec- 
tricity, earth  currents  and  the  influence  of  neigh- 
bouring wires  will  generate  these  troublesome 
wanderers  and  interfere  with  its  action.  So  that  on 
existing  lines  of  telegraph,  except  for  short  distances, 
it  has  not  yet  been  found  useful  or  even  practical, 
but  on  short  independent  isolated  lines  like  those 
used  for  field  telegraphs,  it  is  a  thorough  practical 
instrument,  and  well  deserving  the  fullest  trial  that 
actual  service  can  give  it. 

It  works  to  perfection  in  mines.  There  it  is  not 
only  free  from  all  extraneous  troubles,  but  the  silence 
of  the  grave  facilitates  the  operation  of  its  "  still  small 
voice."  It  is  not  even  necessary  in  such  places  to 
put  it  to  the  car.  Wherever,  however,  extraneous 
sounds  intervene,  not  only  is  it  necessary  to  put  it 
close  to  the  ear,  but  to  effectively  shut  out  all  dis- 
turbing elements,  two  telephones  are  used,  one  to 
each  car.  A  bi-aural  stethoscope  applied  to  it  is 
also  found  an  useful  adjunct.  By  its  means  reading 
is  very  simple.  How  far  it  could  be  heard  amidst  the 
roar  of  artillery  and  the  din  of  battle,  remains  to  be 
tried. 

What  it  does  is  this :  it  transmits  to  a  distance  far 
beyond  the  reach  of  the  ear,  or  of  the  eye,  the 
words  of  command,  the. tones  of  voice,  the  distinct 
and  unmistakable  articulation  of  the  general  as 
well  as  of  the  private.  Such  an  apparatus  must  be 
valuable  for  iniiitary  purposes. 

How  far  it  can  be  utilised  for  naval  purposes  re- 
mains to  be  seen.  Wherever  a  wire  can  extend 
there  can  the  voice  be  sent.  In  communicating 
between  the  bridge  and  the  wheel,  between  the 
turret  and  the  engine-room,  between  the  look-out 
and  the  officer  of  the  watch,  it  ought  to  be  useful. 
For  diving  operations  it  is  invaluable.  In  torpedo 
operations  and  range-finding  it  may  prove  useful. 

But  at  present  it  is  a  mere  child.  It  has  startled 
us  all  by  its  novelty,  its  beauty,  and  its  simplicity. 
Time  alone  is  required  to  establish  its  utility.  Pro- 
bably no  instrument  that  lias  ever  been  devised  has 
created  more  sensation,  or  has  attracted  so  much 
attention,  and  I  feel  highly  honoured  in  having  been 
allowed  to  bring  before  such  a  distinguished  audience 
the  incomparable  invention  of  Alexander  Graham 
Bell. 


THE  SIBERIAN  TELEGRAPH  LINES. 


The  NorlA  Cliiaa  Herald  hears  of  the  arrival  from 
Japan  of  three  Danish  gentlemen.  Captain  W.  de 
Hedemann,  Mr.  Nielsen,  telegraph  engineer,  and 
Mr.  PaIck,  inspector  of  telegraphs,  who  have  made 
the  voyage  overland  from  St.  Petersburg  to 
Wladivostock.  They  formed  part  of  a  mixed  com- 
mission, sent  out  by  the  Russian  Government  in 
conjunction  with  the  Great  Northern  Telegraph 
Company,    to  inspect.   lb.OTQ^^^'j  &a  \mA  X-m.^^ 
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through  Siberia,  and  they  were  accompanied  by 
three  high  functionaries  of  the  Russian  Telegraph 
Department.  To  give  an  idea  of  the  immense  task 
just  accomplished,  it  is  interesting  to  state  that  the 
commissioners  set  out  on  Januar>'  30,  1877,  from  St. 
Petersburg,  and  arrived  at  Wladivostock  on  Septem- 
ber 17,  having  travelled  9815  Russian  versts  ;  and  a 
100  Russian  versCii  being  equal  to  66  3-ioths  English 
statute  miles  of  1760  yards,  the  distance  from  St. 
Petersburg  to  Wladivostock  is  as  near  as  possible 
6707  miles.  Owing  to  heavy  inundations  the  com- 
missioners encountered  great  difKculties  on  the 
voyage  between  Khabaroflca  and  Wladivostock,  and 
hsd  sometimes  to  travel  by  boats  and  sometimes  on 
foot,  the  roads  being  impassable  on  horseback. 
When  the  latwurs  of  the  commissioners  are  reported 
at  head-quarters,  and  the  proposed  ameliorations 
can  be  carried  out,  it  is  ex[wcted  the  lines  through 
Siberia  will  be  put  in  a  thoroughly  efficient  state, 
and  the  usual  interruptions  in  spring  and  autumn 
avoided. 


AN 


IMPROVED    INKER  FOR  MORSE 
APPARATUS. 

Since  the  invention  of  the  inking  disc  by  Mr.  Thos. 
John,  in  1856,  various  arrangements  have  been  de- 
vised for  furnishing  the  marker  of  Morse  apparatus 

.Vectioriy   AH 


with  the  ink  necessary  for  the  impression  of  signals. 
In  the  system  adopted  by  the  Austrian  engineer, 
and  io  the  more  recent  one  of  Messrs.  Siemens  and 
Halske,  the  disc  has  a  double  movement  of  oscilla- 
tion and  rotation  in  a  reservoir  tilled  with  'ink  ;  but 
the  arrangement  most  generally  in  use  since  1857  is 
that  of  Messrs.  Baudom  and  Digney,  in  which  the 


marking  disc  is  rubbed  tangentially  by  a  roller  soaked 
with  an  oily  ink       ••••**'      • 

The  practical  value  of  any  inking  method  is  gauged 
by  the  neatness  of  the  impressed  signals,  the  length 
of  the  interval  between  two  successive  renewals  of 
the  ink,  and  the  amount  of  care  required  to  keep  the 
apparatus  in  good  working  order ;  on  these  depends 
the  speed  at  which  messages  can  be  taken  off. 

In  this  respect  the  pad  (tampon)  presents  faults 
which  the  Klessrs.  Digney  have  sought  to  oln'iate 
by  giving  it  a  to-and-fro  movement,  and  in  com- 
pelhng  it  to  rotate  under  the  action  of  light  supple- 
mentary parts. 

More  recently  the  same  inventors  have  improved 
the  absorption  of  the  pad  by  placing  above  the  ink- 
ing-disc  an  oscillating  reservoir,  capped  with  a 
compresser,  and  held  below  by  a  throat-piece  or 
to^s. 

This  arrangement  has  just  been  modified  by 
M.  Uevos,  mechanician  to  the  Belgian  telegraphs. 
•         ••••■•« 

The  inker  of  M.  Devos  is  composed  of  three 
parts  : — A  reservoir  R,  a  conduit  which  can  be 
opened  and  closed  by  the  stop-cock  r,  and  a  tank  c, 
the  bottom  of  which  is  pierced  with  an  opening,  and 
in  which  is  placed  some  bibulous  material,  wool, 
sponge,  or  cotton  preferably,  to  perform  the  office  of 
the  ordinary-  roller. 

This  inker  is  adjusted  over  the  inking-disc  in  a 
collar  D,  which  can  be  tightened  by  the  screw  v,  and 
is  supported  by  an  angle-piece  h.^ed  to  the  case  of  the 
Morse  instrument. 

The  ink  from  the  reservoir  is  only  admitted  to  the 
tank  while  the  paper  is  travelling  ;  the  same  motion 
which  releases  the  clockwork  opens  the  stopcock  r, 
while  the  stoppage  of  the  fly  closes  it. 

To  this  end,  the  rod  /  rests  in  a  notch  in  the  slide 
G,  movable  vertically,  and  provided  with  a  knob  b. 
From  G  there  is  a  bent  lever  t,  which,  when  the 
clockwork  is  closed,  is  caught  by  the  fly.  On  raising 
the  knob  b,  the  train  is  released  and  the  stopcock  r 
is  opened,  and  vice  versd.  When  the  supply  of  ink 
becomes  deficient,  it  is  only  necessary  to  press  the 
dome-shaped  spring  at  the  head  of  the  reser%'oir  R. 
This  spring  can  be  caused  to  resume  its  shape  by 
placing  in  the  upper  part  of  the  ink  bottle  a  ring  or 
l>erforated  plate  to  limit  the  depression. 

Morse  instruments,  fitted  with  M.  Devos'  inker, 
have  been  in  use  for  four  months  at  some  of  the 
principal  Belgian  Telegraph  Offices.  The  staff  are 
unanimous  in  their  opinion  of  the  superiority  of 
this  arrangement  over  the  ink-roller.  On  an 
average,  one  charge  of  ink  is  sufficient  for  the  re- 
ception of  1600  messages,  including  acknowledg- 
ments and  repetitions. — younial  Telegraphique. 


^tfauto. 


TraiU  liUnunUiire  He  la  Pile  Ekciriqiu.  Par 
Alfred  Ni.vUdet.  Paris  :  Baudry,  15,  Rue  des 
Saints  Peres, 

M.  Alfred  Niaudbt,  better  known  in  England 
as  Xiaudet-Breguet,  has  written  a  useful  and 
valuable  book  on  the  battery,  which,  hke  all  French 
books,  is  admirably  put  together  and  splendidly 
illustrated.      There  is  an  absence  in  telegraphic 
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literature  of  a  work  specially  devoted  to  the 
methodical  study  of  batteries  in  general,  and  their 
coasideration  in  text-boolcs  and  manuals  of  electricity 
and  telegraphy  has  led  to  their  description  being 
curtailed  and  the  number  described  being  restricted. 
M.  Xiaudet  has  endeavoured  to  fill  this  blank  by 
describing  nearly  every  known  form  of  galvanic 
batterj'.  Commencing  first  with  single  fluid 
elements,  he  then  proceeds  to  double  fluid  elements, 
and  finally  considers  those  which  can  scarcely  bo 

Souped  m  either  of  these  two  marked  divisions. 
e  carefully  defines  all  the  temis  used,  and  enlarges 
considerably  on  that  phenomenon  called  "  polarisa- 
tion," the  source  of  so  much  trouble  in  current 
effects.  He  completes  the  work  by  giving  a  series 
of  very  valuable  tables — which  will  he  found  very 
useful  to  telegraph  engineers — showing  the  resis- 
tances of  the  solids  and  liquids  which  are  used  in 
the  construction  of  batteries,  and  the  electromotive 
forces  of  a  great  number  of  combinations,  according 
to  the  observations  of  several  physicists.  He  care- 
fully eschews  theoiT.  confining  himself  to  facts,  and 
contenting  himself  with  the  simple  chemical  re- 
actions that  occur  in  each  element.  It  is  a  book 
intended  for  the  non-scientilic  and  non-mathematical, 
and  one  which  any  intelligent  workman  or  student 
can  read  with  pleasure  and  advantage. 

The  work  is  confined  to  acombination  of  what  we 
call  "galvanic"  batteries,  or  what  he  calls  "piles 
hydro-ilectriques";  thermo-electric  piles,  and  other 
machines  for  the  production  of  currents,  are  not  dealt 
with.  It  is  curious  that  Galvani's  name,  instead  of 
Volta's,  should  have  become  associated  with  this  form 
of  instrument,  for  Volta  was  certainly  its  originator  ; 
nevertheless,  we  do  speak  of  a  Voltaic  cell.  There 
is  no  accounting  for  scientific  conventions.  There 
is,  however,  a  chapter  on  drj-  piles,  gas  batteries, 
and  secondary  batteries,  the  last  being  e.^trcmc1y 
full  and  interesting. 

We  should  have  liked  to  have  seen  every  battery 
treated  in  the  same  way,  its  chemical  reactions 
^ven  in  proper  formulte,  its  electro-motive  force 
indicated,  either  in  volts  or  with  reference  to  some 
standard,  and  its  internal  resistance  given  in  ohms. 
A  table  containing  this  information  would  be  most 
ii-aluable.  Perhaps  in  a  new  edition  M.  Niaudet  will 
supply  this  deficiency. 

He  concludes  with  a  description  of  a  new  battery, 
recently  experimented  upon  by  M.  Jablochkoff,  in 
which  currents  are  obtained  directly  from  the  com- 
bustion of  carbon.  The  liquid  of  this  clement  is 
nitrate  of  potash  or  of  soda,  one  plate  is  carbon  the 
other  platinum  or  lead.  The  carbon  combines  with 
the  oxygen  of  the  nitrate,  producing  torrents  of 
carbonic  acid  gas,  the  lead  remains  unattacked.  The 
nitrate  is  melted  at  first,  but  when  once  the  action 
commences,  it  remains^elted  from  the  great  heat 
generated.  This  battery  has  not  yet  assumed  a 
practical  form,  but  it  is  the  first  glimpse  of  a  wide 
field  of  research.  If  the  combustion  of  coal  can 
be  directly  converted  into  electricity,  electro- 
magnetic engines  will  become  economical  and  useful. 


We  hope  to  issue  with  the  number  of  the  ist  prox., 
a  permanent  photograph  of  Dr.  Siemens,  which  has 
been  specially  taken  for  th-s  journal. 


^r0«tirings  of  Somties. 


SOCIETY  OF  TELEGRAPH  ENGINEERS. 

Ar  the  meeting  of  this  Society,  held  at  Great  George 
Street,  on  the  12th  utt.,  Professor  Abel,  C.B.,  F.R.S., 
in  the  chair,  a  paper  was  read  by  Mr.  A.  J.  S.  Adams, 
of  the  Postal  Telegraph  Service  on  "  Earth  currents  on 
land  lines,"  in  which  the  author  gave  the  results  of 
several  years'  observations. 

The  subject  is  one  of  considerable  experimental 
difficulty  and  trouble,  owing  to  the  contradictory  nature 
of  the  results  often  obtained  ;  these  conflicting  results 
being  usually  referable  to  defective  Insulation  on  th« 
line,  which  permits  leakage  from  wire  to  wire  and  abo 
from  earth  to  wire  at  various  points.  From  this  cause 
it  sometimes  happens  that  a  wire  which  gives  a  positive 
current  wKen  the  distant  end  is  to  earth,  gives  a  nega- 
tive when  disconnected. 

Generally  speaking,  earth  currents  are  weak,  and 
vary  slightly  Dut  continually  in  strength,  but  are  often 
constant  for  hours  in  direction.  Occasionally,  how- 
ever, they  are  very  irregular  and  unsteady  ;  and  in  rare 
occasions,  exceptionally  powerful  currents  are  met  withi 
These  have  been  very  few  of  late  years. 

It  is  found  that  earth  currents  of  some  sort  and 
strength  are  always  present  in  all  lines  and  in  all 
weathers,  very  short  lines  only  excepted.     It  has  been 
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noticed  that,  as  a  rule,  the  clearer  the  atmosphere  and 
the  less  cloudy  the  sky,  the  stronger  are  the  earth 
currents. 

If  a  line  be  perfectly  insulated  the  current  observed 
when  the  distant  end  is  to  earth  disappears  when  that 
end  is  disconnected.  In  practice,  of  course,  this  rarely 
happens,  and  the  only  effect  of  disconnecting  is  to 
augment  or  diminish  the  normal  current,  such  *change 
being  in  fact  the  resultant  effect  of  polarisation  at  the 
various  points  of  support.  This  local  polarisation  may 
partially  or  entirely  mask  the  normal  earth  current,  so 
that  it  sometimes  occurs  that  the  currents  received 
from  two  or  more  parallel  wires  starting  from  the  same 
place  differ  both  in  magnitude  and  in  direction. 

The  .accompanying  diagram  was  adduced  to  show 
that  the  earth  current  is  conducted  directly  by  the  wire, 
and  is  unaffected  by  the  electrical  condition  of  the 
atmosphere  oMearth  at  places  en  route.  Two  wires 
are  shown,  ext^ding  directly  from  London  to  Leeds 
and  Bristol  respectively,  and  two  others  to  the  same 
places  indirectly^  viz.,  one  to  Leeds  vid  Bristol,  the 
other  to  Bristol  vi&  DKds.  It  will  be  seen  that  although 
Leeds  and  Bristol  were^lectrified  oppositely,  relatively 
to  London,  the  currentV,  received  from  each  pair  of  ■ 
wires  from  the  same  place 'piossessed  the  same  sign. 

Much  of  Mr,  Adams'  labouH.has  heen  devoted  to  an 
attempt  to  establish  laws  of  dail^-maxima  and  minima., 
and  the  ditert\on   ol  ttve  \\ti^  «i  w^'cv'm^  TO-^-torosras. 
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intensity.  No  very  great  success  in  this  respect  is 
claimed  by  the  author  at  present,  the  subject  being  one 
of  great  complexity  and  trouble.  The  state  of  business 
usually  allows  of  observations  being  taken  only  between 
the  hours  of  midnight  and  6  a.m.  Whole  nights' 
observations  have  frequently  been  rendered  useless  by 
the  conflicting  disturbances  already  ref:;rrcd  to,  as  also 
by  abnormal  disturbances  or  slorms. 

A  large  number  of  admirable  charts,  diagrams,  and 
tables  were  exhibited,  summing  up  the  results  of 
observations  during  the  years  1873  to  1876.  These 
appeared  to  show  that  there  appears  to  be  daily 
maxima  from  10  a.m.  to  1 1  a.m.,  from  4  p.m.  to  5  p.m., 
and  from  i  a.m.  to  2  a.m.,  with  a  minimum  at  or  about 
sunrise.  They  further  show  that  the  line  of  maximum 
intensity  lies  somewhere  between  N.NE.  and  E.N£. 
on  the  one  hand,  and  S.SW.  and  W.SW.  on  the  other. 

Careful  observations  had  also  been  made  to  identify, 
if  possible,  earth-current  phenomena  with  those  of 
wind,  clouds,  tides,  dew-point,  &c.,  but  no  apparent 
connection  had  been  traced. 

A  short  discussion  followed  the  reading  of  the  paper. 

A  second  paper  by  the  same  author  was  read,  en- 
titled "  Sonorous  properties  of  electro -static  induction." 

It  had  been  found  that  on  attaching  a  circular  plate 
of  iron  to  the  bar  magnet  of  a  telephone,  and  connect- 
ing the  secondary  wire  of  an  induction  coil  to  this  plate 
and  the  vibrating  diaphragm  respectively,  thus  dis- 
carding the    helix,    that    tone-vibrations  transmitted 


filaced  in  the  circuit,  the  tones  were  reproduced  only  so 
ong  as  the  currents  passed  unfelt,  but  ceased  directly 
shocks  became  sensible. 

The  tones  emitted  by  this  "  inductophone,"  as  it  was 
termed  by  Mr.  Adams,  vrere  feeble  while  the  magnets 
were  unconnected ;  but  on  connecting  them  by  an  iron 
strap,  or  even  by  a  wire,  as  shown  in  the  &gore,  tfae 
plates  being  separated  from  the  diaphragm  only  by 
paraffined  tissue  paper,  they  were  much  intensified,  and 
could  be  heard  distinctly  at  a  distance  of  several  yards. 

Further  experiments  showed  that  similar  results  were 
obtained  when  sheets  of  tinfoil,  copper,  brass,  &c.  were 
substituted  for  the  magnetic  plates  and  diaphragm  ;  in 
fact,  the  phenomena  appeared  to  be  neither  more  nor 
less  than  effects  of  static  charge  and  discharge,  as  in 
the  Varley  telephone,  although  this  view  was  not  ulti- 
mately adopted  by  the  author. 

In  subsequent  experiments  one  end  of  a  coil  of  fine 
wire  wound  on  an  iron  core  was  connected  to  one  end 
of  the  secondary,  the  other  ends  being  respectively  left 
free  (fig.  2).  Tones  now  sent,through  the  primary  were 
audibly  reproducedfrom  the  coil. — (P  Pace's  experiment.) 

Upon  connecting  the  plates  of  the  mductophone  to 
one  end  of  the  secondary  coil,  leaving  the  diaphragm 
free,  the  tones  were  still  produced.  In  this  case  it  was 
found  necessary  always  to  connect  the  plates  to  one 
particular  end  of  the  secondary  coil.  (The  author  did 
not  state  which  end  was  necessary  relatively  to  the 
primary  current.) 


INDUCTOPHOnE.       INDUCTOR . 
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through  the  primary  were  reproduced  by  the  plate  and 
membrane.  Such  tones  considerably  intensified  by  the 
addition  of  a  second  magnet  and  plate,  as  shown  in 
fig.  I.  It  was  necessary  to  keep  the  whole  arrangement 
well  insulated ;  exposure  to  damp  for  a  few  hours  en- 
tirelv  stopped  the  reproduction  of  sound. 

The  more  nearly  the  magnetic  plates  were  approached 
to  the  diaphragm,  the  louder  the  sounds,  so  long  at 
least  as  the  insulation  remained  perfect. 

It  was  observed  that  when  the  human  body  was 
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Fig.  2. 


Batteries  of  from  So  to  500  Daniell's  cells  were  con- 
nected to  the  plates  and  diaphragm,  through  a  Wheat, 
stone  transmitter,  and  the  tones  emitted  at  the  trans- 
mitter were  reproduced  by  the  inductophone ;  hut  they 
were  in  all  cases  feebler  than  with  the  intervention  of 
an  inducrion  coil  and  one  bichromate  cell. 

A  brief  discussion,  in  which  Mr.  J.  Laister  and  Mr. 
W.  H,  Preecc  took  part,  followed  the  reading  of  this 
paper ;  and  a  cordial  vote  of  thanks  was  accorded  to 
Mr.  Adams  for  his  interesting  communications. 


iotes. 


A  SHALL  work  on  the  "  Telephone,"  by  Professor  A.  E. 
Dolhear,  of  Tufts  College,  Mass.,  has  appeared  in 
America.  The  author  asserts  himself  to  be  the  in. 
ventor  of  the  speaking  telephone  in  which  magneto- 
electric  currents  are  utilised  for  the  transmission  of 
speech  and  other  kinds  of  sounds.  Some  months  ago 
an  assertion  of  the  same  kind  was  made  by  Mr.  John 
Cammack,  an  Englishman^  and  drawings  were  furnished 
of  a  telephone  designed  by  him  in  1865,  and  which 
"  want  of  means  "  had  prevented  him  from  working 
out.     Mr,  Cammack's  drawings  showed  his  telephone 


to  be  similar  to  Bell's  in  form  and  identical  in  prin- 
ciple. None  of  these  prior-invention  statements  are 
satisfactorily  supported. 

A  Telephone  Call. — Mr.  W.  C,  ROntgen,  writing 
in  Nature,  describes  an  ingenious  method  of  obviating 
the  use  of  a  call-bell  and  battery  for  the  purpose  of 
attracting  the  attention  of  the  person  with  whom  it  is 
desired  to  speak  by  telephone.  The  principle  of  the 
novel  call  consists  in  transmitting  the  sound  of  a  tuning- 
fork  by  the  telephone  and  making  it  set  another  tuning- 
fork,  in  unison  with  the  first,  into  audible  vibration  at 
the  distant  end  of  the  line.  In  order  to  carry  out  this 
principle  a  coil  i«  fitted  to  e.ich  pole  of  thi?  telephone 
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magnet,  and  these  coils  are  both  connected  in  circuit 
with  the  line.  One  is  for  the  voice,  the  other  is  for  the 
call-foil.  The  arrangement  at  both  ends  of  the  line  is 
similar,  and  the  two  forks  are  in  unison.  When  the 
sender  draws  a  fiddle  bow  over  his  fork  the  note  given 
out  is  transmitted  by  telephone  lo  the  receiving  end  of 
the  line,  where  it  is  taken  up  by  the  call-fork,  which 
yields  an  audible  note.  Mr.  Rfintgen  tried  the  arrange, 
ment  in  a  hall  with  one  hundred  people  present,  and  all 
could  hear  the  fork  sounds.  A  KOnig  Ut^  fork  giving 
12,000  double  vibrations  per  second  was  heard,  thus 
showing  that  reciprocal  variations  of  magnetic  force 
can  occur  even  when  the  forces  producing  them  vary 
24,000  times  a  second. 

On  Friday,  February  ist,  the  evening  discourse  at 
the  Royal  Institution  will  be  delivered  by  Mr.  W.  H. 
Preece  on  the  "  Telephone." 

The  aid  of  the  telephone  is  being  secured  in  Jersey 
City  in  connection  with  the  Courts.  A  telegraph  wire 
is  being  laid  from  the  Hudson  County  Court  House  to 
the  telegraph  ofitce  in  Montgomery  Street,  and  a  tele- 
phone will  be  attached  to  each  end,  whereby  lawyers 
can  communicate  with  each  other  rapidly  between  their 
offices  and  the  Court-house. — The  Operator  (America). 

Telephones  are  rented  in  the  United  States  by  the 
Telephone  Company  at  50  dols.  a  year  for  a  set  of  four, 
two  at  each  end  of  the  line.  If  the  line  has  to  be  put 
up,  an  extra  cbarge  is  made,  depending  on  the  length 
of  the  line. 

Tie  inost  notable  of  recent  trials  of  the  telephone  is 
that  on  the  Dublin  to  Holyhead  Cable,  a  distance  of 
sixty-seven  miles.  Speaking  could  be  carried  on  with 
Teiy  little  diminution  of  distinctness. 

The  Bureau  Internationale  has  published  a  second 
edition  of  its  map  of  telegraph  lines.  The  area  com- 
prised in  it  extends  from  the  Equator  to  the  sixtieth 
parallel  of  north  latitude,  and  from  longitude  20°  west 
to  lonptude  90^  east  from  Greenwich.  The  principal 
map,  which  is  in  the  form  of  a  planisphere  showing  the 
main  lines  of  telegraph  in  the  world,  is  supplemented 
by  smaller  plates,  giving  on  a  larger  scale  some  systems 
too  complicated  to  be  clearly  shown  upon  it.  The  price 
of  this  secood  edition  is  only  2*50  francs. 

The  Western  Union  Telegraph  Company  of  the 
United  States  has  concluded  %  lease  of  the  telegraph 
Enes  owned  and  operated  by  the  Central  Pacific  Rail. 
load  Company,  west  of  Salt  Lake  and  throughout 
California,  tor  a  term  of  five  years  and  thereafter  until 
one  year's  notice  by  either  party  shall  have  been  given 
for  its  termination.  This  agreement  consolidates  all 
the  telegraph  interests  on  the  Pacific  Coast  under  one 
management. 

Fast  Teliqraphinq, — President  Hayes' message  to 
Congress  on    December   ^rd   last    contained    13.000 


words,  and  was  sent  from  Washington  to  New  York 
over  ten  wires  in  forty.four  minutes.  The  message 
was  copied  on  manifold  paper,  each  receiving  clerk,  of 
which  there  were  ten,  taking  eight  copies. 

Messrs.  Gerrit  Smith  and  G.  A.  Hamilton,  the 
American  electricians  who  recently  introduced  the  quad. 
ruplex  system  into  the  English  postal  telegraph  service, 
have  returned  safely  to  New  York.  They  express 
themselves  very  much  gratified,  not  only  at  the  success 
of  their  mission  to  this  country,  but  also  at  the  cordial 
reception  given  and  the  kindness  shown  to  them  here; 
and  they  attribute  not  a  little  of  their  success  in  in- 
troducing quadruplcx,  to  the  intelligence  and  skill  of 
the  clerks  who  manipulated  the  Instruments.  Messrs. 
Smith  and  Hamilton  appear  to  be  favourites  with  their 
friends,  for  a  special  excursion  was  got  up  in  their 
honour  to  welcome  them  home. 

The  Cologne  Gaaette  denies  that  there  is  any 
telephone  in  use  on  the  line  between  Prince  Bismarck's 
house  at  Varzin  and  |the  Chancellor's  office  at  Berlin. 
The  distance  is  stated  to  be  363  kilometres,  and  this 
the  Gaaette  says  is  too  great  for  such  a  purpose ;  but 
363  kilometres  are  only  about  335  miles,  and  we  know 
that  the  telephone  has  been  used  over  a  line  250  miles 
long. 

In  Keelmay's  electric  log  an  electric  circuit  is 
applied  to  the  ordinary  patent  log,  so  that  a  revolution 
of  the  waves  will,  by  a  make  and  break  arrangement, 
actuate  an  indicator  in  the  captain's  cabin.  The  num- 
ber of  knots  run  can  be  read  off  the  indicator,  and 
hauling  in  of  the  log  itself  is  not  required.  A  similar 
arrangement,  we  believe,  was  invented  some  years  ago 
by  Dr.  Siemens. 

Chemical  Effects  of  the  Electric  Discharge 
IN  Gases. — M.  Berthollct  finds  that  both  the  positive 
and  negative  discharge  in  oxygen  form  ozone,  more 
being  formed,  as  a  rule,  at  the  positive  electrode.  In  a 
mixture  of  nitrogen  and  hydrogen,  whether  moist  or 
dry,  the  discharge  from  a  Holtz  machine  did  not  pro- 
duce the  slightest  trace  of  nitrogen  compounds  ;  traces 
were,  however,  observed  with  dischai^es  from  a  Ruhm- 
korff  coil,  but  only  at  the  highest  available  tensions. 
When  the  vapour  of  organic  compounds  was  enclosed 
along  with  nitrogen  in  tubes  containing  a  metal  elec> 
trode  electrified  by  a  Holtz  machine,  acetylme  was  pro- 
duced in  notable  quantities.  The  absorption  of  nitrogen 
by  organic  compounds  is  effected  equally  well  by  both 
positive  and  negative  discharges,  and  at  low  as  well  as 
high  tensions,  although  more  time  is  required  for  the 
process  with  low  than  with  high  tensions.  With  these 
nitrogen  compounds  no  traces  of  ammonia,  nitric^  or 
nitrous  acids,  or  hydrocyanic  add,  appear  to  be  formed. 
M.  BerthoUet  has  also  produced  absorption  of  nitrogen 
by  organic  compounds  with  the  current  from  an 
ordinary  voltaic  battery. 
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A  CONSTANT  single  fluid  batteiy  in  which  the  plates 
«re  kept  free  from  liberated  gas  by  being  revolved  on  a 
shaft,  has  been  patented  in  America  by  Mr,  C.  A. 
Hussy, 

In  a  recent  paper  to  the  Royal  Asiatic  Society  of 
Bengal,  Mr.  R.  S.  Brough  remarked  that  the  strongest 
current  which  at  any  moment  works  the  Bell  telephone 
does  not  exceed  nnnrjaimg  of  the  centimetre  gnunme 
second  unit  current.  The  current  with  which  Indian 
relays  are  worked  it  400,000  times  that  strength. 

Elbctric  Ekgraving  on  Glass, — A  short  time 
ago,  M,  Gaston  Plants,  in  causing  a  powerful  electric 
current  to  enter  a  voltaraeter  by  means  of  a  platinum 
electrode  in  a  glass  tube,  observed  that  the  glass  was 
deeply  corroded  by  the  discharge.  Following  up  this 
discovery,  M.  Ptante  has  now  communicated  to  the 
French  Academy  of  Sciences  a  process  of  engraving  on 
glass  and  crystal  by  means  of  electricity.  The  process 
consists  in  covering  the  plate  to  be  engraved  with  a 
concentrated  solution  of  nitrate  of  potash,  put  in 
connection  with  one  of  the  poles  of  the  battery,  and  in 
tracing  out  the  design  with  a  fine  platinum  point  con> 
nected  to  the  other  pole.  The  results  are  said  to  be 
of  marvellous  delicacy.  The  battery  employed  by 
M.  Plants  was  composed  of  fifty  or  sixty  secondary 
elements.  Round  articles  can  be  engraved  by  adding 
gum  to  the  solution  to  make  it  adhere. 

TiLEORAPKING         WITHOUT         WlRES,  —  ProfeSSOr 

Loomis,  the  distinguished  American  astronomer,  has 
recently  succeeded  in  telegraphing  by  means  of  aerial 
electric  currents  without  the  use  of  a  wire  to  complete 
the  circuit.  The  experiments  were  made  between  two 
lofty  peaks,  ten  miles  apart,  in  the  mountains  of  West 
Virginia.  He  flew  two  kites,  one  on  each  peak,  by 
means  of  copper  wire  instead  of  the  ordinary  pack- 
thread, and  signals  were  transmitted  between  the  kites 
by  making  and  breaking  the  earth  connection.  Con- 
tinuous aerial  currents  were  observed,  except  when  the 
weather  was  violently  broken.  It  is  said  that  a  scheme 
is  mooted  by  Prof.  Loomis  for  testing  this  method  of 
telegraphing  between  the  Alps  and  the  Rocky  Moun- 
tains !  We  dare  not  speculate  on  the  results  of  such  a 
feat  should  it  be  possible  to  achieve  it, 

Lehasson's  Lightning  Guard,  described  in  the 
Journal  Telegra^ique,  vol.  ii.,  p.  601,  is,  we  observe, 
an  anticipation  of  the  concentric  grooved  cylinders 
which  form  part  of  Jamieson's  form  of  Protector.  A 
metal  barrel,  grooved  longitudinally,  is  enclosed  in  a 
hollow  metal  cylinder  grooved  cireumferent tally,  so 
that  the  two  sets  of  grooves  cross  each  other  at  right 
angles,  and  cause  the  cylinder  and  barrel  to  present  a 
series  of  points  to  each  other.  The  cylinder  is  con- 
nected to  the  line,  and  the  barrel  to  the  earth,  and 
excessive  earth  currents  on   the  line  can  discharge 


across  to  earth.  Provision  is  made  for  exhausting  the 
air  from  the  space  between  the  points,  so  as  to  produce 
a  partial  vacuum,  and  fadlitate  discharge.  In  Jamie. 
son's  protector  there  are  no  means  of  effecting  this 
rarefaction;  but  the  ordinary  platinum-wire  arresters 
are  applied  in  addition  to  the  points. 

The  Grauue  Machine  has  recently  been  tried  at 
the  Palais  de  I'lndustrie,  Paris.  A  space  of  12,000 
square  metres  in  area  was  brilliantly  illuminated  by 
two  electric  lustres,  each  of  six  lamps,  and  placed 
twenty.seven  feet  above  the  ground.  The  machines 
were  driven  by  two  steam  engines  of  35>horse  power 
each.  It  is  estimated  that  300,000  candles  would  ^ 
required  to  give  the  same  lighting  power. 

Plain  and  Galvanised  Iron  Wire. — In  reply  to 
a  communication  addressed  to  them  by  Mr.  G.  B. 
Prescott,  the  well-known  American  electrician,  a 
number  of  the  European  telegraph  administrations 
have,  without  exception,  given  the  result  of  their 
experience  as  in  favour  of  galvanised  wire  on  the  score 
of  ultimate  economy.  It  appears  from  these  reports 
that  the  duration  of  n on -galvanised  wire  for  telegraphic 
purposes  in  Europe  is  from  15  to  20  years.  Galvanised 
wire  that  has  been  in  use  some  25  years  gives  little 
sign  of  deterioration. 

Chloride  of  Silver  Cells  for  Testing  Pur- 
POSES. — We  understand  that  Dr.  Muirhead  was  the 
first  to  observe  the  remarkable  constancy  of  these  cells 
in  testing  cables.  We  have  seen  a  set  of  twen^,  which 
have  been  employed  every  day  for  the  last  three 
months,  give  a  perfectly  steady  light-spot  on  the  scale 
during  a  cable-test.  Nor  did  shaking  the  battery  in 
the  least  affect  the  spot,  which  proves  the  suitability  of 
the  cell  for  testing  at  sea.  The  batteiy  in  question  was 
composed  of  twenty  cells,  and  was  fitted  into  a  portable 
box  about  nine  inches  long  by  six  wide  and  six  deep. 
This  battery  can  be  obtained,  we  believe,  of  Messrs. 
Latimer,  Clark,  Muirhead  8c  Co,  for  the  small  sum  of 
two  shillings  per  cell. 

Telephone. — Curious  Discovery.— At  a  meeting 
of  the  Royal  Society  of  Edinburgh,  on  January  7th, 
Professor  Tait  announced,  on  behalf  of  Mr.  James 
Blyth,  M.A.,  a  very  curious  discovery  in  connection 
with  the  telephone.  Mr.  BIytH  finds  that  sounds  will 
still  be  received  by  a  telephone  in  which  the  iron  disc 
has  been  removed,  and  a  disc  of  copper,  wood,  paper, 
or  india-rubber  substituted  for  it.  The  sounds  received 
when  such  discs  are  used  are  much  feebler  than  those 
obtained  by  the  ordinary  telephone.  The  transmitting 
telephone  may  also  have  a  disc  of  non-conducting 
material  substituted  for  its  iron  plate,  but  in  this  case 
it  is  necessary  to  use  an  ordinary  telephone  at  the 
receiving  end.  No  sound  has  been  detected  when  no 
disc  whatever  is  used.  The  action  of  the  copper  disc 
is  intelligible  on  the  supposition  that  attraction  takes 
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pUce  between  the  currents  in  the  coil  and  those  which 
they  induce  in  the  disc.  Mr.  Blyth  finds  that  when  the 
magnet  is  entirely  removed  the  sound  given  by  a  copper 
disc  is  not  much  weakened — a  result  which  supports 
this  view.    The  india-rubber  discs  are  quite  soft,  and 


are  not  stretched  in  any  way,  but  simply  laid  loosely 
over  the  pole  of  the  magnet  and  then  pressed  against 
the  ear.  After  the  meeting  several  of  the  fellows  had 
an  opportunity  of  verifying  Mr.  Blyth's  extraordinary 
results. 
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4418.  "Improvtments  in  telephony  and  telephonic 
apparatus  for  transmitting  or  causing  sound  by  means 
of  the  electric  current  or  currents  for  the  purpose  of 
conveying  messages  and  and  other  useful  purposes," — 

T.   WlSSSENDOUGEH,  Nov.  25. 

4432.  "  Improvements  in  the  production  and  appli- 
cation of  electrical  currents  for  lighting  and  other 
purposes,  and  in  apparatus  employed  therefore. — I. 
Rapieff,  Nov.  24. 

4435.  "  Electrical  apparatus  for  lighting  and  other 
purposes." — S.  A.  VAaLev,  Nov.  24. 

4464.  *'  Dynan's  electrical  machines." — L.  Simon 
(communicated  by  S.  Schuchert),  Nov.  27. 

4468.  Apparatus  for  the  electrical  transmission  of 
telephonic  communications." — L,  M.  de  Bbjar  T. 
(VLawlor,  Nov,  27. 

4500.  "  Electric  piles  applicable  to  medical,  tclegra* 
pfaic  «id  other  purposes."-'G.  A.  Schoth,  Nov.  29. 


4527.  "  An  improved  medical  electrical  appliance."— 
E.  Snow,  Nov.  30, 

4557>  "  Improvements  in  the  methods  or  process  for 
lighting  gas  lamps  or  burners  by  electricity,  and  in 
apparatus  employed  therefore," — A.  VoisiN,  Dec,  i. 

4608.  "Apparatus  for  taking  up,  sending,  and  re- 
peating  voice  sounds  by  electricity  to  and  from  distant 
stations  or  places." — M.  T.  Sale,  Dec.  5. 

4685.  "  Telephones." — C.  W.  Siemens  (communi- 
cated by  E.  W.  Siemens),  Dec.  10. 

4706.  "  An  improved  voltaic  medicated  plaister."— 
W.  R.  Lake  (communicated  By  W.  D.  Potter), 
Dec.  1 1 . 

4748.  "  Magneto -electric  machines," — W.  R,  Lake 
(communicated  by  E,  Weston),  Dec.  14. 

4803.  "An  improvement  applicable  to  galvanic 
batteries." — M.  F.  Roberts,  Dec.  17. 

4824.  "  Improvements  in  insulating  telegraph  wires, 
and  in  preparing  insulated  subterraneous  and  sub- 
aqueous telegraph  cables."— B.  Hunt  (communicated 
by  D.  Brooks),  Dec.  19. 

4847.  "  Telephonic  apparatus."— C.  A.  EcEvQVj 
Dec,  20. 


34 


THE  TELEGRAPHIC  JOURNAL. 


[January  is,  1878. 


To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — During  the  summer  of  1876  I  observed  that 
the  first  signs  of  disease  in  the  potato  haulm  presented 
'themselves  after  atmospherical  electric  disturbances, 
and  surmising  that  the  germs  of  the  disease  might  be 
developed  undi^r  their  influence  I  determined  to  try  the 
experiment  of  placing  a  number  of  iron  rods  among 
the  crop  of  the  following  season  (1877). 

Accordingly  1  placed  a  number  of  galvanised  tele- 
graph wire  rods,  No.  6,  4  feet  long,  which  I  had  pointed 
before  galvanising,  I  foot  in  the  ^ound  and  3  feet 
&bove  ground,  point  upwards,  at  distances  of  10  feet, 
in  a  small  potato  field.  This  was  in  June,  1877,  and 
after  the  first  signs  of  disease  had  already  presented 
themselves  after  a  thunder-storm. 

Whilst  the  disease  made  rapid  progress  in  the  neigh- 
bouring potato  fields,  i  observed  that  the  haulms  in 
my  field,  treated  as  above  stated,  showed  no  signs  of 
progress  in  the  disease. 

When  I  had  the  potatoes  taken  up,  rather  early  on 
account  of  the  wet  season,  there  were  a  small  number 
of  diseased  potatoes  found  among  them,  and  these 
were  picked  out  and  the  crop  stored  in  a  cellar. 

The  crop  has  since  remained  perfectly  sound,  and  I 
now  enjoy  the  luxury  of  as  fine  potatoes  as  can  be 
placed  on  the  table, 

1  write  this  that  others  may  try  my  experiment  next 
season,  and  not  only  on  potatoes  but  also  among  other 
plants  which  are  subject  to  similar  mysterious  diseases, 
such  as  the  hop,  the  vine,  &c.,  &c. 

Newspapers  and   publications,    whose    more  direct 
object  is  agriculture,  may  give  more  publicity  to  the 
above  in  the  quarter  interested  in  the  matter, 
I  am,  Sir, 

Yours  obediently, 

JOSEPH  OPPENHEIMER. 

52,  Brown  Street, 

Manchester,  Jan.  gtfi,  1878. 


Col.  B.— The  address  is  157,  Great  Portland  Street, 
London,  W. 


(^tmxnl  Sritnce  €ahnxn^. 


Minutes  of  Proceedings  of  the  Institution 
OF  Civil  Engineers,  Session  1876-77.  Part  I. — 
The  first  volume  of  the  four  published  last  year  by  the 
Institution,  contains  three  of  the  papers  which  were 
read  and  discussed  at  the  meetings.  The  lighting  of 
the  Japan  coast,  which  forms  the  subject  of  the  first 
paper,  is  an  extensive  work,  as  the  coast  line  to  be 
dealt  with  is  over  1,500  !miles  in  length.  Thirty-four 
light-houses  and  two  light-ships  have  been  already 
established.  The  light-houses  were  built  of  stone, 
brick,  iron,  or  wood,  as  appeared  most  suitable.  Two 
of  the  lights  arc  flashing  lights,  three  revolving,  and 
the  rest  fixed.  Reflector  lights  were  put  up  in  the 
light-houses  first  built,  but  subsequently  the  dioptric 
apparatus  was  adopted  as  being  easier  to  keep  in  order, 
and  consuming  less  oil;  the  oil  now  used  is  mineral 
oil.    The  chief  peculiarity  in   connection  with  these 


light-houses  is,  that  injury  from  earthquakes  is  more 
to  be  apprehended  than  injury  from  storms.  To  pro- 
vide somewhat  against  the  effects  of  shocks,  Messrs. 
Dad  J.  Stevenson,  designed  an  aseismatic  joint  for  the 
table  bearing  the  lights  to  move  on,  when  the  lower 
portion  of  the  structure  might  be  disturbed.  They 
hoped  by  thus  making  a  break  in  the  continuity  of  the 
parts,  to  prevent  the  effects  of  a  shock  on  the  lower 
part  of  the  light-house  being  fully  communicated  to 
the  lights.  It  was  founifin  practice,  that  the  movable 
table  made  the  cleaning  of  the  lamps  difficult,  as  it 
rocked  under  the  weight  of  the  man  who  cleaned  them. 
The  tables  were  accordingly  screwed  down,  and  the 
only  shock 'which  has  occurred  since  the  erection  of 
the  light-houses,  threw  over  all  the  lamp  glasses  and 
disarranged  the  working,  and  an  opportunity  was  lost 
of  tcstingthe  efficacy  of  the  aseismatic  joint. 

The  second  paper  treats  of  the  fracture  of  railway 
tires,  a  very  important  subject,  as  it  is  the  cause  of 
many  of  the  unpreventable  railway  accidents.  Im- 
perfect welds,  bad  materials,  and  diminution  of  section 
at  rivet  and  screw  holes,  arc  frequent  causes  of  frac- 
tures ;  but  many  fractures  occur  which  cannot  be  thus 
accounted  for.  Frost  is  popularly  supposed  to  cause 
fractures,  but  except  that  the  roads  become  more  rigid 
when  the  ground  is  frozen,  there  appears  to  be  no 
ground  for  this  supposition,  as  experiments  indicate 
that  there  is  no  material  increase  in  the  brittleness  of 
iron  with  a  lowering  of  temperature.  It  is  suggested 
in  the  paper,  that  the  principal  cause  of  failure  is  due 
to  the  constant  hammering  of  the  outer  surface  of  the 
tires  affecting  the  molecular  constitution  of  the  metal, 
causing  the  outer  surface  to  tend  to  expand  and  the 
inner  surface  to  contract,  which  produces  a  fx>nsider- 
able  strain  of  compression  on  the  outer  and  of  tennon 
on  the  inner  surface.  This  view  appears  to  be  borne 
out  by  the  fact  that  tramway  plates  exposed  to  con- 
stant traffic,  assumes  by  degrees,  a  convex  form  on 
their  upper  surface,  and  become  arched  underneath. 
It  is  curious  to  note  that  on  this  theory,  the  tires  of 
wheels  to  which  breaks  are  applied,  ought  to  last 
longer  than  other  tires,  as  the  outer  surface  on  which 
there  is  the  greatest  strain,  is  gradually  worn  away, 
thus  somewhat  restoring  the  molecular  equilibrium. 

The  question  of  the  water  bearing  capacity  of  the 
chalk  strata,  which  forms  the  subject  of  the  third 
paper,  is  peculiarly  interesting  at  the  present  time, 
when  it  is  being  proposed  to  get  a  larger  supply  of 
water  for  London  from  these  strata.  The  water  line 
in  the  chalk  was  obtained  by  measurements  at  diffeoeot 
wells,  and  the  conclusion  drawn  from  numerous  obser- 
vations was,  that  the  large  range  of  the  oscillation  in 
the  height  of  the  water  line,  showed  that  the  water  to 
be  obtained  from  the  chalk  was  limited  in  amount. 
No  more  water  can  be  got  out  of  the  chalk  than  the 
rain  fall  on  the  basin,  minus  that  which  escapes  by 
evaporation  and  is  discharged  from  rivers  and  springs; 
but  there  is  no  doubt  that  the  chalk  strata,  which 
extend  over  a  large  area,  form  excellent  reservoirs, 
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uid  that  the  chajk  absorbing  the  nin  readily  into  its 
pores,  causes  the  loss  from  evaporation  to  be  com- 
paratively small.  Considerable  divergence  of  opinion 
still  exists  as  to  the  amount  of  water  that  can 
be  obtained  from  these  sources,  and  more  accurate 
information  is  needed  before  any  attempt  is  made  to 
draw  a  large  additional  supply  of  water  from  them. 

Amongst  the  selected  papers,  published  in  the 
volome,  but  not  read  at  the  meetings,  is  one  by  Pro- 
fessor Gaudard,  of  Lausanne,  which  deals  very  fully 
with  the  strains  to  which  swing  bridges  of  different 
types  are  subjected,  and  forms  a  valuable  addition  to 
the  theoretical  part  of  the  subject. 

At  the  end  of  the  volume  there  are  several  abstracts, 
which  give  brief  slcetches  of  the  most  valuable  articles 
appearing  in  foreign  engineering  publications,  so  that 
anyone  may  easily  see  what  has  been  written  upon 
engineering  subjects  abroad,  and  readily  find  out 
whether  the  original  articles  are  likely  to  contain 
matter  of  value  for  any  special  reference  or  investiga- 
tion. This  addition  was  first  commenced  in  1875,  and 
though  not  strictly  belonging  to  the  minutes  of  pro- 
ceedings, it  greatly  enhances  the  value  of  the  publica- 
tioo  as  a  book  of  reference  on  any  subject  relating  to 
engiaeeiing. 

Emoimkerino  in  1877.  —  The  past  year  has  not 
generally  been  a  prosperous  one  for  engineers.  The 
general  state  of  distrust  on  the  part  of  capitalists, 
induced  by  the  collapse  of  so  many  joint. stock  under- 
takings, and  the  depressed  state  of  trade  in  almost 
all  its  branches,  has  prevented  to  a  great  extent  the 
development  of  private  enterprise  during  the  past 
year,  the  effects  of  which  have  been  felt  more  perhaps 
by  members  of  the  engineering  profession  tlian  by  any 
other  class.  At  the  same  time  the  uncertainty  which 
has  hung  over  the  political  horizon  of  Europe,  in 
consequence  of  the  Russo-Turkish  war,  has  had  the 
effect  of  checking  very  much  the  progress  of  public 
works  on  the  Continent.  In  consequence  of  this 
general  cessation  of  works,  the  manufacturing  trades 
connected  with  engineering  have  also  greatly  suffered 
'from  want  of  demand  for  their  goods,  and  amongst 
these  the  iron  manufacturers  have  felt  the  depression 
most  severely.  In  consequence  of  the  improved  pro- 
cess oE  steel  manufacture,  and  the  cheapness  with 
which  steel  rails  can  now  be  produced  for  railway 
poiposes,  the  iron  rail  manufacture  in  South  Wales 
has  practically  become  defunct,  and  some  works  em- 
ployed Id  that  branch  of  the  trade  have  been  recently 
closed.  One  of  the  most  important  questions  that 
has  been  engaging  the  attention  of  railway  engineers 
is  that  »f  continuous  brakes.  The  adoption  of  some 
more  powerful  brake  than  that  in  ordinary  use  has 
become  a  necessi^  for  the  safety  of  travelling,  and  it 
has  been  enforced  on  the  railway  companies  by  the 
Board  of  Trade  daring  the  past  year.  Several  kinds 
of  brake  are  in  use  on  different  lines,  but  at  present 
none  of  the  principal  railway  companies  have  so  far 


committed  themselves  as  to  adopt  any  one  kind 
throughout  their  entire  passenger  rolling  stock.  The 
past  year  has  not  been  conspicuous  for  any  great 
extension  of  open  railways.  Two  sections  have  been 
opened  in  India,  namely,  from  Jalpaiguri  to  Atru,  on 
the  Northern  Bengal  Railway,  134^  miles  in  length,  on 
the  20th  August,  and  the  Rangoon  and  Irawaddi 
Railway  on  the  ist  May  last.  The  necessities  of  the 
Russian  armies  have  led  to  the  construction  of  some 
extensions  for  military  purposes  in  Bulgaria,  which, 
after  the  war,  wilt  doubtless  serve  for  commercial 
purposes.  The  Woosung  Railway,  in  China,  has  been 
purchased  by  the  Celestial  Government,  and  its  traffic 
stopped ;  time  only  can  prove  whether  it  will  ultimately 
be  dismantled,  or  reopened  and  ultimately  extended. 
The  Japanese,  on  the  other  hand,  are  themselves  con- 
structing railways  in  their  land.  A  system  has  been 
laid  out  of  main  lines  throughout  the  island,  a  section 
of  which,  st&rting  from  Osaka,  is  already  open.  The 
most  important  line  in  progress  in  this  country  ts  the 
Mansion  House  section  of  the  Metropolitan  Railway, 
the  opening  o£  which  will  complete  the  inner  circle  of 
that  system.  An  important  section  oE  railway  was 
opened  last  November  in  Portugal,  being  an  extenuon 
of  the  Northern  Railway  to  Oporto,  2^  miles  in  length, 
which  passes  through  a  precipitous  and  difficult 
country,  the  most  important  work  on  which  is  the 
Douro  Viaduct,  spanning  the  river  of  that  name, 
which  has  an  arch  of  525  feet  span,  and  is  the  largest 
arched  span  in  the  world.  On  the  3tst  October  last, 
the  Thames  Steam  Ferry  was  opened  with  the  view 
of  reducing  the  traffic  of  London  Bridge.  Its  necessity 
was  fully  proved  by  the  amount  of  traffic  attracted  to 
it ;  but  after  being  open  for  a  little  more  than  a  month, 
its  further  use  was  temporarily  suspended,  owing  to  an 
accident  which  it  will  require  some  time  to  repair,  but 
which  was  happily  unattended  by  any  serious  con- 
sequences. On  the  river  Severn  two  important  works 
are  in  progress,  namely,  the  Severn  Bridge,  to  connect 
the  Great  Western  and  Severn  and  Wye  railways  with 
the  Midland,  which  is  only  a  little  less  than  three- 
quarters  of  a  mile  in  length ;  and  the  Severn  Tunnel, 
which  is  being  constructed  by  the  Great  Western 
Railway  Company  to  connect  their  system  at  Bristol 
with  that  in  South  Wales.  The  river  here  is  two  and 
a  quarter  miles  wide,  and  the  heading  is  now  nearly 
half  way  across.  An  important  new  dock  was  opened 
at  Bristol  in  February  last,  which  had  been  completed 
at  a  cost  of  about  half  a  million  sterling.  It  is  situated 
at  the  mouth  of  the  river  Avon,  and  has  a  water  area 
of  16  acres.  At  the  same  time,  at  Portishead,  another 
dock  is  in  course  of  construction,  which  it  is  expected 
will  be  completed  during  the  current  year.  Its  dimen. 
sions  are  1,800  feet  in  length,  and  500  feet  in  width, 
and  together  with  lock  and  timber.ponds,  it  covers  an 
area  of  40  acres.  Connected  with  it  is  a  pier  of  about 
1,000  feet  in  length,  for  accommodation  of  passengers 
by  steam  vessels.  There  are  also  in  progress  the 
Victoria  Docks  Extension  Works  oa  th«  Tb%:Bna.  T«k. 
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length  of  the  new  dock  is  &bout  one  and  three-quarter 
miles,  and  the  width  at  bottom  500  feet.  On  its 
completion — which  it  is  expected  will  take  place  next 
year — ^the  Victoria  Dock  Company  will  have  a  total 
length  of  aboat  six  miles  of  quay.  At  Chatham  also 
extensive  extension  works  are  in  progress,  which  will 
render  this  the  most  important  dockyard  in  the  world. 
The  extension  consists  of  three  large  basins,  having  a 
combined  area  of  74  acres,  and  four  large  graving 
docks.  These  works  have  already  been  in  hand  some 
jrears,  and  they  are  not  expected  to  be  completed  within 
four  or  five  more  years. 

Although  no  new  ships  have  been  laid  down, 
much  has  been  done  to  increase  the  strength  of  the 
tisvy  during  the  past  year.  Putting  the  Inflexible  on 
one  side  for  the  present,  we  notice  the  Thunderer  has 
been  recently  pronounced  ready  for  service ;  the  trial 
trip  of  this  vessel,  which  was  arrested  by  the  bursting 
of  one  of  its  boilers  on  the  14th  July,  1876,  was  made 
on  the  4th  January  last  (1877).  In  addition  to  two  pairs 
of  main  engines  for  driving  the  propeller,  the  Thunderer 
has  besides  26  other  engines,  in  addition  to  her 
hydraulic  gun  gear.  During  her  trial  the  general  mean 
speed  was  13*479  knots  per  hour.  The  Dreadnought, 
which  was  completed  almost  the  same  time  as  the 
Tktmdertr,  made  her  official  six  hours'  trip  on  the  19th 
January,  on  which  occasion  her  engines  developed  a 
power  of  8,216  horses.  Besides  these  the  Alexandra 
and  the  TSmiraire  have  been  added  to  the  navy  during 
the  jrear.  The  former  of  these  vessels  is  considered 
tiie  finest  ship  in  the  navy ;  the  latter  is  remarkable  on 
account  of  her  barbeiii  batteries.  Some  of  the  most 
interesting  experiments  of  the  year  were  made  with  the 
funs  of  this  vessel,  which  were  worked  on  the  Moncrieff 
•jratem  by  hydraulic  machinery.  The  only  additions  to 
ttie  fleet  besides,  during  the  past  year,  consist  of  un- 
armoured  vessels,  the  most  important  of  which  is  the 
Buryaelus,  launched  at  Chatham  Dockyard  in  January. 
The  corvette  Garnet,  smaller  than  the  Euryaelus,  was 
■]so  launched  at  the  same  dockyard.  The  Pelican,  a 
composite  sloop  of  1,124  tons,  was  launched  at 
Plymouth  during  the  year.  In  addition  to  these  there 
have  also  been  a.  few  small  vessels  and  gunboats  added 
to  the  navy  in  1877.  One  of  the  most  remarkable 
recent  additions  is  the  Lightning  torpedo  vessel.  She 
is  only  84  feet  long,  by  10  feet  10  inches  broad,  and  has 
attained  a  speed  of  19-4  knots  an  hour.  Considerable 
progress  has  been  made  in  the  use  of  torpedoes  as  an 
integral  part  of  the  armament  of  a  man  of  war,  and  a 
college  has  been  opened  at  Portsmouth  for  instruction 
in  the  use  of  this  weapon.  Not  much  progress  has 
been  made  in  gunnery  beyond  experiments  with  the 
80  ton  gun.  The  forts  at  Spithead  have  at  last  received 
their  armaments. 

The  shipbuilding  industry  on  the  Clyde  has  suffered 
in  common  with  other  branches  of  enterprise  during  the 
past  year.  The  amount  of  shipping  launched  was  the 
lowest  recorded  during  the  last  ten  years,  having  been 
998  vessebof  an  aggregate  of  about  168,000  tons.    The 


largest  vessel  launched  was  the  Medway,  of  3,500  tons, 
and  600  horse-power  nominal,  built  by  Messrs.  Joha 
Elder  and  Co.,  for  the  Royal  (West  India)  Mail  Com. 
pany,  besides  which  there  were  only  five  other  vessels 
of  over  2,800  tons.  Of  all  the  vessels  built  104  were 
screw  steamers  of  an  aggregateof  73,000  tons ;  of  paddle 
steamers  there  were  only  10,  aggregating  6,560  tons 
and  of  sailing  vessels  57,  aggregating  75,900  tons. 
Only  two  war  vessels  were  turned  out  on  the  Clyde  last 
year,  namely,  the  Firefly  and  the  Firebrand,  each  of 
400  tons  and  350  horse-power.  An  important  step  in 
advance  has  recently  been  made  by  the  investigation, 
by  a  committee  appointed  by  Lloyds'  Register  of 
British  and  Foreign  Shipping,  of  the  question  of  the 
use  of  steel  for  shipbuilding  purposes  in  lieu  of  iron ; 
considering  the  superiority  of  the  former  metal  it  is 
highly  desirable  that  it  should  take  its  place  for  ship- 
building purposes  as  it  has  already  done  in  other 
branches  of  commerce,  and  nothing,  probably,  will  eon- 
ducc  more  to  this  end  than  its  recognition  by  Lloyds' 
as  a  proper  material  for  shipbuilding.  The  question  of 
the  use  of  electric  illumination  for  Itght-hooses  has 
recently  engaged  the  attention  of  the  Trinity  Board, 
to  whom  reports  on  experiments,  undertaken  at  their 
request,  has  recently  been  addressed  by  Ptofenor 
Tyndall,  and  Mr.  J.  N,  Douglass.  These  experiments 
were  carried  on  at  the  South  Foreland,  and  lasted  over 
a  month,  and  for  them  the  machines  of  Holmes^ 
Gramme,  and  Siemens,  were  employed.  It  is  not 
necessary  here  to  record  the  details  of  these  ezperimenti, 
but  the  result  has  been  that  the  Trinity  Board  have 
entrusted  to  Messrs.  Siemens  Brothers,  the  coostnictiOB 
of  the  electrical  apparatus  for  the  light-bouse  oa 
the  Liiard  promontory.  The  introduction  of  the 
telephone  during  the  year  must  be  noticed,  but  it  has 
90  recently  been  described  that  further  reference  to  it 
on  the  present  occasion  is  unnecessary. 

Turning  again  to  India,  we  have  to  manfioa  the 
Madras  Harbour  Works,  These  consist  of  piers  pro- 
jecting from  the  shore  at  right  angles,  1000  yards  apart, 
for  a  distance  of  830  yards,  at  which  point  they  tore 
inwards  and  approach  to  within  150  yards  of  each 
other,  which  space  is  left  open  for  the  entrance.  These 
piers  will  enclose  an  area  of  170  acres.  The  constnio> 
tion  consists  of  a  rubble  base,  surmounted  by  a  double 
row  of  concrete  blocks  placed  side  by  side,  and  raised 
in  tiers  to  a  height  of  3  feet  3  inches  above  high  water- 
mark. The  north  pi.-r  has  already  been  projected  oat 
for  some  distance,  but  during  the  past  season  some 
difiiculty  has  been  experienced  in  setting  the  concrete 
blocks  in  consequence  of  the  accumulation  of  sabd  on 
the  top  of  the  rubble  base.  The  progren  of  block 
setting  during  the  past  year  has  not  therefore  been  so 
great  as  had  been  anticipated.  The  recent  famine  in 
Madras  and  Bombay  has  caused  considerable  activity 
in  the  construction  of  communications  and  woilcs  of 
irrigation,  and  the  question  as  to  which  classof  works  is 
the  more  important  with  theviewof  avertingfamines  for 
the  future,  or  of  mitigating  their  effects,  is  one  regard- 
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ing  which  a  difference  of  opinion  exists,  Sir  Arthur 
Cotton  and  his  adherents  being  in  favour  of  irrigation 
conpled  with  water  communications  wherever  they  can 
be  constnicted,  whilst  others  advocate  a  limited  exten- 
tion  of  well  selected  irrigation  works,  together  with  a 
further  development  of  the  existing  railway  systems. 
We  shall  consider  these  subjects  in  detail  on  some 
future  occasion.  The  allured  coincidence  of  maximum 
son  spot  periods  with  years  of  greatest  climatic  dis- 
turbances, in  cycles  of  eleven  years,  is  now  engaging 
the  attention  of  Government ;  and  it  is  understood  that 
General  Stractey,  who  has  recently  proceeded  to  India, 
has  been  instracted  to  investigate  the  evidences  bear> 
ing  upon  this  subject. 

Sewage  in  the  Thames. — Since  the  opening  of  the 
main  drainage  outfalls  at  Barking  and  Crossness,  in 
1863-4,  it  has  from  time  to  time  been  asserted  that  the 
effect  of  discharging  the  sewage  of  London  below 
Woolwich,  instead  of  above  London  Bridge,  has  been 
to  cause  an  accumulation  of  sewage  above  and  below 
the  OQtfalls,  and  simply  to  remove  the  nuisance,  formerly 
experienced  between  Westminster  and  London  Bridge, 
to  a  lower  part  of  the  river.  Last  February,  during  a 
discussion  at  the  Institu^on  of  Civil  Engineers  of  a 
paper  on  "The  Sewage  Question,"  Mr.  Abemethy 
maintained  that  a  considerable  deposit  had  been  caused 
by  the  discharge  of  the  sewage  into  the  Thames.  Sir 
Joseph  Bazalgette,  who  designed  the  main  drainage 
works,  naturaltydissentedfrom  this  opinion,  andbrought 
forward  figures  and  sections  to  show  that  there  was  less 
deposit  now  at  the  places  indicated  than  before  the 
existence  of  the  outfalls.  The  Thames  Conservancy, 
faowerer,  in  the  interests  of  the  navigation  of  the  river, 
applied  last  summer  to  Captain  Calver,  R.N.,  the  well- 
known  marine  surveyor,  to  report  to  them  whether  any 
banks  were  being  formed  in  the  river  bed  by  the  deposit 
of  sewage,  and  after  an  investigation  extending  over 
fonr  months,  he  has  just  presented  his  report.  After 
pronoonang  his  decitfed  opinion  that  an  accumulation 
of  sewage  matter  from  the  outfalls  has  occurred  in  the 
river  channel  above  them,  and  stating  that  the  dis- 
diarge  of  sewage  into  any  river  should  be  abandoned, 
and  indicating  how  the  lower  portions  of  the  Thames 
have  been  polluted  by  the  sewage,  he  gives  the  following 
general  conclnsions  :— 

1.  "  Unqnestioned  documentary  evidence  shows  that 
fonl  and  offensive  accretions  have  recently  formed 
within  the  channel  of  the  Thames, 

2.  "  That  a  material  portion  of  these  accumulations 
is  in  the  immediate  neighbourhood  of  the  Metropolitan 
sewage  outfalls,  and  that  they  have  formed  since  the 
ontfalls  came  into  operation, 

3.  "  That  careful  analyses  show  a  perfect  identity  to 
exist  between  the  constituents  of  the  recently-formed 
mud  and  those  of  the  Metropolitan  sewage. 

4.  "  That  the  sewage  discharged  at  Barking-creek 
and  Crossness  contains  matter  in  sufficient  quantity  to 
acooont  for  the  mass  of  the  new  formation. 


5,  "  That  the  character  of  the  tidal  streams  in  the 
neighbourhood  of  the  outfalls  as  to  direction  and  force 
is  the  effective  cause  of  such  accumulation. 

6,  "That  the  increase  of  soil  in  Woolwich  Reach 
and  elsewhere  above  the  ontfalls  has  been  derived  from 
the  sewage  discharge,  and  that  the  operation  of  accre- 
tion has  been  effected  by  the  superior  disturbing  and 
transporting  power  of  the  flood-stream,  aided  by  the 
peculiar  character  of  the  suspended  material. 

7,  and  lastly :  "  That  some  statements  connected 
with  current  action  and  the  purification  of  sewage  after 
discharge,  brought  forward  in  support  of  the  system  of 
sewage  discharge  at  the  Metropolitan  outfalls,  are  not 
tenable." 

These  conclusions  arc  directly  opposed  to  the  state- 
ments furnished  at  different  times  by  Sir  Joseph  BazaU 
gette,  and  with  such  a  conflict  of  evidence  between  those 
who  have  the  best  means  of  procuring  accurate  informa- 
tion, it  is  difficult  to  arrive  at  any  satisfactory  conclusion 
as  to  the  real  effect  of  the  discharge  from  the  outfalls  or 
the  neighbouring  portions  of  the  river. 

The  course  of  sewage  discharged  in  a  tidal  river  is 
a  complicated  problem ;  it  is  carried  down  by  the  ebb  and 
brought  up  by  the  flood  tide,  and  according  to  calcula- 
tions made  some  time  ago  by  Sir  J.  Bazalgette  himself, 
the  sewage  matter  discharged  into  the  Thames  travels 
towards  the  sea  only  at  the  rate  of  five  miles  in  a  fort- 
night. 

From  this  calculation  as  a  basis.  Captain  Calver 
draws  a  vivid  picture  of  the  state  of  the  Thames 
between  Blackwall  and  Gravesend,  with  its  burden  of 
oscillating  sewage  matter.  He  says  "the  daily  dis- 
charge from  the  outfalls  has  been  stated  as  120,000,000 
gallons,  or  19,246,000  cubic  feet,  so  that  423,413,000 
cubic  feel,  or  22  days'  discharge,  represents  the  aggre- 
gate amount  of  sewage  in  the  oscillating  section,  being 
about  a  fifth  part  of  the  whole  contents  of  the  river 
within  the  same  limits  below  the  level  of  ordinary  low 
water.  This  vast  mass  of  polluted  water,  eight  miles 
long.  750  yards  wide,  and  4ift,  deep,  charged  with 
offensive  matter  both  fluid  and  solid,  moves  up  and 
down  the  channel  four  times  daily  between  Gravesend 
and  near  to  Blackwall,  dropping  its  solid  burden 
wherever  a  reduction  in  the  rate  of  the  current  or  still 
water  may  favour  deposit." 

"Again,  the  matter  which  falls  from  the  sewage 
section  during  its  daily  oscillation  is  probably  added  to 
at  the  time  of  land  floods.  When  these  occur,  addi- 
tional relief  is  needed  at  the  outfalls  to  prevent  the 
marshes  in  their  neighbourhood  from  being  covered  by 
sewage  over-flow  j  the  sewage,  accordingly,  is  let  out  by 
gravitation  direct  from  the  main  sewer  at  the  southern 
outfall  (and,  it  is  asumed,  from  the  northern  one  also  ) 
when  the  level  of  the  river  is  13  feet  below  Trinity 
high-water  mark,  continuing  to  run  until  the  same 
level  is  reached  on  the  flowing  tide ;  this  is  said  to 
occur  about  12  times  a  year.  On  other  occasions  of 
rain-fall,  and  much  more  frequently,  the  sewage  is  let 
out  from  the  reservoir  at  half-flo<id,oiaai\ti%«.Va!iS.j*&^ 
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whidi  conespoDtJs  w-itli  Ibe  krel  of  the  bolton  of  tbo 
RKn-oir,  as  before  remarked.  The  extreme  distiuice 
to  wfaidi  this  excepiional  di&chargc  of  tevnge  is  carried 
up  the  channel  of  the  lliames  and  throuf^  tho  Metro- 
polls  depends  on  the  onlfall  it  is  discharged  from  and 
upon  the  strength  of  lh«  tido.  At  springs,  acw»ge 
issuing  frotn  Ibe  outfalls  at  half-flood  will  auvnd  to 
Houlcness  from  the  southern  oulf«U,  and  to  the  middle 
ot  Blackwall  Reach  fiom  the  noitbem  one,  while  that 
entering  ihe  river  »t  low  wi(«r  will  reach  the  Temple 
pier  Irom  the  Muchem  outfAll,  and  Chelsea  Suspension- 
bridge  from  the  northem  outfall.  It  is  scarcely  (o  bo 
expected  thlt  scwaj^c  an  T«nge  Oti'er  this  extensive 
coune  without  leaving  some  marks  of  its  prcscmce^ 
and  itisfarfram  improbAble  that  the  oecastonal  ten* 
dency  to  foim  deposit  in  front  oi  snme  of  Ihe  London 
wharves,  kc.,  which  has  beea  noticed  of  late  years  is 
due  to  this  catue.' ' 

With  regard  to  the  deposit  of  sewage  matter  il  has 
been  urged  that  if  no  depositoccurs  when  the  sewage  ts 
travelling  down  Ihe  sewers  at  *  rale  of  it  mile  1  an 
hour,  it  is  impossible  that  »ny  deposit  can  take  plAce 
when  (he  sewage  is  discharged  into  a  river  flowing  at 
the  rate  of  3}  miles  *n  hour,  bul  such  an  argument 
shows  an  utict  ignorance  of  the  effects  of  a  slack  tide 
on  suspended  matter.  It  is  when  the  lidal  flow  is 
checked  or  stopped  at  high  and  low  tide  tliat  the  de- 
posit occurs,  and  this  takes  place  in  the  whole  mass  of 
osdtlating  sewage  four  times  in  every  twenty-foui 
hours,  for  a  shorter  or  longer  period  aoconliitg  to  the 
state  of  Ibe  tides,  the  amount  of  fresh  water  coming 
down,  anil  the  direction  and  force  of  the  wind.  C,ip> 
tain  Calvcr  Mys  that  Ihe  tlood.tidc  has  a  greater 
canyiiijj  form  than  the  ebb  tide,  and  that  con^eijuenlly 
the  sewage  mattet  is  graduallj'  deposited  higher  and 
higher  up  the  river.  Any  advantage  that  Ihe  Buod- 
tide  can  possess  in  carrying  power,  must  be  due  to  the 
greater  specific  gravity  of  the  salt  water  brought  up  bjr 
Ihe  flood-tide,  compared  with  the  mixture  of  salt  and 
frtsh  water  discharged  on  the  ebb  tide;  bul  this  cannot 
have  much,  if  any,  effect  against  the  excess  of  water 
coming  down,  and  the  downward  inclination  of  the 
river  bed,  othcrwinc  rivera  would  soon  mU  up.  It 
^^Kuppears  thai  Ihe  scour  of  the  river  has  been  improved 
^^f  of  late  years,  in  conse<]uence  of  dredging  operations 
'  and  Ihe  reconst ruction  of  some  of  the  bridges,  wliich 
has  doubtless,  hitherto,  prcvcrjtcd  any  very  large 
accumulation  of  sewage  matter  ;  but  Professor  William- 
son's  analysis,  in  1876,  of  tlic  deposit  in  the  rivrr,  and 
Captain  Calvet's  report,  show  that  more  ot  leu  sewage 
matter  is  deposited  above  and  below  Ihe  outfalls.  This 
is  an  unsatisfactory  result  after  llie  large  expenditure 
incniied  in  the  main  drainage  works.  Ttie  present 
situations  of  the  oBtfalli  were  chosen  tnorcly  to  save 
the  cjtpenieof  taking  the  sewers  further  down  the  river. 
The  slate  of  the  river  between  Ulaokwal!  and  Graves- 
end  requires  continued  careful  investigation,  and  if  it 
should  appear  that  the  accumulations  arc  increasing 
and  Itableio  become  a  nuisance,  Ihe  Metropolitan  Board 


of  Works  must  be  warned  in  time  that  they  must  ba 
prepared  10  provide  some  eRicicnt  method  of  pvriB- 
calion,  and  not  b«  allowed  to  be  the  only  body  along 
the  whole  coune  of  lh«  Thames  that  may  discharge 
sewage  into  Ihe  river,  but  be  made  to  conform  to  the 
rules  enforced  on  other  towns. 


LtQuarAcnoN  or  Oxvcen,  Nitrocek,  Hyorogbk, 
AKO  Am. — During  lost  month  it  was  anaonnood 
that  oxygon  had  been  liquefied  by  two  different 
investigators  independently  of  each  other,  The 
priority  of  discovery  by  «  few  days  lies  with  M, 
Cailletet,  a  French  ironfounder,  who  finds  that  when 
oxygen  is  subjected  at  a  lemperature  of  29"  C,  to  a 
pressure  of  270  atmospheres  and  then  niddcnly  rrJieved 
from  it,  the  gas  takes  the  form  of  a  cloud  of  liquid  or 
•olid  particles.  M.  Raoul  Pictet,  a  physicist,  of 
Geneva,  has  also  llqueKed  oxygen  on  a  somewhat 
larger  scale.  His  process  consists  in  heating  chlorat« 
of  potash  in  an  iron  vessel  and  accumulating  tho 
oxygen,  which  is  given  off  in  a  thick  gUss  tube  until  it 
is  under  a  pressure  of  310  aimospberes.  It  is  then 
chilled  to  a  IcmpcratnTe  of  140  degrees  below  tcro  t^ 
a  freezing  mixture  of  solid  carbonic  (icid.  This  freeung 
mixture  is  allowed  to  remain  for  many  hours  round  the 
glass  tube  containing  the  oxygen.  If  the  tube  U  ihia 
suddenly  opened,  the  cloud  which  M.  Cailletet  obtained 
is  produced,  together  with  a  quantity  of  liquid  oxygen 
which  Hows  out  of  Ihe  tube.  When  liquefied,  oxygen 
is  reduced  to  less  than  ^^^  of  its  original  volume. 
No  less  than  three  of  the  so. called  ineompressiblo 
gases  were  liquefirad  during  the  past  year  by  M. 
Cailletet — namely,  nitric  oxide,  carbonic  oxide,  and 
oxygen , 

The  new  year  was  u.^hen:d  in  with  the  liquefactloB  of 
nitrogen,  hydrogen,  and  common  sir,  by  M.  Cailletet. 
These  achieverncntt  verify  the  prediction  of  Lavoisier, 
the  founder  of  modern  chemistry,  and  complete  the 
work  which  Faraday  began  in  his  liquefaction  of 
chlorine  gas.  The  so-called  pcTmancnt  gasei  have 
now  all  been  reduc-ed  to  the  liquid  slate,  and  in  con- 
formity  with  the  physical  theory  that  every  substance 
may  assume  the  solid  liijuid  and  gavious  state  under 
proper  conditions,  chemists  are  already  anticipating 
the  time  when  it  will  he  possible  to  produce  solid 
hydrogen  and  solid  air.  M.  Cailletet  took  pore  and 
dry  nittogen,  compressed  it  to  aoo  atmospheres 
pressure  ut  a  temperature  of  +  13"  C.  then  suddenly 
relieved  it  of  pressure,  when  it  promptly  condensed 
into  a  mist  of  linely  divided  drops  of  liquid  nitrogen. 
Little  by  little  the  liquid  gathered  in  the  centre  of 
the  tube  and  remained  there.  The  whole  duration 
of  the  phenomcnun  was  »bout  three  seconds,  and  the 
experiment  wat  repeated  many  times  in  presence  of 
several  eminent  physidsts  at  the  laboratory  of  thfl 
Normal  School,  Paris. 

Hydrogen  has  always  been  regarded  as  the  most 
incoercible  gas,  because  of  its  low  density,  which 
renders  it  almost  an  ideally  perfect  gas.    M.  Cail1ct«t, 
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n  presence  of  some  distinguished  colleagues,  has  also 
obtained  satisfactory  evidence  of  its  liquefaction.  With 
hydrogen  under  a  pressure  of  380  atmosphereSi  and 
ntddenly  relieved  from  it,  an  excessively  fine  mist 
fonned  itself  throughout  the  length  of  the  enclosed 
gas,  then  quickly  disappeared.  The  extreme  tenuity 
of  this  hydrogen  haze  —  a  kind  of  shimmer,  as 
H.  Berthelot,  one  of  the  witnesses,  aptly  called  it — 
iod  alw  its  swift  return  to  the  gaseous  state,  are  in 
perfect  accord  with  the  properties  of  hydrogen  with 
rcipect  to  other  gases. 

The  liquefaction  of  air  is  necessarily  rendered  fea- 
sible by  the  liquefaction  of  oxygen  and  nitrogen,  but 
M.  Cailletet  made  it  the  subject  of  direct  experiments 
and  with  foreseen  success.     The  air  was  of   course 
preYiously  dried  and  deprived  of   its  carbonic   acid. 
Since  the  discorery  of  the  satellites  of   Mars  and  of 
"Xygen  in  the  sun,  these  experiments  have  been  the 
■•ost   important   event    which    has    occurred    in  the 
>tieDtific  world. 

Air  International   Exhibition  at  the  Capb. — 
^t  has  been  officially  announced  that  a  second  Inter- 
'^tional  Exhibition  will  be  opened  at  Cape  Town  in 
A.pril  of  this  year.    The  commerce  of  the  Cape  has 
^Argely  increased   within   the    last   few  years.      Prom 
18G5  to  187s  the  imports  increased  from  under  two 
tQitlions  sterling  to  over  five  millions,  and  the  exports 
trom  two  and  a  half  to  four  and  a  quarter  millions. 
^it  exports  consist  chiefly  of  live  stock,  copper  ore, 
Ullow,  hides,  sugar,    indigo,    coffee,    arrowroot,  &c. 
Diamonds  are  usually  sent  in  parcels  or  letters,  and 
there  are  no  Customs  returns  for  them ;  but  it  is  esti- 
mated  that  the    value  of  those   exported  up    to   the 
'  present  time  amounts  to  about  twelve  millions  sterling. 
The  coming    exhibition    will  be  under  the  especial 
patronage  of  Sir  Battle  Frere,  Governor  of  the  colony. 
The  list  of  proposed  exhibits  includes  articles  of  food  ; 
articles    for    domestic    use,    including   clothing   and 
fumitare;    agricultural    implements,    machinery,  and 
materials  of  construction  ;  means  and  appliances  for 
education ;   vehicles,  tents,  and  tools  connected  with 
travelling,  camping,  and    settling.     A    special    class 
embraces    the    somewhat     heterogenous     elements- 
tobacco,  drinks,  ropes  and  boats,  fire  extinguishers, 
and  papiet  maeki  ornaments. 

ExTKNSiVE  mines  of  fossil  carbon  have  been  dis- 
corered  at  Shackleford,  in  Texas. 

Am  expedition  has  left  New  York  for  the  purpose  of 
tccovering  treasure  from  the  sunken  hulk  of  the  San 
Ptdro  Alcantara,  a  Spanish  war  vessel,  which  was 
wrecked  in  1816  near  the  Island  of  Cuaga  off  the  Coast 
d  Venexnela.  The  San  Pedro  contained  in  gold, 
silver,  and  precious  objects,  a  treasure  amounting  to 
o««r  a  million  sterling.  In  the  year  of  the  wreck, 
Captain  Goodrich,  of  Newbury  port,  succeeded  in 
recorering  over  ;£5,ooo  from  the  ship  by  means  of 
diren.     Id  1845  some  ;£40,ooo  were  brought  to  the 


surface,  and  in  1856  two  Americans  raised  £60,000 
more.  The  new  expedition  hopes  to  recover  the 
remainder. 

Volcanic  Island.  —  A  volcanic  island  suddenly 
rose  from  the  sea  off  the  coast  of  Terra  del  Fuego  last 
December,  in  lat.  6$"  S.,  and  long.  75°  W.  It  was 
sighted  by  a  Dutch  sailing  ship,  and  it  is  reported  that 
the  captain  tried  to  land  on  it,  but  flames  were  seen 
issuing  from  the  ground,  and  the  sea  around  was  in  a 
boiling  state.  On  withdrawing  from  it,  the  island 
began  to  sink,  and  in  a  few  hours  had  wholly  dis> 
appeared. 

Flooding  the  Sahara. — The  vast  hollow  of  EI  Juf, 
in  the  Sahara  desert,  is  500  miles  long  by  iio  wide, 
and  20a  feet  below  the  sea  level.  It  was  formerly  con* 
nected  to  the  Atlantic  by  the  Sakiet  el  Hamra,  or  Red 
Channel,  now  filled  up  with  sand.  Mr.  Donald  Mac- 
kenzie proposes  to  reopen  this  channel  and  flood  the 
hollow,  so  as  to  create  an  inland  sea  in  North  Africa, 
which  would  increase  the  fertility  and  facilitate  the 
commerce  of  the  surrounding  region. 

The  Channel  Tunnel.— The  preliminary  work  of 
boring  is  going  rapidly  forward.  At  Sangatte  a  shaft 
100  metres  deep  has  been  sunk,  and  a  trial  gallery  is 
being  driven  along  the  proposed  course  of  the  tunnel. 
The  drift  is  kept  dry  by  two  powerful  pumping  engines. 

A  Pstrolkuu  Gevsek.— In  sinking  an  oil  welt, 
recently,  about  five  miles  north  of  Wilcox,  Elk  County, 
Penn.,  an  intermittent  flow  was  struck,  which  presents 
many  of  the  features  of  a  geyser.  The  well  spouts  for 
two  minutes,  and  then  is  quiet  for  eight  minutes. 
During  the  spouting  it  sends  up  salt  water,  inflammable 
gas,  and  a  small  quantity  of  oil  to  a  height  of  150  feet. 
By  lighting  the  gas  at  night  a  magnificent  spectacle  is 
obtained,  the  gas  burning  brilliantly  and  illuminating 
the  column  with  prismatic  hues.  The  roar  of  the 
burning  gas  is  said  to  be  audible  within  a  radius  of 
some  miles.  In  the  city  of  Earl,  Peon.,  the  flow  of  gas 
from  wells  is  largely  utilised  for  heating  and  illumina- 
tion, the  product  of  not  fewer  than  fifteen  wells  being 
thus  employed, — Ntm  York  Tribune, 


itff  Itotes, 


Old  Broad  Street,  Jan.  14th,  187S, 
In  these  columns  we  have  repeatedly  urged  that  a 
spirit  of  independence  should  he  maintained  by  the 
telegraph  companies  ;  and,  believing  that  independence 
is  out  of  the  question  where  monopoly  exercises  its 
bineful  sway,  we  have  opposed,  with  unswerving 
fidelity,  any  and  every  attempt  on  the  part  of  the 
monopolists  to  extend  their  mischievous  operations. 
Failing  any  fresh  information  from  the  United  States 
respecting  the  New  Cable  scheme,  it  may  be  worth 
while  for  us  to  state  once  more,  in  as  few  words  as 
possible,  why  we  object  to  monopoly  alike  in  the 
interests  of  telegraph  engineers,  of  contractors,  and  of 
shareholders.      Look  a,t   x.\\«  c%.cR^.  >\^xv   vtv^^iRKn, 
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Atnalgn motion  limp^  mcniis  Ins  wvrk  tu  do  (or  ihtra : 
it  mcuia  ftUo  lowci  ulanes  to  those  who  retain  cm- 
ptojrmcnt.  The  *irening  of  capiljil  account,  as  in  the 
cise  of  Ibe  Anglo- American  anil  Direct  Companir*, 
which  will,  if  pc&«ibl<r,  go  on  increasing  with  every  new 
Khcme  launched,  mu«t  inevitably  lead  in  the  end  to  a 
snbctantiai  docfcasv  in  the  proliti;  and  the  directors, 
even  if  it  be  a^tnitt  their  will,  will  be  driven  to 
deKorratc  expedient*  lo  tcduce  cspenditurc.  The 
engiucvcti  will  be  anioii);U  their  first  viclinrn.  To  llii-ni, 
then,  the  effects  of  monopoly  ranoot  but  be  disastiuui. 
In  the  fasc  of  contr-aclois.  the  evil  resulu  are  more  on 
the  suTfarv.  What  have  they  la  hope  fur  with  a  market 
aimott  closed  again**  ihem  ?  The  check  given  lo  tele 
graph  enterprise  by  the  success  of  the  mooopolists 
cannot  f»il  lo  he  pirjudictal  lo  their  interests.  They, 
too,  ought  not  to  need  any  incentive  to  nppote  the 
tnuiti plication  of  amalgamation  sclieniiis.  But  the  in- 
terests of  shareholders  are  alto  at  Malie,— perhaps  a 
grpnl  deal  mare  nearly  at  Make  than  some  of  Inem 
tRiBginc.  It  is  necesiary  that  ibej'  sliould  be  perpetually 
on  the  watch.  They  may  not  require  lo  be  reminded 
that  Ihe  process  of  buying  up  and  amalgamating,  in 
order  to  obtain  a  monopoly,  is  a  coitljr  luxury  ;  but  do 
they  sufiicienlly  realise  how  costly  t  Do  they  see  that 
it  is  like  capital  account  rapidly  outgrowing  its  divi- 
dend-earning puwer?  If  ihcy  do,  no  caution  should  be 
wanted  from  us.  And  y«  the  monopolists  arc  very 
dcilful  smtcgists.  It  appears  to  us  that  shareholders 
arc  nof  alive  to  the  dangers  which  ihrcatcrt  them.  Ifavc 
tbvy  Dot  allowed  investments  to  be  manipulated  with- 
out  a  protest  f  Hare  ther  not  been  tongue-tied  at 
mcctinn  when  sophistries  nave  been  expounded,  and 
resolution*,  which  were  manifestly  citlculaied  to  injure 
their  inicrcjits,  Iuivg  been  passed  "  unanimously  "9  Why 
does  ihis  man  wait  for  that  one  lo  act,  and  the  other 
prociastiiiatc  until  a  more  convenient  senion  arrives. 
One  of  these  days,  when  dividends  are  impossiDte,  there 
will  be  anoutburstof  lamentation  at  lost  opportunities, 
I)ut  it  is  not  too  tatc  for  shareboldefS  to  stay  the 
chariot -wheels  of  the  monopolists,  though  they  have 
made  alarming  progress. 

Here  wc  have  a  remark  or  two  to  make  about  the 
public.  We  do  not  know  that  ihv  public  renuirc!!  to  be 
waniod,  for  it  usually  luoks  pretty  well  after  itself — 
even  if  it  makes  no  sign.  We  have  always  for  instance, 
con'ended  that  it  will  not  go  on  paying  three  shillings 
a  word  for  Ita  messages.  Now  thai  ihere  is  a  proba- 
bility that  it  may  aeod  Ihctn  for  tcn-pencc,  does  any 
sane  person  really  fancy  it  will  long  endure  three 
shillings  T  Half  the  tiiuiicy  for  another  cable  to 
Ameriat  h  already  subscribed,  and,  as  we  mentioned 
In  our  last  i«sue,  there  is  now  a  bill  before  the  House  of 
Rep  resent  ativo  in  that  country,  embodyinif  a  ache  me 
[or  an  Anglo-French  American  cable.  But  another 
cable,  lay  it  who  may,  ts  not  a  dim  possibility— i I  Is  a 
rapidly  approaching  event.  The  monap<ilists  may 
plot  and  plan  as  much  as  Ihey  list;  but  ultimately 
defeat  awaits  them.  Wo  are  quite  aware  th.it  when  a 
new  company  is  fairly  floatijd,  Mr.  Pi:nder  and  his 
friends  may  make  advances  in  the  hone  of  amalga- 
mating it  alto;  but  if  the  advances  are  futile,  what  then? 
Will  there  be  a  bill  of  divorcement,  and  the  Anglo  and 
Direct  Companies  each  agitate  for  Uic  loosening  of 
the  bonds  iltey  so  eagerly  desireid  might  be  fastened 
itKuid  them. 

What  IS  the  sum  and  substance  ol  the  whole  matter? 
Why,  simply,  iHat  monopoly  has  benefited  a  small  pan 
only  of  the  lelcerapliic  world,  while  by  far  the  greater 
part  has  been  liijured,  and  the  public  has  been  made  to 
pay  llic  piper.  But  it  is  evident  that  the  public  will 
soon  cease  to  pay,  and  then,  shateholders,  will  conic 
ih«  hour  of  your  daikacss.    Wc  fear  the  employes  of 


the  companies  are  ponrtcss,  but  we  ahall  eontinoe  to 
advocate  their  interests,  becauic  wc  know  that  in  doing 
so  we  are  also  advocating  the  i n teres ti  uf  all  who  arc 
anxious  to  witnesc  the  triumphant  development  o£ 
telegraphic  enterprise.  In  short,  the  monopolists  have 
no  sort  of  care  either  (or  cmployAs.  for  shareholders, 
or,  for  the  public ;  their  care  is  for  themselves,  an  J  ih^ 
will  spare  no  effort  to  promote  their  o<vr  schemes,  ar^ 
enrich, their  own  pockets. 

We  don't  wonder  that  Mr.  Abbott  has  another  goc»d 
word  for  Telegraph  Construction  share*  in  his  current 
circular,  for  Mr.  Abbott  is  on  tbe  side  of  Ihe  mono, 
polist.  It  is  natural,  no  doubt,  that  the  Telegrapb 
Construction  Company  sliould  wish  to  manufactnra 
all  the  cables  that  are  laid,  and  there  is  no  doubt 
that  :hcy  can  Lay  good  cables  ;  but  it  doe*  not  follow 
that  it  is  desinibtc  they  should  lay  Ihcot.  Tb« 
question  for  the  shareholder?  of  the  Telegraph  Com- 
panies ;is,  can  the)-  get  their  cables  made  as  wdl  or 
better,  and  .it  less  cast,  than  by  the  ITdegraph 
Construction  Company  ?  If  ihev  can,  it  ta  uaeloss  to 
puff  its  wares.  It  ia  foliy  for  Mr  Abbott,  oc  any  one 
else,  lo  fancy  lliat  it  iuis  nothing  to  dread  from  com- 
petition.  But  do  they  f.incy  something  else  f  Arc  they 
afraid  that  when  the  monopoly  ring  is  broken  up, 
"imnortant  contracts"  wilt  be  committed  to  other 
hands,  and  tlie  shares  which  are  now  "  a  decidedly 
cheap  inverttment,"  will  be  a  drug  In  the  marttcL 

It  waa  stated  a  few  days  ago  that  there  is  some 
probability  of  the  negotiations  which  were  mddenly 
broken  off  between  the  Manchester  and  SheHield  Rail- 
way Company  and  the  Great  Northern  and  Midland 
Companies  being  resumed.  Cerinin  proprietors  of 
SheR^ld  Slock  were,  it  w.\s  said,  anxious  to  bring  th« 
matter  again  before  their  brother  shareholders.  Wo 
can  readily  understand  thcv  were.  All  the  wme,  there 
is  not  now  the  least  likelihood  of  an  amalgamation 
between  the  companies  in  question.  The  Sheffield 
Company  had  its  opportunity,  and  failed  to  take 
advantaj^c  of  it.  The  Great  Northern  ami  Midland 
Companies  had  their  hour  of  weakness  ;  it  is  past.  It 
may  suit  the  purpose  of  unscrupulous  spceulatora  to 
propognte  rumours  tliat  union  is  still  probable.  Bat 
no  ».inc  person,  unless  he  be  exceplionably  ill-informed, 
really  supposes  that  such  a  thing  is  even  within  tbe 
limits  of  possibility.  It  Is  satisrocCory  that  a  scandalous 
attempt  to  force  up  the  price  of  Sheffield  stock  has 
been  almost  entirely  futile. 

Broadly  speaking,  every  report  of  impending  amal. 
gamatiOR,  whether  between  cable,  railway,  or  iramvray 
companies,  may  be  regarded  as  unreliable.  Unhappily, 
there  exists  in  the  city  a  certain  number  of  unprincipled 
stock-brokers  and  financiers  whose  sole  mission  in  life 
is  lu  make  money — honestly  if  possible,  no  doubt,  but 
make  it,  somehow,  they  must.  With  these  pcraoos 
scheming  of  all  sorts  and  hinds  is  essential.  It  is  no 
concern  of  theirs,  they  would  say,  if  credulous  loob 
believe  what  a  bribed  newspaper  hack  or  a  nendacious 
circular  puU  fortb.  We  do  not  imagine  it  is;  words 
of  regret  would  come  strangely  from  iho  lip*  of  men 
who  would  despoil  the  widow  and  the  orphan.  Never- 
theless, it  may  be  worth  while  to  give  utterance  to  an 
emph&tic  warning  on  the  subject.  It  may.  at  leasts 
hare  the  effect  of  reducing  the  number  of  victims. 

Spaakinf  of  amalgamation,  there  is  one  union 
against  which  little  can  be  urged.  II  tlw  ruling  spiriu 
01  the  Metropolitan  and  .Metropolitan  District  Railway 
Companies  could  only  sec  their  way  lo  get  over  certain 
little  diflii:ulties,  and  work  amicably  together,  the 
benefit  accruing  lo  the  shareholders  would  be  very 
considerable.  The  shareholders  will  not,  in  fact,  evef 
reap  the  •id>-aiitages  they  ought  tu  reap,  or  tho  public 
either,  until  the  amalgrnnation  takes  place. 
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CHARLES  WILLIAM  SIEMENS. 


!D«.  Ckakles  WiLtHM  StEMENS,  F.R.S.,  jhc  cele- 
brated engineer,  who  has  gained  a  world-wide  repu- 
Utioo  Uirough  his  researches  on  hc«t  and  clcctricily, 
liu  ccoooRiicU  appHcaiton  of  fuel,  his  mcuIlurEical 
^ptoea»e»,  and  hiB  Kicntific  invcsiismtions,  was  bom 
at  Lenthc  in  Hanover,  on  the  4tS  of  April,  1833. 


He  received  hU  education  al  Iho  GymnaKiura  of 
Lubcck,  tlic  Art  School  of  Madgeburg,  and  ihc 
Umvcrsily  ofOmtingcn.  Here  he  had  the  advan- 
tige  of  sitting  under  WOhlcr  and  Mimly,  and  l;iid 
the  foundation  of  that  knowledge  in  mechanios, 
chcmistrv,  and  phy^cs  which  he  has  ever  since  M 
well  applied  to  useful  results. 

In  1842  he  entered  as  a  pupil  the  Engine  Worki 
of  Count  Stolberg,  and  there  became  acquainted 
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with  tools  and  their  uses,  and  with  methods  of 
workj  thus  obtaining  that  practical  knowledge  which 
helps  to  make  the  engineer. 

In  1843  he  visited  England  for  the  purpose  of 
introducing  a  method  of  gilding  and  silvering  by 
galranic  deposit,  principally  the  invention  of  his 
elder  brother,  Werner  Siemens.  He  returned  im- 
mediately to  Germany,  and  in  the  same  year,  the 
brothers  invented  a  Differential  Governor  for  Steam 
Engines.  In  1844,  C.  William  Siemens  again  came 
to  England  to  patent  this  invention,  and  has  ever 
since  remained  m  this  country,  of  which  he  became 
a  naturalised  subject  in  1859. 

In  the  same  year  (1844)  was  brought  out  the 
process  of  "Anastatic  Printing,"  which  invention 
was  due  to  the  two  brothers,  and  was  described  by 
Professor  Faraday  in  a  lecture  before  the  Royal 
Institution  in  1845. 

About  this  time  Mr.  Siemens  was  variously  en- 
gaged ;  he  was  at  times  occupied  upon  railway 
works,,  upon  improvements  at  Hoyle's  Calico  Print- 
ing Works,  and  upon  several  other  inventions. 
Between  the  years  1844-47  he  was  occupied  inter 
alia  with  the  Chronomctric  (iovemor,  the  regula- 
ting action  of  which  results  iram  a  differential 
movement  between  the  engine  and  a  chronometer. 
Several  of  tliese  governors  are  in  use  at  the  Royal 
Observatory,  Greenwich,  for  controlling  the  motion 
of  transit  and  recording  instruments. 

In  1846  was  introduced  the  double  cylinder  air- 
pump,  in  which  the  two  cylinders  are  so  combined 
that  the  compressing  side  of  the  lirst  or  larger 
cylinder  communicates  with  the  suction  side  of  the 
second  and  smaller  cylinder,  whereby  the  limit  of 
exhaustion  is  very  much  extended. 

It  was  in  1847  that  Mr.  Siemens  turned  his  atten- 
tion to  the  then  new  study  of  the  dynamical  theory 
of  heat,  and  also  to  the  use  of  a  regenerator  for 
recovering  that  portion  of  the  heat  which  presents 
itself  at  the  exhaust  port  of  a  caloric  engine. 

The  same  year  he  constructed  in  the  factory  of  Mr. 
John  Hick,  of  Bolton,  a  regenerative  engine  using 
superheated  steam,  the  principle  attempted  to  be 
realised  being  to  recover  the  latent  heat  of  the 
steam  by  restoring  to  the  same  for  each  stroke 
only  such  an  amount  of  heat  as  was  expended 
in  the  production  of  mechanical  effect.  The  fuel  of 
the  engine  was  consumed  also  by  air  previously 
heated  to  a  considerable  point  by  means  of  a  regene- 
rator or  heat  exchanger. 

The  first  engine  constructed  upon  this  principle 
was  of  four  horse-power.  An  engine  of  twenty 
horse-power  was  placed  in  the  Paris  Universal 
Exhibition  of  1857,  but  not  realising  altogether  the 
expectations  of  its  designer,  another  of  six  horse- 
power was  substituted,  made  by  M.  Farcot,  of  Paris, 
and  was  found  to  work  with  considerable  economy. 
The  use  of  superheated  steam  was  attended  with 
diSficulty,  however,  and  the  invention  has  not  been 
very  extensively  introduced. 

In  1851  Mr.  Siemens  introduced  his  water-meter, 
which,  both  in  its  original  and  in  a  modified  form, 
has  been  very  extensively  used  both  in  this  country 
and  on  the  continent,  the  number  in  use  being 
nearly  30,000.  They  act  equally  well  under  all 
varieties  of  pressure,  and  with  constant  or  inter- 
mittent supply  ;  they  have  been  tested  to  register 
the  flow  to  within  2^  per  cent,  of  the  measured 
quantity,  and  arc  manufactured  in  this  country  by 


Messrs.  Guest  and  Chrimes  at  Rotberham,  and 

in  Berlin  by  Messrs.  Siemens  and  Halske. 

Between  the  years  1856  and  j86i,  Mr.  Siemena, 
in  conjunction  with  his  brother  Frederick,  worked 
out  the  Regenerative  Gas  Furnace,  an  invention 
with  which  his  name  will  «ver  be  remembered.  This 
furnace  is  too  well  known  to  require  a  detailed  de- 
scription, and  we  shall  here  only  explain  its  main 
features.  There  is  first  the  gas  prodacer,  a  brick 
chamber  with  three  openings,  one  above  for  the 
admission  of  fuel,  which  is  closed  after  a  cbai;ge  is 
thrown  in,  a  second  below  for  the  admissioD  of  a 
regulated  quantity  of  air,  and  a  third  above  for  the 
exit  of  the  gas,  which  consists  of  carbonic  oxide, 
mixed  with  hydro-carbons,  and  diluted  with  air. 
The  gas  after  rising  perpendicubrly  to  some  height 
from  the  producer,  traverses  an  overhead  tube,  and 
then  descends  a  downtake  to  the  foot  of  the  regene- 
rators. By  this  arrangement  there  is  a  contmual 
flow  of  gas  towards  the  furnace,  the  downward 
portion  of  the  current  to  the  furnace  being  alw»s 
heavier  than  the  upward  from  the  producer.  The 
regenerators  are  four  chambers  containing  fire- 
bricks, so  arranged  as  to  allow  a  free  passage  of  air 
or  gas  through  them;  these  fire-bricks  will  be 
heated  if  hot  air  or  gas  pass  through,  and  will  heat 
cool  air  or  gas.  The  regenerators  aro  divided  into 
pairs  of  two,  one  regenerator  of  each  pair  being 
connected  by  means  of  a  suitable  valve  with  the 
atmosphere,  and  the  other  with  the  producer.  The 
furnace  is  placed  above  the  regenerators,  and  there 
are  two  ports  entering  it,  the  one  from  the  gas,  the 
other  from  the  air  regenerator,  and  two  leaving  it 
to  the  other  gas  and  air  regenerator.  When  in 
action,  and  the  furnace  is  at  a  certain  high  tempe- 
rature, air  enters  the  air  regenerator  fhim  the 
atmosphere,  and  gas  the  gas  regenerator  from  the 
producer ;  these  are  heated  as  they  traverse  the 
brickwork,  and  finally  combine  in  the  furnace 
adding  the  heat  of  the  brickwork  through  which 
they  have  passed  to  that  of  chemical  combination  or 
combustion  :  the  heat  melts  or  heats  the  work,  and 
then  the  product  of  combustion  passes  down  the 
exit  regenerators  which  it  heats  to  a  high  tem- 
perature ;  after  a  certain  time,  generally  half  an 
hour,  the  direction  of  the  current  is  reversed  by 
reversing  valves.  Each  pair  of  regenerators  is  thus 
altemat^y  employed  to  heat  the  entering  air  and 
gas  and  cool  the  products  of  combustion,  which 
finally  leave  the  chimney  at  a  comparatively  low 
temperature. 

By  this  arrangement  of  furnace  great  economy  is 
attained,  great  cleanliness  in  working,  and  puri^  of 
flame ;  but  it  has  been  principally  valuable  as,  owing 
to  the  great  heat  obtainable,  it  has  enabled  metal- 
lurgical processes  to  be  employed,  which  cannot  be 
attempted  in  ordinary  furnaces.  The  tem^tature  is 
limited  theoretically  by  the  point  of  dissociation, 
and  practically  by  ^e  resistance  to  fusion  offered 
by  the  refractory  materials  used  in  its  construc- 
tion. 

This  is  hardly  the  journal  in  which  to  refer  at 
length  to  metallurgical  processes,  but  a  memoir  of 
Dr.  Siemens  would  certainly  be  most  incomplete  if 
we  did  not  refer  shortly  to  his  process  of  producing 
steel  by  direct  fusion  of  the  ores  and  other  raw 
material. 

Since  1867  Dr.  Siemens  has  manu&ctured  steel 
on  the  open  hearth  of  his  regenerative  gas  furnace. 


Pebruaky  I,  1878.] 


THE  TELEGRAPHIC  JOURNAL. 


43 


Reaumur,  in  1733,  made  steel  by  the  ftisioa  of 
malleable  iron  with  cast  iron  in  a  clay  crucible,  and, 
acting  upon  this  hint,  Dr.  Siemens  persevered  in  his 
experiments,  and  thousands  of  tons  of  steel  are  now 
made  of  nearly  the  same  mixture  upon  the  open 
hearth  of  the  furnace  that  has  just  been  described. 
But  it  has  taken  years  of  hard  labour,  close  atten- 
tion to  important  details  and  circumstances,  great 
powers  of  resource,  and  a  commanding  dctermina- 
tioa  to  overcome  opposition,  to  say  nothing  of  the 
expenditure  of  much  capital  before  this  result  has 
been  attained.  Dr.  Siemens  made  many  attempts  in 
England,  and  studied  the  question  with  his  friend,  the 
late  Mons.  L.  Lechateher,  Inspecteur  General  des 
Mines.  Meanwhile  Messrs.  Emtleand  Pierre  Martin, 
who  had  received  licenses  from  Dr.  Siemens,  suc- 
ceeded in  producing  cast  steel  by  melting  together 
pig  iron,  cast  iron,  and  spiegetcisen.  This  Icmd  of 
open-hearth  steel  making  is  now  known  as  the 
Siemens-Martin  process,  and  may  be  described  as 
follows  : — First,  a  bath  of  melted  pig  iron  is  formed 
on  the  bed  of  the  furnace,  and  iron  or  steel  scrap  is 
added,  till,  by  repeated  trials,  a  sample  taken  out  and 
cooled  in  water  is  found  to  be  of  the  right  temper. 
Then  ferro-manganese  or  spiegeleisen  is  added,  and 
when  this  is  melted  the  charge  is  drawn  off.  The 
consumption  of  coal  is  from  13  to  14  cwt.  for  every 
ton  of  steel  produced.  In  a  modification  of  the  process 
introduced  into  extensive  practice  by  Dr.  Siemens, 
pig  iron  is  melted  on  the  furnace  bed,  and  iron  ore 
then  added  in  the  proportions  of  from  30  to  34  cwt. 
of  ore  to  live  tons  of  pig  iron. 

Dr.  Siemens  is  now  erecting  furnaces  which  wilj 
hold  a  charge  of  10  tons,  and  will  produce  3o  to  30 
tons  of  steel  in  34  hours.  This  steel  is  much  em- 
loyed  for  all  kinds  of  machinery  purposes  where 
igh  quality  and  uniformity  are  essential,  and  also 
in  the  construction  of  steel  ships  and  boilers,  which 
are  gradually  supplanting  iron. 

\Vhile  introducing  the  Open  Hearth  Process  as 
a  considerable  advance  in  the  mode  of  production 
of  steel,  Dr.  Siemens  has  been  working  to  accom- 
plish the  further  result  of  making  steel  and  iron 
direct  from  the  ore,  and  with  this  end  in  view,  he 
constructed,  in  1866,  his  sample  steel  works  at 
Birmingham,  and,  in  1867,  he  sent  several  samples 
of  steel  produced  in  this  manner  to  the  Universal 
Exhibition  at  Paris.  The  first  experimental  at- 
tempts led  to  the  construction  of  the  Rotatory 
Furnace,  by  which  that  end  is  effected ;  and 
although  it  is  as  yet  only  employed  upon  a  limited 
scale.  Its  use  is  gradually  extending.  The  latest 
results  obtained  with  this  furnace,  were  communi- 
cated at  the  autumn  meeting  of  the  Iron  and  Ste£l 
Institute,  at  Newcastle,  last  year. 

It  was  in  1868  that  he  originated  the  Landore 
Siemens-Steel  Works,  which  manufacture  upwards 
of  1,000  tons  of  cast  steel  per  week,  and  are,  there- 
fore, among  the  most  extensive  works  of  the  kind 
in  this  country. 

The  Steel  Company  of  Scotland,  Vickers  and  Co. 
of  Sheffield,  the  London  and  North  Western  Rail- 
way Works  at  Crewe,  and  other  leading  works, 
both  in  this  country  and  abroad,  are  licensed  by 
Dr.  Siemens  for  the  production  of  steel  according 
to  the  processes  we  have  described  ;  the  works  in 
this  country  are  capable  of  producing  250,000  tons, 
whilst  the  actual  production  last  year  in  finished 
•rtidea  was  over  140,000  tons. 
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Ever  since  the  year  1848,  Dr.  Siemens  has  been 
interested  in  telegraph  engineering.  In  1858  he  es- 
tablished, with  his  brother.  Dr.  Werner  Siemens,  and 
Mr.  Halske,  of  Berlin,  and  with  his  brother,  Mr.  Carl 
Siemens,  then  of  St.  Petersburg  and  now  of  London, 
Siemens,  Halske,  and  Co.'s  Telegraph  Works  in 
London,  which  are  now  known  as  thpse  of  Messrs. 
Siemens  Brothers.  They  have  beeiii  considerably 
extended  since  their  formation,  and  from  them  tele- 
graph lines  have  been  shipped  to  ^rious  quarters 
of  the  globe.  The  Indo-European  telegraph  line 
was  constructed  by  Siemens  Brothers  in  connection 
with  their  Berlin  house,  as  also  the  North  China 
Cable,  the  Platino-Brazileira  Cable,  and  others. 
But  the  .-most  important  telegraphic  enterprise 
that  Dr.  Siemens  has  been  identified  with,  is  that 
for  which  the  celebrated  steamship  Faraday  was 
built. 

This  vessel,  constructed  according  to  designs  of 
which  the  conception  was  due  to  Dr.  Siemens,  was 
employed  in  1874  in  laying  the  Direct  United  States 
(^^ble,  and  succeeded  in  paying  out-ySearty  the  entire 
length  in  perfect  condition  ;  buK*  as  the  stormy 
season  had  set  in,  it  was  deemed  nlvisable  to  buoy 
the  cable  and  to  defer  any  further  attempts  to  finish 
laying  it  until  the  summer  of  1875.  The  Faraday, 
therefore,  returned  to  England,  and  during  the 
winter  was  refitted,  and  in  June  succeeded  in  com- 
pleting the  work.  But  a  fault  was  discovered,  and 
another  return  to  England  for  a  piece  of  cable  of 
sufficient  length  to  repair  the  damage  was  found 
necessary.  Early  in  September  the  cable  was  put 
in  complete  working  order,  i|nd  on  the  isth  was 
opened  to  the  public  for  the  transmission  of  mes- 
sages. 

The  Faraday  is  a  peculiar  vessel,  having  stem  and 
stern  alike.  She  was  built  by  Messrs.  Mitchell  and 
Co.,  at  Newcastle,  and  is  360  ft.  long,  with  53  ft. 
beam  and  36  ft.  depth  of  hold.  She  has  a  rudder  at 
each  end,  and  either  of  them  can  be  rigidly  fixed 
when  required.  Two  screw  propellers,  driven  by  a 
pair  of  compound  engines,  furnish  the  motive 
power,  and  are  so  placed  at  a  slight  angle  to 
one  another,  that  the  vessel  can  turn  in  her  own 
length  when  the  engines  are  worked  in  opposite 
directions.  As  the  ship  can  steam  backwards 
of  forwards  with  the  same  facility,  in  case  a  fault 
is  discovered  in  the  cable  in  the  bow  compart- 
ment, it  is  not  necessary  to  pass  the  cable  astern 
before  hauling  it  in,  but  merely  to  reverse  the  motion 
of  the  ship,  having  the  stem  rudder  fixed  and  making 
the  bow  the  stem,  and  a  small  engine  hauls  in  the 
cable  over  the  dmm  just  employed  to  pay  it  out. 
The  Faraday  was  fitted  out  with  everything  neces- 
sary for  laying  the  cable,  as  well  as  for  grappling 
and  recovering  lost  cable,  and  a  steam  launch  car- 
ried on  deck  to  be  used  in  landing  shore  ends,  was 
found  to  be  of  much  service. 

The  Direct  United  States  Cable,  in  the  successful 
completion  of  which  Mr.  Carl  Siemens,  Mr.  L, 
Loemer,  and  several  of  the  leading  employes  of  the 
firm  of  Siemens  Brothers,  so  zealously  co-operated, 
must  be  regarded  as  an  important  step  in  Tele- 
graph Engineering.  * 

In  the  scientific  world  the  labours  of  Dr.  Siemens 
have  been  appreciated.  He  is  a  member^  of  many 
leamed  societies.  He  was  elected  a  fellow  of 
the  Royal  Sodety  in  1863,  and  in  the  year  t&^(j  ■mA 
1870  he  served  on  i^swiuticA..  ^'feVasVy&^^i^'ft.  »- 
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promineDt  member  of  the  Institution  of  Civil 
Engineers,  being  a  member  of  its  council  and  of 
that  of  the  British  Association.  He,  at  intervals, 
has  been  one  of  the  managers  and  vice-president  of 
the  Royal  Institution,  and  has  been  president  of  the 
Institution  of  Mechanical  Engineers.  He  was  also 
the  first  president  of  the  Society  of  Telegraph 
Engineers,  and  has  been  again  this  year  unani- 
mously elected  to  this  honourable  position.  He 
was  elected  president  of  the  Mechanical  Section  for 
the  conferences  held  under  the  auspices  of  the  Loan 
Exhibition,  and  gave  a  valuable  inaugural  address 
on  "  Measures."  The  Iron  and  Steel  Institute  claim 
him  as  one  of  their  most  honoured  members,  and 
last  year  he  was  elected  president  of  the  Institute, 
a  position  which  he  still  holds. 

He  was  elected  president  of  the  International 
Patent  Congress  at  Vienna,  and  shortly  after  an 
honorary  member  of  the  Austrian  Society  of  Engi- 
neers and  Architects. 

In  the  February  of  last  year,  after  his  recent  visit 
to  America,  he  was  elected  an  honorary  member  of 
the  American  Philosophical  Society,  and  in  October 
of  the  same  year  was  elected  with  Mr.  Bessemer 
the  first  honorary  members  of  ihe  very  ancient 
Society  the  Gewerbe-Verein  of  Berlin. 

In  1871  he  was  brought  into  the  Athenaeum  Club 
by  the  Managing  Committee,  and  has  since  then 
served  as  a  member  of  the  same  committee.  He  is 
also  a  member  of  the  Philosophical  and  Royal 
Society  Clubs. 

Dr.  Siemens  has  presented  many  scientific  papers 
to  these  societies.  His  first  paper  was  presented  to 
the  Institution  ofCivil  Engineers  on  the  17th  of  May, 
1853,  and  was  entitled,  "  On  the  Conversion  of  Heat 
into  Mechanical  Effect."  It  was  the  first  paper  pub- 
lished in  this  country  which  considered  the  subject 
of  heat  engines  from  the  point  of  view  of  the  mecha- 
nical theory  of  heat,  and,  although  a  quarter  of  a 
century  has  nearly  elapsed  since  it  was  read,  it  may 
be  to-day  taken  as  a  guide  to  the  subjects  to  which 
it  has  reference.  Between  this  period  and  1S60  he 
described  his  governor,  steam  engine,  and  watcr- 
1  meters,  in  papers  to  the  Institution  of  Mechanical 
\  Engineers. 

\  In  1862  he  presented  to  the  Institution  of  Civil 
Engineers  a  very  elaborate  paper  "  On  the  Electrical 
Tests  employed  during  the  construction  of  the  Malta 
and  Alexandria  Cable,  and  on  insulating  and  pro- 
tecting submarine  cables." 

In  1863  he  prL'pared  a  paper  on  "  Observations  on 
the  Electrical  Resistance  and  Electrification  of  some 
Insulating  Materials,  under  pressures  up  to  300 
atmospheres,"  which  was  published  in  the  British 
Association  Report  for  that  year.  The  two  main 
points  brought  out  were  that  the  inductive  capacity 
of  gutta-percha  is  not  affected  by  increased  pressure 
and  that  of  india-rubber  is  diminished. 

'In  1866  Dr.  Siemens  presented  to  the  Roj-al 
Society  a  scientifia  paper  on  "Uniform  Rotation," 
which  is  printed  in  the  Philosophical  Transac- 
tions. 

On  the  14th  February,  1867,  was  read  his  paper 
"  On  the  conversion  of  dynamical  into  electncal 
force  without  the  aid  of  permanent  magnetism," 
which  is  peculiarly  interesting  as  being  the  first 
scientific  enunciation  in  thiscountry  of  the  dynamo- 
electric  principle  upon  which  the  most  powerful 
light  producing  machines  depend. 


Another  scientific  paper  presented  by  him  to  the 
same  Society  in  1871,  "On  Electrical  Resistance,' 
was  made  tne  Bakerian  Lecture  for  that  year.  It 
treats  of  a  method  of  measuring  variation  of  tempe- 
rature by  variation  of  electrical  resistance ;  and  the 
new  instruments  described  in  this  paper,  the  elec- 
trical resistance  thermometer  and  pyrometer,  in 
connection  with  the  differential  voltameter,  are 
already  being  appreciated  as  valuable  auxiliaries  in 
thermomctrj-,  and  in  metallurgical  research.  These 
instruments  allow  of  the  measurement  of  tempera- 
ture without  any  break,  from  the  lowest  attainable 
degree  of  cold  to  a  temperature  approaching  that  of 
the  fusion  of  platinum. 

Between  this  period  and  1876  he  read  various 
papers,  principally  on  metallurgical  questions,  before 
the  Iron  and  Steel  Institute,  the  Chemical  Society, 
and  the  British  Association. 

In  Februar)-,  1876,  he  read  a  paper  "  On  the  Action 
of  Light  on  Selenium,"  before  the  Royal  Institution, 
and  presented  his  paper  "On  determming  the  depth 
of  the  Sea  without  the  use  of  the  Sounding  Line, 
and  on  an  Attraction  Meter,"  to  the  Royal  Society, 
which  has  since  been  published  in  the Phnosophical 
Ti-ansactions  of  that  body. 

Many  ctlier  papers  presented  by  Dr.  Siemens  to 
scientific  bodies  (notably  that  on  puddling  iron,  read 
before  the  British  Association  in  1868,  snowing  in- 
contestably  that  the  carbon  and  silicon  can  be  made 
to  leave  the  pig  metal  by  the  action  of  the  fluid  oxide 
of  iron  present,  alone),  all  treating  of  subjects  of 
varied  scientific  and  practical  value,  might  be  here 
considered,  but  we  must  be  content  to  refer  our 
readers  for  particulars  to  the  Transactions  of  these 
bodies. 

In  a  short  memoir  of  this  kind,  and  one  treating, 
moreover,  of  a  busy  worker,  whose  every  day  and 
hour  is  employed,  although  much  has  been  said,  a 
great  deal  remains  unsaid,  and  we  shall  complete 
this  with  a  list  of  the  awards  Dr.  Siemens  has  ob- 
tained. 

The  Society  of  Arts  presented  him  with  its  gold 
medal  for  his  regenerative  condenser  in  the  year 
1850,  and  the  Institution  of  Civil  Engineers,  in  the 
Session  1852-53,  with  its  Telford  medal  for  the 
paper  already  referred  to. 

In  1851  and  1862,  Dr.  Siemens  received  prize 
medals  of  the  London  Exhibition,  and  in  1867  was 
awarded  a  Grand  Prix  at  the  Universal  Exhibition  - 
of  Paris  for  his  regenerative  gas  furnace  and  steel 
process.  In  i86(^  the  degree  of  Doctor  of  Civil 
Law,  Honoris  causd,  was  conferred  upon  him  by 
the  University  of  Oxford,  and  in  1874  he  recei%'ed 
the  Koyal  Albert  medal  for  his  researches  on 
heat,  and  for  his  metallurgical  processes.  In 
187s  he  received  the  Bessemer  medal  of  the  Iron 
and  Steel  Institute  "in  recognition  of  the  valu- 
able services  he  has  rendered  to  the  iron  and  steel 
trades  by  his  important  inventions  and  investiga- 
tions," 

Dr.  Siemens  was  appointed  first  a  Commander 
and  subsequently  a  Dlgnatario  of  the  Brazilian  Order 
of  the  Rose.  It  is  not  often  that  life-long  exertions 
like  these  are  recognised  by  governments,  and  hence 
among  the  few  recognitions  of  this  description,  this 
from  the  Emperor  of  Brazil  must  have  been  of  a 
very  pleasing  character  as  coming,  moreover,  from 
a  Potentate  so  qualified  to  judge  of  sdeotific  and 
technical  merit. 
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CLAMOND'S  THERMO-PILE. 

It  is  well  known  that  Clamond's  Patent  Thermo- 
pile, in  its  earlier  form,  failed  to  bear  up  under 
the  ordeal  of  continued  use.  It  has  not,  however, 
on  that  account  been  abandoned  altogether. 
Further  improvements  have  been  made,  and  it  is 
hoped  that  its  failings  will  thereby  be  overcome, 
while  its  merits  are  brought  more  conspicuously 
ouL  These  improvements  are  embodied  in  an 
English  patent.  No.  1583,  of  1877.  They  relate  to 
the  casting  and  forming  of  the  thermo-electric 
elements  themselves,  and  to  the  manner  of  grouping 
them  together  into  a  pile  or  generator. 

The  current  obtainable   from   a   thermo-electric 
element  or  pair,  depends,  of  course,  on  the  two 


the  length  and  thickness  of  the  thermo-electric  bara 
conjointly ;  but  this  plan  entails  both  heavy  and 
costly  apparatus,  and  necessitates  the  employment 
of  very  large  masses  of  metals  or  alloys.  The  first 
improvement  in  the  new  patent  is  designed  to 
remedy  this  inconvenience  by  the  intervention  of 
a  partition  or  plate  of  some  material,  which  is  a 
bad  conductor  of  heal  and  electricity,  such  as 
amianthus,  terra-cotta,  or  mica,  between  the  two  ends 
of  the  thermo-electric  bar,  without  breaking  the 
metalliccontinuityofthe  latter,  and  allowingsufmnent 
sectional  area  of  metal  to  connect  both  ends  of  the 
\xtr.  By  means  of  this  heat  screen  of  non-conduct- 
ing material,  partially  dividing  the  bar  into  two 
parts,  the  heat  from  the  hot  end  is  in  great  part 
prevented  from  radiating  and  being  conducted  to 
the  cold  end. 
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metals  employed,  the  difference  of  temperature 
maintained  between  the  ends  of  the  thermo-electric 
bar,  that  is  to  say  between  the  junction  of  the 
metals  and  the  free  ends,  and  the  resistance  of  the 
bar.  With  a  given  pair  of  metals  the  strength  of 
current  available  depends  solely  on  the  difference  of 
temperature  kept  up  and  the  resistance  of  the  bar  ; 
the  greater  the  diflerence  of  temperature  and  the 
less  the  resistance  of  the  bar,  the  greater  is  the 
current  strength  obtained.  But  with  the  stout  bars 
employed  in  thermo-piles,  electric  resistance  may 
be  neglected.  A  certain  proportion  or  relation 
must  always  exist  between  the  section  and  the 
length  of  a  bar,  in  order  that  the  two  extremities 
may  be  easily  maintained  at  very  great  differences 
of  temperature.  The  result  is  that  when  intense 
currents  have  been  required,  it  has  been  the  custom 
hitherto  in  coastnictmg  thermo-piles,  to  increase 


Figure  I  represents  a  plan,  and  figure  3  a  section 
of  this  non-conducting  diaphragm  such  as  would* 
be  employed  for  a  single  square  thermo-electric 
bar,/  and  p  being  holes  through  which  the  bar  is 
cast,  so  as  to  make  the  alloy  continuous.  If  such  a 
plate  be  placed  in  a  mould  for  casting  the  bar,  the 
metal  on  each  side  of  it  will  be  united  by  little 
cylinders  of  metal  through  the  holes.  Bars  thus 
made  are  like  partitioned  metal  plates,  a  form  which 
permits  of  their  sectional  area  being  increased 
without  increasing  their  length.  Great  differences 
of  temperature  with  a  very  small  distance  between 
the  pole  plate,  and  consequently  a  much  greater 
production  of  electricity  with  less  metal  employed 
and  less  heat  expended,  are  the  results.  This 
diaphragm,  as  the  patent  points  out,  fulfils,  in 
some  degree,  the  function  of  a  porous  vase  in  a 
voltaic    cell,    which,  iJliWe  ■^\sWaxv%  vn^i  Xvijix^ 


46 


THE  TELEGRAPHIC  JOURNAL. 


[Fkdruaky  I,  187S. 


in  contact,  in  such  a  manner  as  to  permit  the 
passage  of  electricity,  prevents  them  mixing  too 
quickly. 

Figure  11  represents  another  mode  of  making 
elements  suitable  for  the  construction  of  smaU 
thermo-piles  for  domestic  purposes.  The  figure  is  a 
section  of  a  group  of  elements,  y  g  being  a  perforated 
plate  or  flat  cylinder  of  plaster  of  Paris,  earthenware, 
or  other  non-conductor  of  heat  and  electricity,  p  p 
are  perforations  into  which  a  thermo-electric  alloy 
(say  two  parts  zinc  and  one  part  antimony)  is  cast, 
r  r  arc  wires  of  German  silver,  or  other  thermo- 
electric metal,  one  end  being  cast  into  the  alloy  at 
the  bottom  of  one  pole,  the  other  end  passing 
through  a  hole  in  the  material  of  the  diaphragm  to 
the  top  of  the  next  pole,  where  it  is  likewise  cast 
into  the  alloy.  If  preferred,  the  wire  maybe  coated 
with  asbestos  paper,  or  other  insulating  material, 
as  shown  at  r  r,  and  cast  into  the  alloy  itself.  In 
cither  case  the  end  of  the  wire  is  cur\'ed  into  the 
form  of  a  ring,  so  as  to  give  ample  conducting 
surface  to  the  metal  to  ensure  good  contact.  In 
this  way  the  thermo-electric  junctions  arc  formed 
and  connected  to  each  other  "in  scries."  The 
perforations  in  the  diaphragm  may  with  advantage 
be  formed  like  a  double  cone,  as  shown  at  l>  p,  so 
as  to  retain  the  alloy  firmly  in  its  place.  The  plate 
s,  of  earthenware  or  metal,  is  the  bottom  of  the 
mould  or  hearth  on  which  the  diaphragm  is  laid 
when  the  casting  is  made  ;  and  /  is  an  upper  plate 
pierced  with  holes,  which  arc  arranged  opposite 
the  holes  in  the  perforated  plate,  so  that  the 
separate  bores  may  all  be  filled  at  once,  by  one 
ladlcful  of  the  melted  alloy.  The  diaphragni  with 
its  accompanying  plates  /  and  s,  may  be  cur\-ed  in 
the  form  of  a  segment  of  a  circle,  so  that  two  or 
more  segments  placed  together  may  form  a  cylindrical 
battcrj-.  Small  piles  so  formed  can  be  heated  over 
an  ordinary  gas  name  or  lamp  chimney. 

This  leads  us  to  the  second  new  improvement: 
the  manner  of  building  up  the  thermo-electric 
elements  into  a  pile  or  battery.  The  general  form 
selected  for  the  pile  is  that  of  a  large  hollow  upright 
tube,  with  tlie  heated  junctions  set  round  the 
internal  wall,  and  the  cool  junctions  set  round  the 
external  wall.  Such  a  tubular  pile  can  be  built  up 
of  cylindrical  elements,  connected  in  series,  the 
positive  and  negative  poles  of  the  pile  appearing  at 
the  top  and  bottom  of  the  pile  respectively,  or  vice 
vend.  Figures  3  and  4  exhibit  this  arrangement  of 
the  elements.  E.ich  cylindrical  element  is  separated 
from  that  above  and  below  it  by  a  non-conducting 
plate  ofinicaor  asbestos  R;  all  the  negative  poles 
are  shown  at  the  interior  of  the  tube,  and  all  the 
positive  poles  at  the  exterior;  while  the  two 
terminal  poles  of  electrodes  of  the  entire  battery 
arc  shewn  by  wire  spirals  at  the  top  and  bottom. 
Figures  5  and  6  represent  this  mode  of  arranging 
the  pairs  in  greater  detail,  5  being  a  vertical,  and  6 
a  horizontal  section  through  the  pile ;  a  and  b  are 
interior  and  exterior  protecting  tubes  or  envelopes 
covering  the  pole  tubes  c  d,  which  form  the 
junctionswith  the  thermo-electric  alloy.  Toobtain 
good  contact  between  the  alloy  and  the  pole  tubes, 
the  latter  are  made  of  riddled  or  pierced  metal,  or 
of  metallic  cloth,  so  that  the  molten  alloy  can 
permeate  them  ;  d  is  the  cool  or  exterior  pole  or 
junction,  and  c  the  interior;  while  e  is  the  non- 
conducting   diaphragm,  pierced  with    holes,  and 


embedded  in  the  thermo-electric  allov.    Each  sin^ 
element  is,  therefore,  ia  the  form  (^a  flat  cylinder, 
compounded  of  the  inner  and  outer  pole  cylinders 
c  D,  with  their  protecting  cylinders  a  b,  and  tlw 
intermediate  cylindrical  partition  of  non-conducting 
material  e  ;  the  whole  being  united  by  the  thermo- 
electric alloy   into  one  solid  ring.      Out  of  then 
single  cylindrical  elements  the  tubular  pile  is  buik 
up   after   the   manner  of  figure   3,    where   three 
elements  are  shown,  one  above  another,  forming  a 
tube.    If  the  interior  of  such  a  tube  of  element^  ' 
be  heated  while  the  exterior  is  kept  cool,  the  inner 
tube  c  will  become  a  negative  pole,  while  the  outer 
tube  D  will  be  a  positive   pole  in  each  of  the 
elements.      To    connect    them  up  in  series 'fiw 
J' intensity"  currents,  it  is    therefore  necessary  to 
join  the  inner  pole  cylinder  c  of  one  ring  element, 
to  the  outer  pole  cylinder  n  of  the  next    Inthii 
way  all  the  ring  elements  are  connected  together 
and  the  poles  of  the  battery  or  generator  appear  at 
the  ends  of  the  tube  as  shown.     To  separate  the 
different  elements  from  each  other  in  the  pile  layen 
or  washers  R  r,  of  caoutchouc,  asbestos,  or  other 
insulating  and  infusible  material,  such  as  is  used  for 
steam  tubes,  arc  employed. 

The  necessary  source  of  heat  for  producing  the 
thermo-electric  currents  may  be  obtained  from  a 
charcoal  fiie,  from  the  waste  heat  of  a  furnace,  or 
from  gas.     Where  gas  is  employed  as  the  source  of 
heat,  the  apparatus  is  arranged  as  shown  in  fig.  lOj 
which  consists  of  a  thermo-electric  tube  having  it* 
interior  heated  by  a  (lame  or  brazier.     The  heating 
surface  is  increased  by  being  serrated,  and  is  pro- 
tected against  the  immediate  contact  of  the  Hame  by 
a  return  flue,  which  causes  the  products  of  com- 
bustion to  re-traverse  the  interior  before  finally 
passing  off  by  the  chimney.    The  tube  is  also  sur- 
rousded  on  the  outside  by  an  envelope  of  cold  water 
to  act  as  a  refrigerator  to  the  outer  poles.     Two 
other  sources  of  heat  are  utilised  by  trie  inventor, 
namely,  the  steam  boiler  tubes  at  a  high  temperature, 
and  waste  steam.    Fig.  7  shows  the  first  of  these; 
the  tubular  piles,  ii,  being   made  to  enclose  steim 
boiler  tubes,  as  in  the  Field  boiler.     Fig.  8  shows 
the  second  plan,  in  which  tubes  receiving  steam  to 
be  condensed  are  enveloped^)*  the  thermo-electric 
tubes,  which   are   isolated  from  them  by  rings  of 
caoutchouc  or  other  material. 

The  manufacture  of  Clamond's  new  pile  in  this 
country,  is  in  the  hands  of  Messrs.  Latimer  Clark, 
Muirhcad  &  Co.,  Westminster. 


TOMMASrS  TELEGRAPH  APPARATUS  FOR 
WORKING  LONG  SUBMARINE  CABLES. 


Tttimmining  Apparatm, 
This  is  shown  in  elevation  by  fig.  I...B  is  a  finger 
key,  of  which  there  are  teh,  arranged  side  by  side  in 
a  row,  so  that  they  can  be  easily  manipulated  when 
signals  have  to  be  sent  by  their  means.  By  pressing 
with  the  finger  on  the  button  or  knob  b,  the  spring 
c  causes  the  ratchet  wheel  D  to  make  i  of  a  revolu- 
tion, which,  by  means  of  a  toothed  wheel  E  and 
pinion  F,  produces  ^  of  a  revolution  of  the  washer  G. 
This  washer  is  of  hardened  india-rubber,  and  serves 
as  nave  to  the  four  springs  h  set  round  it  like  spokes. 
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Thew  spriogs,  the  ends  of  which  are  of  platinum 
aiut  irtiich  are-  perfectlr  insulated  from  each  other, 
dide  br  the  eSect  of  the  rotation  of  the  washer  a 
npos  plates  of  platinum  arranged  for  this  purpose 
u  the  grooves  of  the  pieces  of  hardened  india- 
nbber  i  and  k. 


The  result  of  these  arrangements  is  that  when 
one  of  the  springs  u  places  the  zinc  pole  of  the  pile 
in  communication  with  the  earth,  the  other  spring 
H  places  the  copper  pole  of  the  same  pile  in  connec- 
tion with  the  cable  or  the  aerial  wire  (accordingly  as 
the  communication  is  submarine,  underground,  or 


f^-4 


Fig.  3  shows  the  arrangement  of  these  plates, 
which,  for  thorough  comprehension  of  their  work- 
ing, are  drawn  in  plan,  whereas,  in  accordance  with 
the  position  of  the  springs  H,  they  should  have  been 
represented  as  seen  m  elevation. 


by  wires  suspended  from  posts),  and  that  on  the 
contrary,  when  one  of  the  springs  h  places  the 
copper  pole  of  the  pile  in  communication  with 
the  earth,  the  other  spring  h  places  the  zinc  pole 
of  the  same  pile  in  connection  \vit.K  VU^  t^sS^'a  cix 
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with  the  aerial  wire.  The  result  is  a  reversal  of 
current  at  each  contact  established  by  the  springs  lE 
between  the  short  plates  and  the  long  plates  fixed 
in  the  groove  of  the  pieces  i  and  k.  j'liercfore,  by 
pressing  on  the  knob  ii,  two  successive  waves  of 
electric  current  arc  sent  into  the  cable,  both  of  equal 
duration,  but  always  of  a  different  designation  ; 
that  is  to, say,  if  tlic  first  is  negative  the  other  is 
positive,  and  vice  versa. 

If  instead  of  fi.\ing  one  long  and  two  short  plates 
fixed  in  the  grooved  part  of  the  pieces  I  and  k,  as 
shown  in  fig.  2,  four  or  even  six  short  and  one  long 
one  arc  fixed  therein,  it  is  evident  that  by  pressing 
on  the  knob  r  four  or  six  successive  waves  of 
electric  current  of  equal  duration  will  be  sent  into 
the  cable  or  aerial  wire,  and  that  it  depends  solely 
upon  the  manner  in  which  the  short  plates  are 
placed  in  connection  with  the  poles  of  the  pile 
whether  these  waves  are  always  of  a  different 
designation  ;  that  is  to  say,  whether  a  positive  wave 
is  always  followed  by  a  negative  one,  and  vi'i:t-  tvrsn. 

IJy  ^-arjing  the  grouping  of  these  waves  in  the 
mechanism  of  each  of  the  ten  keys,  ten  different 
combinations  may  be  obtained  without  going  beyond 
a  maximum  of  six  waves  per  group,  the  three 
reversals  of  current  inclusive. 

When  desired,  only  two  knobs  or  studs  may  be 
used,  and  consequently  only  two  combinations,  one 
of  which  will  represent  conventionally  a  dash  and 
the  other  a  dot ;  the  ordinary  "  Morse  '  code  would 
be  employed. 

'ITie  signs  produced  upon  the  receiving  apparatus 
(as  will  be  seen)  by  nine  of  these  combinations, 
represent  conventionally  each  of  the  nine  numbers 
or  numerals,  and  the  signs  produced  by  the  tenth 
combination  represent  the  zero  or  nought. 

The  result  of  all  this  is  that  the  operator  or  sender 
of  the  telegram  or  dispatch  (this  telegraphic 
dispatch  being  alw.iys  written  in  figures  as  will  be 
explained)  has  no  other  operation  to  perform  than 
to  press  successively  the  ten  knobs  marked  with  the 
numbers  composing  the  figures  which  he  is  to 
transmit,  according  to  the  indications  of  the 
dispatch. 

If  the  mode  of  transmission  adopted  is  the 
"Morse"  code,  in  which  case  two  knobs  only  would 
be  employed,  the  sender  has  only  to  press  with  his 
finger  on  the  knobs,  which  produce,  as  wilt  be  seen, 
a  red  dot  and  a  blue  dot  (which  conventionally 
represents  a  dot)  or  upon  the  other  which  produces 
a  blue  dot  and  a  red  dot  (which  conventionally 
represents  a  dash)  accordingly  as  he  is  to  send  one 
or  other  of  these  signs. 

It  need  scarcely  be  obsen'ed  that  by  means  of  its 
spiral  spring  each  knob  or  stud  returns  to  its  place 
directly  the  pressure  of  the  finger  of  the  operaror  is 
removed,  and  that  this  movement  has  no  effect  upon 
the  washer  (i,  owing  to  the  spring  r.,  which  compels 
the  wheel  e  to  turn  only  in  one  direction,  and  also 
to  the  ratchet  wheel  n,  which  permits  the  spring  c 
to  rise  again  by  sliding  over  its  teeth,  and  conse- 
quently without  setting  it  in  motion. 

To  apply  this  system  to  aerial  wires,  as  in  these 
conductors,  the  unequal  duration  of  the  waves  of 
electric  current  produce  no  inconvenience ;  an 
ordinary  manipulator  may  be  used,  arranged  so  as 
to  reverse  the  current  automatically  after  each 
signal,  the  receiving  apparatus  being  so  arranged 
that  the  reverse  current  will  produce  no  sign. 


Receiving  Apparatus. 

This  is  composed  of — 

1st.  A  main  relay,  shown  by  figs.  3  and  4. 

3nd.  Two  acces^ry  relays  to  which  are  given  tbe 
name  of  interrupting  relays,  showQ  by  fig.  5. 

3rd.  A  "  Morse"  receiver  shown  by  fig.  6. 

4th.  An  ordinary  interrupter  and  electric  strikin; 
work  not  shown  upon  the  drawing. 

The  small  bar  a,  fig.  5,  is  of  steel,  tempered  ud 
magnctiiied  ;  its  lower  pivot  which  terminates  in  a 
cone  rests  by  its  point  only  on  the  point  of  an 
inverted  cunc  hollowed  out  of  a  hard  stone,  or  la  a 
small  block  of  well  tempered  steel ;  the  upper  pirot, 
which  likewise  ends  in  a  cone,  also  rests  by  iti 
point  only  upon  the  point  of  a  cone  hollowed  out  of 
a  small  block  of  well  tempered  steel.  The  hsri 
stone  or  the  block  of  steel  is  set  in  the  lower  screw 
and  the  block  of  steel  in  the  upper  screw,  whicbire 
placed  at  the  end  of  the  fork  B ;  the  base  of  the 
cones  hollowed  out  of  the  hard  stone  and  die  snail 
block  of  steel  having  a  diameter  equal  to  twice  the 
diameter  of  the  pivots,  and  a  depth  equal  to  that  of 
the  cones  of  these  latter,  the  surikces  are  evefv- 
where  perfectly  smooth  and  polished,  and  the  arch- 
ing or  curving  of  the  piece  is  absolutely  perfect; 
tlie  result  is  that  the  friction  of  the  pivots  of  the 
small  bar  .\  arc  almost  null,  and  that  nevertheless 
these  pivots  must  forcibly  alwaj-s  remain  in  the 
centre  of  the  hollow  cones,  and  that  consequently 
the  position  of  the  small  bar  a  never  leaves  thit 
vertical  line  notwithstanding  the  evolutions  which 
it  may  have  to  perform. 

The  centre  of  rotation  of  the  small  bar  a  is  placed 
in  the  axis  of  the  two  poles  of  an  electro-magnet 
formed  by  the  double  horse-shoe,  fig.  4,  around 
which  is  wound  insulated  copper  wire,  which  forms 
the  four  reels  c.    The  result  is,  that  so  long  as  no 
current  passes  through  this  wire  the  small  bar  A 
remains  motionless,  and  parallel  to  the  cheeks  or 
flanges  of  the  reel  c  either  from  the  effect  of  the 
attraction  which  the  two  poles  of  the  electro-magnet 
(which  at  this  moment  act  simply  as  iron)  exercise 
equally  upon  its  two  poles,  or  from  tbe  influence  of 
the  magnetised  bar  e,  which  compels  the  small  bar 
A  to  keep  the  same  direction  as  itself;  but  directly 
a  current,  however  weak,  circulates  in  the  wire,  the 
horse-shoe    is    imniediately    transformed    into    a 
magnet,  and  its  two  poles  become  the  one  positive, 
the  other  negative.     The  small  bar  a  is  then  com- 
pelled to  turn  upon  itself  under  a  quintuple  influence, 
namely — 

1st.  The  quadruple  influence  which  the  poles  of 
the  electro-magnet  exercise  upon  it,  for  its  negative 
pole  is  attracted  by  the  positive  pole  and  repelled 
by  the  negative  pole  of  the  electro-magnet,  whereas 
its  positive  pole  is  attracted  by  the  negative  pole 
and  repelled  by  the  positive  pole  of  the  aforesaid 
electro-magnet. 

ind.  The  influence  which  the  passage  of  the 
current  in  the  two  reels,  placed  in  front  of  the  north 
pole  of  the  small  bar  a,  exercises  upon  this  latter  ; 
the  result  is  that  the  small  bar  A  is  so  sensitive  to 
the  slightest  passage  of  the  current  in  the  reels  r 
that  yijj  of  the  current  of  a  single  element "  Minotto," 
after  having  traversed  a  resistance  equal  to  that  of  a 
transatlantic  cable,  is  more  thati  sumcient  to  make 
it  work.  Now  as  the  south  pole  (n)  of  the  small 
bar  A  is  always  approaching  the  side  of  ^e  positive 
pole  of  the  electro-magnet,  and  as  the  operator  or 
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ihist  may  at  pleasure  send  the  currents  so  as 
■form  into  positive  pole  either  the  pole  on 
It  or  that  to  the  left  of  the  electro-magnet, 
th  pole  of  the  small  bar  a  may  at  the  will  of 
rator  travel  either  to  the  right  or  to  the  left, 
isequently  touch  either  the  spring  G,  or  that, 
e  small  t»r  A  being  in  metallic  contact  with 
t  B  by  the  intermediary  of  the  small  block  or 
locks  of  steel,  the  fork  B  being  in  connection 
le  of  the  poles  of  a  local  pile,  the  spring  f 
e  electro-magnet  a  (sec  fig.  5),  the  spring  G 
e  other  electro-magnet  of  the  other  iuter- 
;  relay,  which  is  not  seen  in  fig.  5,  and 
two  electro-magnets  being  in  connection 
e  other  pole  of  tne  same  local  pile,  the  result 
when  the  south  pole  of  the  small  bar  a 


touches  the  spring  F  the  armature  6  is  attracted  and 
the  spring  c  touches  the  button  or  stud  rf,  and  when 
the  south  pole  of  the  piece  A  touches  the  spring  g 
the  same  manoeuvre  is  produced  upon  the  omer 
interrupting  relay.  Now  the  knob  or  stud  d  being 
in  connection  vnih  the  terminal  /,  which  is  itself  in 
connection  with  the  electro-magnet  H  by  the  inter- 
mediary- of  a  terminal  (sec  figures  5  and  6),  the 
spring  c  being  in  connection  by  means  of  the  ter- 
minals i  and  r  with  one  of  the  poles  of  a  second 
local  pile,  and  the  other  pole  of  this  pile  being  in 
connection  with  the  electro-magnet  Hj  the  result  is, 
that  at  each  contact  between  the  spring  c  and  the 
knob  or  stud  tf  the  armature  K  is  attracted,  and  the 
spur  wheel  L  prints  a  red  dot  upon  the  strip  of  paper. 
(To  be  continued.') 


REGNIER  ELECTRIC  LIGHT  LAMP. 


agenious  form  of  lamp,  of  which  we  give  an 
tion,  possesses  very  distinct  points  of  novelty 
boM  which  hare  been  preriously  designed. 


Abandoning  the  carbon  points,  M.  Regnier  employs 
two  circular  discs  of  carbon,  inclined  towards  one 
another,  so  that  the  voltaic  arc  passes  betweco.  \iNKii; 
edges.  By  keepVti^  ^ive  discs  m  Acs^  \«A  w»'iaias«a. 
rotation,  fresh  ^tXaom  ot  \i»  tAip&  w*  \i«a«e»»»- 


so 


THE  TELEGRAPHIC  JOURNAL. 


[February  1,^878. 


to  the  action  of  the  current,  and  thereby  the  neces- 
sary equal  space  for  the  voltaic  arc  to  traverse  is  pre- 
served. 

In  the  figure,  a  is  the  base  of  the  apparatus,  bbb'  b' 
are  forked  standards,  d  d  carbon  discs  having  a 
continuous  rotary  motion  imparted  to  them  by  the 
clockwork  motors/ and  f.  Mg^  are  the  trunnions 
on  which  both  discs  and  motors  oscillate  ;  i  A  is  a 
forked  lever  connected  to  the  motor  /"  by  a  long 
curt'ed  rod ;  £  is  a  button  screwed  on  the  end  of 
this  lever,  and  ending  in  the  cup  /.  By  means  of 
this  screw  the  motor/ can  be  caused  to  move  back- 
ward or  forward  so  as  to  adjust  the  carbons,  m  is  a 
coil  of  wire  surrounding  a  soft  iron  magnet  (not 
shown). 

By  means  of  the  rod  /,  crank  r,  and  arm  s,  this 
magnet  by  pulling  downward  moves  the  motor  /  to 
the  rear,  and  determines  the  separation  of  disc  d. 
Att  t  are  springs  which  tend  to  move  the  disc  tf  in 
contact  with  the  disc  d,  and  so  to  establish  the  light. 
These  springs,  attached  at  u  and  at  v,  act  on  the 
motor  /  through  the  crank  r  and  arm  s.  xy  s  is  a 
forked  lever  attached  at  one  end  to  the  springs  and 
carrj-ing  at  its  other  extremity  a  set  screw,  by  means 
of  which  the  springs  can  be  more  or  less  extended, 
and  the  lamp  thereby  regulated,  i  and  3  are  the 
terminals  to  which  the  battery  «Hres  are  attached. 


CHLORIDE  OF    SILVER    CELL. 


The  annexed  figure  represents  a  small  form  of 
De  la  Rue's  chloride  of  silver  cell,  which  is  remark- 
ably well  adapted  for  electrical  testing,  either  on 
thore  or  at  sea.    We  have  already  had  occasion  to 
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mention  the  special  qualities  in  favour  of  this  cell 
for  such  a  purpose — its  very  constant  electro-motive 
force  from  time  to  time,  and  especially  during  the 
taking  of  insulation  resistance  tests,  its  freedom 
from  variation  in  electro-motive  force  when  shaken 
or  otherwise  disturbed,  its  small  portable  form  and 
cleanliness,  and  its  comparative  economy  in  the 
end.  We  hear  that  it  is  already  coming  into  use  as 
a  testmg  battery. 

In  the  diagram,  a  is  a  glass  vessel,  closed  at  the 
top  to  keep  out  dirt  by  a  stopper  of  cork  or  solid 

Eraffin  D,  but  preferably  of  cork,  because  it  can 
handled  with  more  ease  and  fits  the  cell  more 
tightly  than  paraffin,  which  is  apt  to  work  loose 
when  fitted  to  glass. 


The  negative  pole  c  consists  of  a  cylindrical  rod 
of  chemically  pure  zinc  supported  by  the  cork  stop- 
per, which  is  perforated  to  receive  it.  The  zinc  rod 
has  a  hole  in  the  top  to  allow  the  silver  connectiiig 
wire  or  electrode  which  goes  to  the  next  element  to 
be  soldered  in. 

The  positive  pole  consists  of  a  cylinder  of  silrer 
chloride  b,  having  a  silver  wire  or  electrode  k 
cast  into  it.  This  chloride  rod  is  usually  endosed 
in  a  hollow  cj'lindrical  diaphragm  of  fine  parchment 
paper. 

The  solution  for  chai^ng  the  cell  is  made  \xj 
dissolving  23  grammes  of  pure  sal-ammoniw;  or 
ammonium  diloride  in  one  litre  of  water. 

The  electromotive  force  of  each  element  is  abont 
I'lo  volts,  and  the  internal  resistance  is  about  S 
ohms.     Both  of  these  qualities  are  very  constant 

In  the  action  of  the  cell,  pure  silver  is  reduced 
and  deposited  on  the  floor  of  the  celt  Tu  prevent 
the  short  circuiting  of  the  poles  by  this  metallic 
deposit,  il  is  best  to  keep  the  rinc  rod  about  three- 
eighths  of  an  inch  raised  above  the  floor  of  the  celL 
This  pure  silver  deposit  can  be  readily  turned  into 
chloride  of  silver  a^in  by  means  of  a  small  quanti^ 
of  chlorine,  and  it  is  then  only  necessary  to  melt  tlie 
chloride  so  formed,  and  re-cast  it  into  rods  for  use 
over  again,  otherwise  the  pure  silver  may  be  sold  as 
it  is.  We  have  already  pointed  out  in  a  recent 
number  of  the  Telegraphic  Journal  that  twenty, 
fifty,  or  even  a  hundred  of  these  cells  can  be  fitted 
with  solid  paraffin  into  a  small  box  easily  carried  in 
the  hand,  so  as  to  form  a  convenient  portable  testing 
battery  for  the  use  of  electricians  abroad.  For 
medical  men  employing  the  feeble  current  cur^ 
this  cell  is  also  highly  convenient. 


MEASUREMENT  OF  THE  RESISTANCE 
OF  A  BATTERY. 


The  following  modification  of  the  ordinary  method 
of  testing  the  internal  resistance  of  a  battery  bf 
means  of  a  condenser  is  said  to  give  good  retuUi. 


In  the  accompanying  diagram,  e  is  the  battery,  whose 
resistance  is  required,  c  is  a  condenser,  G  a  galvano- 
meter, s  a  shunt,  and  K,  and  K,  are  two  feeys  for 
making  contact  In  making  the  test  by  the  ordinary 
method,  as  is  well  known,  the  key  K,  is  liret  de- 
pressed, and  the  deflection  on  the  galvanometer 
due  to  the  charging  of  the  condenser  hy  the  whole 
battery  current  observed.  The  condenser  ia  then 
discharged,  and  the  battery  shunted  with  s,  and  a 
second  deflection  observed  on  the  galvanom^er, 
namely,  that  due  to  the  reduced  battery  currenL 
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From  these  two  doHections  the  resistance  r  of  the 
battery  is  found  by  the  formula. 


where 

r  =  resistance  of  battery  in  ohms, 

s  =  resistance  of  shunt  in  ohms, 

D  =  defiection  obtained  with  battery  unshuntcd, 

D*  ■=  deflection  obtained  with  batterj*  shuntcct. 

It  is  advantageous  in  making  this  test  to  obscn'c 
D*  as  soon  as  possible  afier  the  shunt  s  has  been 
applied  to  the  batter>',  since  its  application  changes 
the  internal  state  of  the  battery  by  altering  the  con- 
ditions of  working,  especially  if  it  be  small.  The 
best  result  would  be  obtained  at  the  instant 
when  the  making  contact  with  k,  inserts  the  shunt. 
Instead  of  charging  the  condenser  two  separate 
times,  however,  it  is  only  necessary  to  charge  it 
once,  namely,  when  taking  the  full  deflection  n. 
If  while  it  is  thus  charged,  the  shunt  s  is  inserted  by 
depressing  the  key  k^,  this  has  the  effect  of  par- 
tially discharging  the  condenser,  and  causing  a  back 
throw  on  the  galvanometer.  This  reverse  defiection 
deducted*from  the  full  deflection  i>,  should  give  a 
highly  correct  value  for  d',  since  it  is  due  to  the 
instkntaneous  application  of  s. 


Stfaictos. 


Tht  Tttegraph  Pochet-hook,  Diary,  and  Telegraph 
Cade  for  the  year  1878.  Edited  by  Lieut.-Col. 
Fkank  Boltos,  Hon.  Sec.  Tel.  Eng.,  and  James 
SivEWiUGKT,  M.A.,  Superintendent  British  Postal 
Telegraph  Sei^-ice.    Letts,  Son,  &  Co.,  London. 

This  handy  little  volume,  which  has  lately  been 
issued,  is  likely  to  prove  very  useful,  containing 
as  it  docs,  a  large  amount  of  judiciously  selected 
matter  relating  to  both  the  scientific  and  commer- 
cial branches  of  telegraphy. 

Commencing  with  a  selection  of  formula:  which 
ire  likely  to  be  useful  to  the  pActical  electrician 
and  telegraph  engineer,  and  amongst  which  wc  notice 
a  valuable  estimate  for  the  quantities  of  materials 
and  cost  of  labour  required  in  erecting  an  over- 
ground and  underground  line,  there  follow  several 
pages  of  diagrams,  showing  the  connections  and 
methods  of  joining  up  the  various  telegraph  instru- 
ments in  use.  These  will  prove  very  useful  for 
inspectors  who  have  charge  of  the  various  kinds 
of  apparatus,  and  who,  although  gifted  with  good 
memories,  may,  at  times,  be  at  fault  when  making 
changes  in  some  of  the  more  complicated  systems. 

An  epitome  of  electrical,  magnetic,  and  telegraphic 
history,  dating  from  b.c.  600,  shows  well  the  pro- 
gress of  the  science. 

The  British  Telegraph  system  naturally  comes  in 
for  a  fair  share  of  notice,  and  several  pages  are 
devoted  to  useful  matter,  having  reference  chiefly 
to  the  regulations  concerning  the  c'espatch  and 
receipt  of  telegrams,  the  tarifis  for  the  same,  and 
for  the  renting  of  private  wires,  the  distribution  of 
time  signals,  etc 

We  notice  from  the  diary  that  in  France  there 
ire  four  kinds   of   telegraph    offices,  viz.,  offices 


worked  by  the  Telegraph  Department,  Municipal 
Offices,  Semaphore  Stations,  and  Lock  and  Weir 
Stations.  7*hc  latter  are  for  the  purpose  of  working 
the  boat  scr\'icc,  and  giving  timely  notice  of  the 
approach  of  floods. 

Pull  particulars  are  given  of  the  boards  of  manage- 
ment of  the\*arious  submarine  telegraph  companies, 
together  with  the  lengths  of  the  various  sections  of 
cable  owned  by  them ;  the  tariffs  are  also  clearly 
indicated. 

A  telegraph  code,  which  completes  the  telegraphic 
matter,  forms  one  of  the  most  useful  features  of  the 
book,  and  will  be  particularly  useful  to  those  who 
have  to  transact  much  business  by  the  aid  of  the 
telegraph.  The  code  is  so  arranged  that  many  sen- 
tences in  common  use  in  the  English  language  can 
be  e-tpressed  by  a  single  word,  and  it  has  been  pre- 
pared for  one  thousand  such  words  and  sentences, 
many  of  which  will,  of  themselves,  form  complete 
messages  of  a  frequently  recurring  description. 

Following  a  description  of  signalling  with  (lashing 
signals,  comes  a  list  of  telegraph  engineers  and  con- 
tractors, and  then  seven  pages  of  Messrs.  Letts' 
publications,  from  "The  Family  Washing  Book"  to 
"  The  .\iigler's  Register."  The  appropriateness  of  the 
introduction  of  this  catalogue  isnot,  at  first,  very  appa- 
rent, but  upon  reflection,  it  seems  to  dawn  upon  us. 
No  doubt  Messrs.  Letts  mean  to  suggest  that  the 
Atlantic,  or,  indeed,  any  other  sea,  may  be  regarded 
as  if  it  were  a  washing-tub  into  which  our  subma- 
rine cables  have  been  thrown,  and  that,  as  a  check 
upon  the  carelessness  and  dishonesty  of  old  Tethys 
Oceanus' "  Missus,"  it  is  prudent  to  keep  an  inventory 
of  what  we  have  thus  entrusted  to  her  to  soak,  just 
as  we  do  of  the  linen  which  we  send  every  week  to 
the  laundress.  And  then  "  The  Angler's  Register" 
will  be  found  convenient  for  entering  what  cables 
have  been  grappled  for  and  fished  up  from  time  to 
time,  whether  whole  or  in  fragments.  It  seems  a 
pity  that  "  The  Angler's  Guide,"  or  "  The  Complete 
Angler,"  is  not  also  included  in  the  catalogue.  That 
might  have  given  us  information  as  to  the  best  baits, 
ground  and  bottom,  for  catching  lost  lengths,  and 
even  have  recommended  killing  flies  for  every  month 
in  the  year,  which  would  save  a  world  of  trouble  and 
expense  by  "  rising  "  such  lengths  or  ends  to  the 
surface,  where  they  might  be  netted  or  galTed 
according  to  size  and  weight. 

Des  Paratonnerres  a  poinUs,  i  conducteurs  el  &  raccor- 
dements  Urreslres iiuiltiples.  Par  Melsens,  Membra 
de  I'Academic  Royal  des  Sciences  de  Belgique. 
F.  Hayez,  Bru.\cllcs. 

The  object  for  which  this  work  is  written,  is 
the  description  of  the  system  of  lightning  con- 
ductors established  on  the  Brussels  Town  Hall. 
Curiously  enough,  there  is  no  record  of  any  damage 
having  been  done  to  the  building  by  lightning  pre- 
vious to  the  ninteenth  century,  though  since  that 
period  injurv  has  been  done  on  several  occasions, 
and  notably  in  i860  and  1863. 

The  conductors  on  the  edifice  appear  to  have  been 
erected  in  a  most  substantial  and  scientific  manner, 
and  the  diagrams  in  the  book  show  well  how  the 
work  has  been  executed. 

Apart  from  being  a  descriptive  volume,  the  book 
is  very  useful,  as  it  orings  together  the  opinions  on 
the  genera)  subject  of  a  number  of  eminent  authori- 
ties. 
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At  the  general  meeting  of  the  Society  of  Teiegraph 
Engineers,  on  the  evening  of  Wednesday,  January  23, 
the  splendid  electric  light,  of  1,200  candles  intensity, 
produced  by  a  magneto -electric  machine  of  Messrs. 
Siemens,  commanded  the  admiration  of  all.  The  light 
from  the  glowing  carbon  points  was  reflected  upwards 
upon  a  screen  of  white  linen  suspended  from  the  roof, 
and  thence  reflected  down  again  upon  the  auditory.  It 
was  curious  to  observe  the  fleecy  whiteness  of  the  screen 
when  the  light  played  upon  it,  a  diffused  whiteness 
resembling  that  of  a  sunlit  cloud,  or  the  surface  of  new- 
fallen  snow ;  and  we  can  recommend  it  as  a  theatrical 
effect  or  as  a  source  of  diffused  light  in  photography. 
Besides  the  electric  light,  a  bichromate  cell,  invented 
by  Dr.  Bums,  an  American,  and  yielding  a  current 
whose  strength  is  extraordinarily  increased  by  pumping 
air  into  the  liquid  by  a  hand  syringe,  was  exhibited,  as 
also  a  piece  of  Edison  phonograph  slip,  with  recorded 
speech  upon  it.  The  slip  w^s  of  tin-foil,  and  covered 
with  minute  indentations.  The  address  of  the  President, 
Dr.  Siemens,  was  listened  to  with  marked  attention; 
but  it  was  rather  to  be  regretted  that  some  notable 
advances  in  telegraphy  were  left  unnoticed,  such  as  the 
duplexing  of  ocean  cables  by  Muirhead's  Artificial  Line, 
and  the  working  of  cables  by  means  of  Thomson  and 
Jenlcin's  Curb  Sender. 

The  announcement  of  the  resignation  by  Mr.  W. 
Langdon,  of  the  office  of  Acting  Secretary  to  the 
Society  of  Telegraph  Engineers,  will  be  received  with 
very  great  regret  by  all  connected  with  the  Society.  It 
will  be  extremely  difficult  to  find  a  successor  who  will 
prove  such  an  energetic  and  efficient  secretary  as  Mr. 
Langdon  has  been. 

New  Electrical  Law. — Clausins  announces  the  fol- 
lowing general  law,  of  which  many  of  the  knotvn  laws 
of  electrical  reciprocity  are  immediate  consequences. 
Suppose  there  to  be  any  number  of  conductors 
c,(  c,,  c,,  etc.,  which  mutually  influence  each  other; 
let  ttiem  receive  two  different  charges  of  electricity. 
Atthe£rst  charge,  let  the  respective  quantities  in  the 
different  bodies  be  q,,  q^,  q,,  etc.,  and  the  resulting 
potentials  v^,  v,,  v,,  etc.  At  the  second  charge  let  the 
corresponding  values  be  g,',  q,',  q,',  etc.,  and  v,',  v,', 
V,',  etc.,  then  we  shall  find  V,  0,'  +  v,  0,;  +  v^  Q,'  + 
etc.,  =  V,'  Qi  +  V,'  '0,  +  V,'  0,  +  etc.,  or  taking 
the  sums,  J  v  g'  -=  2  v'  Q. — Annalnt  d.  Phy.  v.  Chim. 

The  French  postal  and  telegraph  services  are  to  be 
united  and  placed  under  the  directorship  of  M.  Cocheris, 
a  weli'known  writer  on  political  economy. 

The  Telephone  at  Osborne. — On  the  evening  of. 
Monday,  January    14th,   Professor  Graham   Bell  had 
the  honour  of  exhibiting  to  the  Queen  the  marvellous 
capabilities  of  the  telephone.    The  trial  took  place  in 


the  Council  Chamber  of  Osborne  House,  Isle  of  Wi^t, 
in  presence  of  Her  Majesty,  the  Princess  Bemtrice,  tbe 
Duke  of  Connaught,  and  others  of  the  CouiL  A 
temporary  line  three-quarters  of  a  mile  long  bad  bees 
erected  between  Osborne  House  and  Osborne  Cott«ge, 
the  residence  of  Sir  Thomas  Biddulph,  and  tbe  experi> 
ments  began  by  the  Princess  Beatrice  speaking  with 
Lady  Biddulph.  At  Osborne  CotUge  Miss  Kate  Field, 
the  well  known  vocalist,  sang  "  Kathleen  Mavoameen," 
"Coming  through  the  Rye,"  and  the  " Cuckoo  Song," 
then  recited  .the  epilogue  of  As  yoH  tikt  ft,  all  ot 
which  were  distinctly  heard  by  the  Royal  p^rty,  and  so 
well  appreciated  that  the  Queen  thanke<l  the  singer 
personally  through  the  telephone.  Commuoication  was 
then  established  with  Cowes,  where  Major  Webber, 
R.E.,  was  superintending.  Here  seven!  part  songs  were 
sung  by  a  quartet,  and  plainly  heard  at  OAorne.  At 
Southampton,  which  was  switched  in  circuit  soinewbat 
later  by  Mr.  W.  H.  Preece,  a  bugle  call  .sounding  the 
"  Retreat,"  fell  on  the'hushed  ears  of  the  assembly  in 
the  Council  Chamber  like  a  distant  echo,  and  produced 
a  stirring  impression.  It  is  remarkable  that,  wbeieas 
for  ordinary  speech  or  music  the  ear  requites  to  be 
close  to  the  telephone  in  order  to  bear  anything  at  all, 
the  bugle  note  was  heard  by  eveiyone  present,  though 
standing  several  yards  from  the  recuving  telephone. 
At  the  conclusion  of  the  experiments,  London  was  con- 
nected up  to  Osborne,  and  tunes  played  on  Mr.  Bell's 
telephonic  organ  in  London  were  plainly  heard  by  the 
Royal  party.  The  experiments  lasted  froin  half-past 
nine  to  twelve  o'clock.  The  arrangements  at  Oabome 
were  made  by  Messrs.  Ormiston  and  Chevallier,  of  tbe 
Silvertown  Telegraph  Company.  On  the  following 
day,  some  further  trials  were  made  in  presence  of  the 
Royal  household,  and  several  of  her  Majesty's  minislers. 

TELEPKONE-IAN'A — A  MAKESHIFT  TeLBPHOXS.'— In  ft 

recent  lecture  at  the  London  Institution,  Profeiaor 
Barrett  mentioned  that  a  cheap,  makeshift  tele^one 
could  be  made  from  an  empty  tooth-boz,  by  making  a 
hole  in  the  bottom,  about  the  size  of  a  half-a-crown, 
and  fixing  over  it  a  disk  of  sheet  iron  [such  as  can  be 
cut  from  the  lid  of  a  meat.tin)  by  means  of  the  cover 
of  the  box.  A  small  bar  magnet  having  an  ordinaiy 
thread  reel  wound  with  insulated  wire  stuck  on  one 
pole,  completed  the  necessary  parts  of  the  contrivance. 
Professor  Barrett  stated  that  with  telephones  made  in 
this  way  be  had  been  able  to  converse  over  a  distance 
of  100  yards. 

A  Telephone  with  several  Auditors. — Prc^essor 
John  McKendrick,  writing  from  the  Physiolog-cat  La* 
boratory,  Glasgow  University,  to  Nature,  says  that  "  in 
endeavouring  to  utilize  one  telephone  by  making  several 
f^riends  listen  at  once,  I  have  found  that  by  fixing  the 
metal  disc  to  a  thin  membrane  over  a  small  cavi^, 
filled  with  air,  like  Koenig's  capsule,  and  having  a 
number  of  flexible  tubes  connected  with  it,  an  ear 
placed  at  the  end  of  each  tube  will  bear  distinctly. 
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No  less  than  eleven  different  patents  for  telephonic 
apparatus  were  taken  out  in  England  from  November 
20  last  year  to  January  15th.  Among  the  patentees  wc 
observe  the  names  o(  Professor  Graham  Bell,  Professor 
Fleming  Jenkin,  and  also  Dr.  E.  W.  Siemens.  One  of 
the  patents  (Mr.  Pritchctt's)  relates  also  to  phono* 
graphic  apparatus. 

The  Telephokb  aso  "  Elbctric  Pkn  "  in  Russia. 
— M.  Sergins  Kem  reports  in  the  Chemical  Ncvss  that 
the  telephone  is  also  the  groat  novelty  of  the  day  in 
Russia,wtierescveral  firms  are  selling  them  at  £i  a-piece, 
a  price  wh'ch  is  considered  there  to  be  too  high.  We 
wonder  what  the  Russians  would  think  of  the  price 
charged  in  England — ^^25  and  £2$  a  pair.  M.  Kcm 
aUo  states  that  the  diffusion  of  Edison's  electric  pen  is 
much  checked  by  Government  regulations,  as  the  use 
of  printing  implements  for  private  study  is  strictly  for- 
bidden in  Russia, 

At  a  recent  meeting  of  the  Medical  and  Physical 
Society  of  Wfiraburg,  Professor  Pick  showed  a  curious 
effect  of  the  articulating  telephone  currents  on  the  pre- 
pared limb  of  a  frog.  The  two  terminal  wires  of  a 
telephone  were  placed  in  contact  with  the  leg  muscles 
of  the  frog,  and  on  speaking  into  the  instrument  the 
Umb  was  seen  to  twitch  itself.  The  vowel  sounds  a  e  i 
had  scarcely  any  "  ran6ic  "  effect ;  whilst  o,  and  espe- 
cially M,  on  the  other  hand,  produced  a  most  violent 
convulsion,  The  command  "  Liege  still,"  in  a  loud 
voice,  bad  hardly  any  effect  ■  whereas  the  word 
"Tucker,"  even  in  a  low  tone,  caused  the  limb  to  jerk 
forcibly.  These  experiments  serve  to  remind  us  of  the 
original  observation  of  Galvani,  and  the  remarkable 
progress  of  electrical  science  since  his  day. 

HuGNis'ApPAaATUS. — H.  Christiani,  telegraph  secre- 
tary in  Beriin,  from  a  consideration  of  the  Bell  tele- 
phone, has  been  led  to  employ  the  magneto-induction 
currents  of  a  Hughes'  Apparatus  to  put  a  second 
Hngbes'  at  a  distance  into  action.  He  found  it  possible 
ta  work  with  certainty  through  130  kilometres  of 
cab!e. 

Am  interesting  note  on  Edison's  telephone  has  been 
communicated  to  the  Academy  of  Sciences,  Paris,  by 
M.  Br4gaet,  on  behalf  of  MM.  Gamier  and  Pollard, 
engineers  of  naval  construction  Cherbourg.  Wishing 
to  realise  the  effect  of  Edison's  1  lumbago  telephone, 
these  experimenters  took  a  little  (Iste  of  sheet-iron 
like  the  disc  of  Bell's  telephone,  and  pointed  against  it 
the  end  of  a  pencil  of  plumbago,  so  that  the  pencil 
point  pressed  lightly  on  the  centre  of  the  plate.  The 
pencil  on  the  one  hand,  and  the  plate  on  the  other, 
were  connected  to  the  two  terminals  of  an  ordinary  Bell 
telephone,  in  which  a  bar  of  soft  iron  took  the  place  of 
the  D»gnet.  A  battery  of  ten  Leclanch^  elements  was 
inserted  in  the  circuit.  On  speaking  so  as  to  throw 
the  plats  into  vibndon  the  end  of  the  plambago  style 


underwent  a  series  of  changes  of  pressure  from  the 
plate  without  the  contact  being  broken  between  them. 
These  variations  of  pressure  were  attended  by  corre- 
sponding variations  of  resistance  in  the  pencil,  and 
consequently  by  mcdulation  in  the  current  in  the 
circuit.  These  current  changes  in  turn  caused  the  disc 
of  the  Bell  telephone  to  vibrate  and  give  out  the  sounds 
spoken  beside  the  transmitting  plate.  This  union  of 
Bell's  and  Edison's  telephones  may  lead  to  louder 
utterances  on  the  part  of  the  former. 

Mr.  Edison  has  invented  a  larger  speaking  phono- 
graph, which  is  capable  of  being  heard  at  a  distance  of 
175  feet. 

J.vBLocHKoF^-'s  ELECTRIC  Caxdle. — FfOm  recent  ex- 
periments with  this  electric  wick,  it  appears  that  its 
cost  as  compared  with  the  ordinary  carbon  sticks 
stands  greatly  in  its  way  as  a  rival  of  the  latter.  A 
candle  0'i3  metre  long  bums  half  an  hour,  giving 
out  a  light  equivalent  to  250  candles,  and  costs  50 
centimes,  A  light  equivalent  to  1,000  candles,  lasting 
an  hour,  would  therefore  cost  4  francs  for  the  wick 
a'one,  apart  from  the  cost  of  working  the  magneto- 
electric  machine.  With  the  ordinary  carbon  points 
and  regulator,  the  same  light  can  be  maintained  at  a 
cost  of  only  3^  centimes,  from  the  consumption  of  about 
one-tenth  of  a  metre  of  the  points. 

Aluminium  in  Tbleoraphy. — The  D.'Allg.  Poly. 
Zrilung  draws  attention  to  the  fact  that  aluminium  has 
double  the  conducting  power  of  iron,  and  being  also 
tough  can  be  made  into  very  slender  wires.  Owing  to 
its  extreme  lightness,  line  wires  of  aluminium  would  be 
especially  suitable  for  military  telegraphy  service'; 
great  lengths  could  be  easily  transported.  The  diffi- 
culty of  producing  it  in  quantity  is  against  its  appli- 
cation for  the  purpose  in  question ;  but  it  is  thought 
that  the  mineral  oryolite,  which  is  abundant  in  Green- 
land, would  furnish  plenty  of  the  raw  ore  from  which  * 
the  metal  might  be  reduced  by  smelting.  An  alloy  of 
aluminium  and  iron  might  become  useful  as  a  material 
for  telegraph  wires. 

It  is  not,  we  think,  generally  known  that  aluminium  is 
highly  magnetic,  as  well  as  a  good  conductor.  In 
telegraphic  apparatus  having  movable  coils,  actuated 
by  the  passage  of  a  current,  aluminium  from  its  light- 
ness and  good  conductivity,  would  seem  to  be  eminently 
fitted,  and  we  believe  that  it  has  already  been  applied 
by  Messrs.  Siemens,  Beriin,  as  the  wire  for  the  coil  of 
their  new  recorder. 

Electro-Gilding  bv  Msaxs  of  Ferro-Cyanide. — 
Dirtgter's  Polyteek  nischer  Joumai  gives  the  following 
process  of  Herr  Ebermayer  for  electro  .gilding.  The 
bath  is  prepared  by  making  a  solution  of  300  grammes 
of  ferro-cyanide,  100  grammes  of  carbonate  of  potash, 
and  50  grammes  of  sal-ammoniac,  in  4  litres  of  water. 
To  this  solution  ate  aA&ei  aoo  ciimt  cKoSnafcVwa  «A  ». 
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second  solution,  formed  by  dissolving  100  grammes  of 
gold  in  aqua-regia,  driving  ofT  the  excess  of  acid  and 
dissolving  the  chloride  of  gold  so  formed  in  water,  so  as 
to  make  up  a  litre.  The  mixture  of  the  first  and  second 
solutions  takes  a  blue  colour,  which  disappears  on 
boiling,  whilst  ferric  oxide  is  precipitated.  The  liquid 
when  cooled,  filtered  and  made  up  to  $  litres  is  the 
fpldingbath.  As  it  is  a  bad  conductor  and  deposits 
ferric  oxide  upon  the  electrodes,  a  small  quantity  of 
cyanide,  not  sufficient  to  evolve  hydrocyanic  acid  on 
boiling,  is  added.  The  gilding  is  done,  performed  at  a 
temperature  of  40°  to  $0°  C.  When  the  bath  ceases  to 
yield  a  good  deposit,  another  200  cubic  centimetres 
are  added  as  before,  until  all  the  gold  is  used  up.  If 
the  bath  is  to  be  employed  for  further  quantities  of 
gold,  one-tenth  of  the  quantities  of  salt  above  prescribed 
must  be  added  to  the  bath.  The  advantage  of  the 
above  process  lies  in  avoiding  the  use  of  large  quantities 
of  cyanide  of  potassium,  which  is  objectionable  on 
sanitary  grounds. 

A  Constant  Daniell  Cell. — In  the  Philosophical 
Magazine  for  January,  Dr.  Oliver  j.  Lodge  describes  a 
form  of  Daniell  cell,  without  a  porous  partition,  in  which 
diffusion  of  the  sulphate  of  copper  and  sulphate  of  zinc 
solutions  is  so  retarded  as  to  keep  the  cell  practically 
constant  in  electro-motive  force.  The  plan  consists  in 
enclosing  strips  of  the  two  metals,  zinc  and  copper,  each 
in  its  own  separate  test  tube,  and  immersing  the  two 
tubes  lashed  together  by  silk  thread  into  a  vissel  con- 
taining a  solution  of  sulphate  of  zinc.  The  tube  into 
which  the  copper  strip  dips,  though  open  at  the  top,  is 
closed  at  the  bottom,  so  that  the  sulphate  of  zinc  solu- 
tion only  gains  access  to  it  by  the  top.  On  the  other 
hand  the  tube  enclosing  the  zinc  strip  is  open  at  the 
bottom,  so  that  the  sulphate  of  zinc  only  gets  into  it 
there.  A  few  crystals  of  sulphate  of  copper  lie  at  the 
bottom  of  the  copper  tube  and  dissolve  there.  The 
ends  of  the  metal  strips  are  carried  up  outside  the 
external  vessel  to  form  the  poles  of  the  cell.  The 
special  advantage  in  this  arrangement  consists  in  the 
fact,  that  in  order  for  the  sulphate  of  copper  solution 
to  make  its  way  to  the  zinc  plate  it  must  diffuse  up  out 
of  the  copper  lube,  and  downwards  through  the  sulphate 
of  zinc  solution,  then  upwards  through  the  zinc  test 
tube.  The  resistance  of  such  a  cell  is,  however,  very 
high.  The  tubes  can  be  arranged  so  that  no  dilTusion 
at  all  takes  place  by  raising  the  copper  tube  up  so  that 
its  edge,  which  should  be  damp,  is  about  one  quarter  inch 
above  the  surface  of  the  zinc  solution  in  the  vessel. 
The  electrical  connection  is  maintained  by  the  moisture, 
or  film  of  zinc  salt,  on  the  glass  surface  of  the  top  edge 
of  the  tube,  white  diffusion  is  prevented.  The  only 
change  which  can  go  on  in  such  a  cell  is  the  concen- 
tration of  the  zinc  solution,  and  that  can  be  kept  in 
check  bydrawing  off  the  solution  with  a  pipette,  and  re. 
placing  it  byfreah  water  from  time  to  time.  Dr.  Lodge 
proposes  the  latter  form  of  cell  as  a  standard  of  electro- 
motive  force. 


Wheatstone's  Violihckllo. — In  a  letter  to  the 
Alkenaun  on  the  "Origin  of  the  Telephone, '  llr. 
William  Chappell  relates  an  amusing  anecdote  in  con- 
nection with  Wheatstonc's  eariy  researches  on  the 
transmission  of  sound.  "  One  of  Wheatstonc's  earliest 
discoveries,"  says  Mr.  Chappell,  "  (one  long  before  his 
electric  telegraph),  was  that  all  the  varying  sounds  of 
musical  instruments  might  be  conveyed  to  considerable 
distances  by  means  of  solid  rods  joined  together.  It 
was  only  necessary  to  bring  the  end  of  the  topmost  rod 
sufficiently  near  to  the  instrument  to  receive  its  vihni- 
tions  without  touching  it.  An  eminent  foreign  minician, 
a  violincello  player,  coming  to  England,  brought  a 
letter  of  introduction  to  Wheatstone.  He  left  the  letter 
athis  house  and  appointed  to  call  again  at  a  particular 
hour  on  the  following  day.  Wheatstone  was  at  home 
to  receive  him,  and,  thinking  to  surprise  and-to  amuse 
his  visitor,  he  hung  a  violincello  on  the  wall  of  the 
passage,  having  a  rod  behind  it  to  connect  it  with 
another  which  was  to  l>e  played  from  within  when  he 
entered  the  hall.  Wheatstone  told  me  that  bis  gue>t 
turned  in  every  direction  \3  find  whence  the  sound 
came,  and,  at  last,  approaching  the  violincello  hanging 
on  the  wall,  and  having  satisfied  himself  that  they  pro- 
ceeded from  it,  although  there  was  neither  hand  nor 
bow  to  play  upon  it,  he  rushed  out  of  the  house  in 
affright,  and  would  never  enter  it  again." 

A  German  paper  gives  a  detailed  description  of  the 
apparatus  designed  by  Captain  Buchholtz,  of  the 
Prussian  railway  regiment,  and  recently  adopted  in  the 
German  army,  for  providing  telegraphic  communication 
between  the  different  fractions  of  an  outpost  line,  or 
between  the  outposts  and  the  main  tx>dy  of  an  army  in 
the  field.  The  whole  apparatus  consists  of  two  small 
Morse's  receiving  instruments,  a  Siemens'  and  Halske 
battery,  and  a  cable  about  three  millemetres  in  diameter. 
It  being  impossible  with  a  movable  apparatus  to  use 
the  earth  to  complete  the  electric  circuit,  a  return  wire 
is  provided  in  the  cable.  An  ingenious  but  extremely 
simple  arrangement  has  also  l>een  devised  for  joining 
lengths  of  the  cable  together ;  the  operation  being 
rendered  so  simple  that  it  can  be  performed  by  any 
one  without  any  previous  instruction  or  practice.  The 
cable  itself  is  manufactured  in  lengths  of  500  metres, 
each  being  carried  on  a  reel,  which  fits  into  a  havresadc 
in  such  a  way  that,  as  the  man  carrying  it  walks 
forward  the  wire  unrolls  itself  l>ehind  him.  The  cable 
can  therefore  be  laid  as  quickly  as  a  man  can  walk. 
The  receiving  instrument  is  fitted  in  a  small  box,  on 
the  outside  of  which  is  the  sending  key  and  a  bell. 
The  weight  of  the  box,  which  also  contains  a  small 
galvanometer,  is  about  8  lb.,  and  it  can  be  carried  in 
front  of  a  man  by  means  of  a  strap  across  the  shoulder. 
The  battery  is  carried  in  another  box,  and  consists  of 
ten  elements,  the  whole  weighing  about  33  lb.  It  will 
act  for  months  without  the  materials  being  renewed,  all 
that  is  necessary  to  keep  it  in  order  being  to  add  to 
it  occasionally  a  few  crysuls  of  sulphate  of  copper  and 
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a  little  waiter.  The  whole  apparatus  is  to  be  carried  in 
time  of  war  on  one  of  the  waggons  accompanying  the 
battalions  of  infantry,  and,  when  required  for  use,  will 
be  given  to  the  men  who  are  to  employ  it  in  exchange 
for  their  packs. 


fahnts. 


4855.  ''  Improvements  in  transmitting,  receiving,  and 
printing  telegraphic  messages,  and  in  the  apparatus 
employed  therein,  or  connected  therewith." — F.  J. 
Boi-TOH,  Dec.  24,  1877. 

4903,  "  Magneto -electric  machines  " — W.  R.  Lake 
(connmunicated  by  E,  Weston),  Dec.  37,  1877. 

4934.  "Improvements  in  electric  telephony,  and  in 
telephonic  apparatus." — C.  W.  Harrison,  Dec.  29, 
1877. 

58.  "  Electric  telephones  or  apparalusfortransmitting 
sounds." — G.  Stcphbnson,  Jan.  4,  1878. 

135.  "Improvements  in  and  appertaining  to  telegraph 
alarm  apparatus  (to  be  known  as  the  teimoreal)." — W. 
P.  Thomson  (communicated  by  S.  Mohr),  Jan  10,  1878. 

131.  "  Improvements  in  the  construction  of  electrical 
cables,  so  as  to  protect  the  cores  of  such  cables  from  the 
destructive  action  of  marine  and  subterranean  insects." 
— D.  GoLLNER,  Jan.  10,  1878. 

143.  "Improvements  in  signal  lights,  to  be  used  for 
military  or  other  purposes." — R.  N.  Courtenay,  Jan. 
II,  1878. 

160.  "  Improvements  in  transmitting  signals  on  board 
ship  and  in  other  vesse's  or  situations  and  in  apparatus 
therefor," — T.  Basskett,  Jan  13,  1878. 

163.  ''Improvements  in  and  relating  to  the  produc- 
tion of  magneto  .electricity  and  the  application  of  the 
same  to  telephonic  or  telegraphic  purposes  and  in 
apparatus  therefor  (complete)." — W.  R.  Lake  (com- 
municated by  J.  Mc.  Tigtie)  Jan.  12,  1878. 

igi.  "New  or  improved  means  and  apparatus  or 
appliances  for  utilising  and  conveying  sounds  or  signals 
from  or  to  telephonic  or  phonographic  sound  producing 
or  lignalling  instruments."— G.  E.  Pritchett.  Jan,  15, 
187?. 


ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

76.  "Improvements  in  the  insulating  supports  of 
telegraph  wires." — Joh.n  Crisp  Fuller  and  George 
FlTLLEX,  dated  Jan,  8,  1877.  6d.  This  invention  is  fully 
described  in  the  Ttlegraphic  Joumsd,  No.  1 18. 

118.  "  Improvements  in  electric  telegraph  apparatus 
delivering  printed  messages."— James  Wyard  Gooch, 
dated  Jan.  10,  1877.  6d.  This  relates  to  a  type  printing 
telegraph  apparatus  in  which  the  sending  and  receiving 
instruments  are  rendered  synchronous  in  their  action  by 
clockwork ;  also  an  arrangement  whereby  several  re- 
ceiving instruments  may  receive  independently  of  each 
other  when  connected  to  the  clockwork  of  one  sending 
instrument, 

131.  "Improved  means  for  lighting  gas," — Pierre 
Dronier,  dated  Jan.  10,  1877.  6d.  This  consists  in 
lifting  gas  by  Itfnging  it  into  contact  with  a  platinum 
wire  heated  red  not  by  electricity.  Provision^ty  pro- 
tected only. 


137.  "  Improvements  in  the  means  and  apparatus  for 
telegraphing  ;  applicable  also  for  registering  or  record- 
ing electrical  action."— Sir  James  Anderson,  Henry 
Nicholson,  Blackwood- PxrcE,  and  Hbnry  George 
Cheesemak,  dated  Jan.  10, 1877.  6d.  Recording  tele- 
graphic signals  by  the  movement  of  a  ray  of  light  or 
sensitised  paper.     Provisionally  protected  only. 

160.  "  A  new  electric  automatic  indicator  for  electric 
bells,  for  house  telegraphy,  and  other  purposes." — 
Theophilus  Coad,  dated  Jan  13,  1877.  Thisconsisls 
in  fixing  a  regulator  to  the  armature  of  the  bell  indicator, 
so  as  to  give  the  armature  a  longer  or  shorter  period  of 
oscillation.     (Not  proceeded  vith.J 

197.  "  Improvement  in  multiplex  telegraphs." — A 
communication  from  G.  B.  Prescott,  U.S.,  dated  Jan. 
t5i  1^77-  1^-  1^^'^  consists  in  a  full  description  of 
Messrs.  Prescott  and  Edison's  quadruplex  sys'.em. 

270.  "  Improvements  in  apparatus  for  generating 
electricity."— Cromwell  F.  Varlev,  dated  Jan.  10, 
1877.  8d.  This  invention  has  for  its  object  the 
production  of  electricity,  by  which  electrostatic  dis- 
charges and  dynamic  currents  of  sufficient  potential  to 
generate  ozone,  produce  chemical  decomposition,  the 
electric  light,  and  other  electrical  effects,  can  be 
obtained  and  maintained  when  desired,  as  in  the  pro* 
duction  of  the  electric  light.  It  consists  of  a  magneto- 
electric  machine  for  generating  currents,  and  an  im- 
provement on  the  author's  machine  (described  in 
I'atent  No.  306,  i860),  by  which  accumulating  charges 
are  stored  upon  inductive  surfaces  and  on  rotatory 
dielectrics  so  as  to  enable  spaik.s  of  considerable  length 
to  be  obtained.  These  sparks  are  employed  in  the 
electric  light  to  re-establish  the  circuit  between  the 
carbon  points  when  accidentally  or  momentarily  in- 
terrupted. The  magneto-electric  machine  and  electro- 
static multiplier  are  employed  together  in  producing 
the  electric  light.  The  machine  gives  nse  to  an 
electric  arc  between  the  carbon  points,  and  the  mul- 
tiplier renders  it  constant  by  placing  its  poles  close  to 
the  carbon  holders  so  that  a  stream  of  sparks 
may  pass  to  them  constantly  so  long  as  the  light  is 
being  maintained.  The  high  tension  electricity,  which 
in  this  manner  is  caused  to  pass  between  the  carbon 
points,  maintains  the  magneto-electric  discharge. 

302.  "  Improvements  in  galvanising  and  metal 
coating  apparatus."— John  Lysacht,  January  34,  1877, 
6d.  This  consists  in  forming  the  pots  with  flues 
passing  through  them  so  as  the  better  to  maintain 
uniform  temperature  in  the  molten  zinc  used  for  gal- 
vanising. Other  improvements  consist  in  forming  the 
pots  with  a  channel  at  the  bottom  within  which  the 
furnace  is  constructed,  to  the  rollers  employed  in  the 
manufacture  of  galvanised  iron,  and  to  the  insertion 
of  -movable  receptacles,  for  hard  spelter  or  other 
deposits,  into  the  bottom  of  the  pots. 

374.  "  Improvements  in  transmitting  and  telegraphic 
messages,  and  in  apparatus  therefor,  and  also  in  type- 
writingprocessesandin  apparatus  therefor." — Samuel 
Phillips,  Jan.  29,  1877,  6d,  This  consists  in  a 
means  for  transmitting  words  as  fast  as  they  can  be 
uttered,  and  recording  them  in  a  multiple  form  if 
required,  at  both  ends  of  the  line  in  Roman  type,  as 
printed,  and  also  in  a  means  whereby  short-hand 
characters  traced  at  either  end  of  the  wire  are  instantly 
translated  into  Roman  printed  letters.  Both  results 
are  produced  by  a  set  of  electro -magnets  corresponding 
to  the  letters  of  the  alphabet  actuating  type  so  as  to 
print.  The  mechanism  is  synchronous  at  both  ends  of 
the  line.  Simple  movements  in  manipulating,  such  as 
are  necessary  in  making  short-hand  characters,  can  btt 
translated  by  the  mwAaowm  toVq  ■^TviAtAVNwa. 
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431.  "  Improveineiita  in  electric  logs  for  tneasuTing 
the  speed  of  vessels, "—J.  P.  Haines,  U.S.,  Jan.  31, 
'Sjj,  6d.  This  consists  in  the  employment  of  a 
flexible  diaphra^  of  india-rubber  to  separate  the 
chamber  containing  the  terminal  wires  of  the  circuit 
from  the  chamber  containing  the  mechanism  of  the  log, 
80  as  to  exclude  water  from  the  terminal  chamber.  A 
lever  arrangement  actuated  by  the  vane  of  the  log 
pushes  a  rod,  which  passes  through  the  india-rubber 
diaphragm  against  the  terminal  wires  so  as  to  cause 
them  to  make  contact  as  each  unit  of  distance  i^ 
traversed  by  the  ship.  The  contact  establishes  a 
current  indicating  circuit  between  the  log  and  the  ship, 
and  the  distance  made  is  recorded  on  board. 


Cflrrcsponbente. 


To  I/k  Editor  of  The  Telf.graphic  Jotrnai.. 
Sir, — In  your  No.    110,  Mr.  Thomas   T,   P.  Bruce 
Warren  says  as  follows  :— 

*  •  •  9  *  • 

"  The  cables  and  core  made  by  Mr.  Hooper  for  the 
India  Government  are  considered  monuments  of  success, 
for  we  must  not  overlook  the  important  fact  that  ex- 
perience bad  to  be  gained  in  the  manufacture  of  india- 
rubber  cores  as  with  gutta-percha,  and  yet  where 
decided  and  continued  failures  had  to  be  recorded  with 
the  earlier  gutta-percha  cables,  the  very  first  length  of 
india-rubber  cable  manufactured  continues  to  work  to 
this  day.  It  is  but  fair  to  point  out  that  the  faults 
which  were  heard  of  some  time  since  in  the  Persian 
Gulf  india-rubber  cable  were  not  in  any  way  due  to  a 
failure  of  the  material.  I  do  not  hear  such  good 
acmunts  of  the  india-rubber  cable  laid  between  Ceylon 
and  the  mainland  of  India.  This  piece,  I  understand, 
is  veiy  much  lower  in  insulation  than  when 
manufactured — in  fact  its  dielectric  resistance  is 
expressed  by  saying  that  it  still  works  1  I  am,  how. 
ever,  not  able  to  confirm  what  has  been  snid  with 
respect  to  certain  individual  faults  cut  from  this  cable, 
although  I  believe  them  to  arise  from  avoidable 
causes. 

"  Now  we  must  measure  these  facts  not  only  as 
against  our  present  knowledge  of  what  has  been  clone, 
or  what  india-rubber  is  capable  of  being  brought  to,  but 
with  the  fact  that  attempts  were  made  twice  to  main- 
tain communication  between  Ceyton  and  the  mainland 
by  means  of  gutta-percha,  both  of  which  resulted  in 
failure  in  about  as  many  months  as  may  be  counted  in 
years  with  the  india-rubber  core." 

It  is  quite  true  that  the  insulation  of  the  india-rubber 
cable  betwreen  Ceylon  and  India  is  very  low.  See  the 
following  table : — 

Iniulation  rtii*tanc«, 
per  knot.  meKobnu. 

When  laid  January,  1867     7,000 

September,  1871  (next  test)         32'9 

December,  1876    about        o"4 

However,  I  do  not  know  what  Mr.  Warren  means  by 
"  certain  individual  faults  cut  from  tliis  cable,"  because 
the  cable  has  never  been  cut  or  touched  since  it  was 
laid,  and  all  the  tests  which  have  been  taken  shew  that 
the  cable  has  deteriorated  throughout,  and  that  there 
are  no  special  faults  in  it. 

Only  om  attempt  was  made  to  maintain  communic.i- 
tion  between  Ceylon  and  India  by  means  of  gutta-percha, 
viz.,  by  the  cable  laid  in  1857,  and  this  was  so  far 
successful  that  the  cable  worked  without  a  single  inter- 
ruption not  only  a  few  months  but  until  1866,  about  10 
years,  when  it  failed.    Its  failure  was  the  cause  of  the 


india-rubber  cable,  above  named,  being  laid,  which  has 
lasted  ii  years  (i.e.,  one  more  year  than  the  eutta- 
perchs  cable)  but  is  likely  to  fail  any  day.  The  Hilure 
of  the  gutta-percha  cable  was  probably  not  due  to  any 
fault  of  the  gutu>percha,  but  to  its  gnat  mechanical 
unfitness  for  the  place  in  which  it  was  hid.  Allenqniry 
and  examination  have  tended  to  shew  the  gatta-percha 
ivas  not  in  fault.  Yours  truly, 

W.  REES  PHILIPPS, 
Assi  Stan  t  -  S  uperi  ntendent 
Telegraphs. 
Madras,  7th  November,  1877. 

To  the  Editor  rf  TilE  TELEGRAPHIC  JOURXAt.. 

Sir,  My  attention  has  been  called  to  a  note  in  your 
number  for  December  15,  commenting  on  some  article 
which  your  contributor  ascribes  to  my  pen.  As  his 
remarks  are  somewhat  petulant,  not  to  say  peevish  in 
tone,  it  would  have  been  well  if  he  had  in  the  first 
instance  assured  himself  that  I  really  was  the  author  of 
the  Article  in  question.  As  1  have  never  written  any 
article  on  the  "  New  and  wonderful  Phonograph  "  in  a 
public  newspaper,  your  contributor  who  discourses  so 
glibly  about  the  mistakes  of  others,  must  in  this 
instance  have  made  a  slight  mistake  himselt.  Neither 
have  I  written  in  the  Ninetetntk  Cttttury  as  be  states ; 
nor,  again,  has  the  "  Manufacture  of  Soap"  been  made 
a  subject  for  my  pen.  The  note  further  refers  to  some 
former  diatribe  of  his  on  a  remark  of  mine,  about  a 
possible  extension  of  the  powers  of  the  telephone.  He 
should  know,  however,  that  that  remark  was  based  on 
a  statement  of  Sir  W.  Thomson's,  who  although  not  a 
professional  elecfrician,  has  been  able  as  a  scientific 
electrician  to  show  professionals  the  possibiKty  ol 
several  things  they  had  deemed  absurdly  impracticable. 

1  presume  your  contributor's  objection  to  the  passage 
he  wrongly  attributes  to  me  is  based  on  the  use  of  the 
fanciful  words  "crystallization  of  sound,"  because,  so 
far  as  the  possibility  of  obtaining  a  material  record  of 
sound  is  concerned,  there  is  no  longer  any  room  for 
doubt  or  question. 

An  essay  on  Mr.  Edison's  invention  recently  appeared 
in  the  Spectator,  to  which  I  sometimes  contribute.  _  It  u 
not  mine,  however.  Let  me  add  that  no  unsigned 
articles  appearing  in  any  journal  where  a  wnter  can 
append  his  name,  come  from  my  pen. 

Faithfully  yours, 
RICHARD  A.  PROCTER. 


To  the  Editor  of  The  Telkgr.\phic  Joursal. 
Sir, — I  have  a  weakness,  and  that  is  a  dislike  to  see< 
ing  my  inventive  chicks  fathered  on  someone  else. 

A  little  matter  that  I  worked  out  in  Italy  some  two 
years  ago,  and  which,  since  I  published  the  method  in 
the  Briiish  Journal  of  Photography,  has  come  lai^Iy 
into  use,  is  described  under  an  article  on  Photography 
in  your  issue  of  December  1.  as  part  of  a  "  New  System 
of  Photography"  introduced  by  Messrs.  Wrattcn  and 
Company. 

The  parts  marked*  in  the  enclosed  are  those  de- 
scribed first  by  myself,  as  I  have  stated;  and  I  think 
you  will  see  the  justice  of  my  remarks.     Yours  truly, 
WALTER  B.  WOODBURY. 
South  Norwood,  S.E. 
January  14,  1878. 

•  "  The  film  can  then  be  removed  to  a  piece  of  prepared  paper, 
and,  when  dryi  Min^d  in  a  b">ok  until  ihs  traveller  s  return  h<ane, 
when  u-ith  great  eaiic  it  may  be  again  nuperimpoied  on  gUn  for 
printing.  1  his  method  of  removing  each  day's  negative!  KOOi  the 
slau  to  paper  pretents  two  advanuges  :  5mty,  the  negatifc*  can 
be  lafelr  carried,  and  in  a  light  bulk  :  and  secondly,  wi  piece*  of 
glass  will  serve  for  the  production  of  an  indefinite  number  of  mga- 
livei." 
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Tbirproxe. — [>escriptions  o[  the  various  kinds  ot 
tcletihoncs  are  condtinod  in  NoK.  69.  79^97,  tot,  108, 
109,  no,  itt.  tt^iid.  ii?.  118,  of  Tiie  TsLcgRAPtiic 
JouKXAi,— [Ei>.  Tku  jouii.] 


IJroctebings  of  ^ocitfus. 

THE  SOCIETY  OF  TELEGRAPH   ENGINEERS. 

Tmk  oppninp  mtirting  qI  thia  soHrly  for  Iho  prr4K;nt 
^••r.  was  held  ai  the  Ii»»(iiutoo(  Civil  En};in<%r»,  35. 
Grcal  Grorge  St.,  Weslminiler,  On  the  evffaing  of 
Wednesday  the  330!  ult. 

The  chair,  at  the  openinfc  o(  thr  ntMlinf;.  wa*  t4Ven 
by  the  retiring  Prciiclvnt,  ProfcsMir  Abel.  F.R.S.,  nho 
[tatrtMluccd  Ihc  new   PrMid«itt,   Dr.  C,  W.  Siemens, 
fr.lLS.,  D.C.U 

The  minutes  of  the  previoui  tnoeting  having  bc«n 
Tr»d  and  >»nfimml,  the  SccrrtAr/  rctd  a  li«t  of  nrw 
CLindidali^  (or  declion  inia  the  kocictir, 

Th«  President  then  row  to  deliver  lu*  inaugural 
address  of  which  lh«  followinz  is  a  nummary  ; — 

The  Prettdent  commenced  by  remarkiiif;  that  udten 
he  delivcTAd  his  first  address,  sis  yc^rt  0^0,  the 
society  tras  composed  of  only  no  members  of  every 
dcKiijjtion.  Thiinumbc'rhasnow  leuchcd  up  lo  nearly 
1,000  member*. 

Tbc  six  tolumei  of  tranuciions  iined  by  the  society 
llnce  itf  utigin  are  piool  of  its  ttctivity  aa  a  scientific 
"unjtotion,  whilst  it%  ^ta1u<  h»»  been  much  advanced 
krcMigh   the    establishment    ol    a    valuable    Klentific 
iTV,  bequcslhed  in   trust  by  the  late  Sir  Francis 
lonaldt. 

The  subject  of  Duplex  Telegraphy  and  the  progress 

It  luwl  roaac  under  C.  A.  Nyslrom  of  oreburo,  Sweden, 

Dr.  Ginll  of   Vienna,  Prischen,  Dr.  Werner  Siemens, 

^Mr.  Stearns  of  Boston,  and  Mr.  Loub  Sdiwvndler  was 

^8r*t  nOliced. 

The  quadruplca  trl«graph,  which  may  be  considered 
la  have  been  theoretically  tntrodaced  l>y  Dr.  Stark,  of 
'yienna,  in  t8«.  and  contemporaneously  by  Dr. 
[Boscha  of  Ijeyoen,  and  which  has  been  dcvrlnped  by 
Ir.  Edison  of  New  Jersey.  U.S.,  was  next  drawn 
_  Iteotloo  to.  and  the  possibility  of  further i?nmbin.^linni 
■oif  Ih*  same  nature,  foe  sixot  eight  pdirsof  inilrument!>, 
pointed  out.  The  success  of  these  improved  methods 
of  transmistion  depends  almost  entirely  upon  the  per- 
fect insulation  and  undisturbed  condition  of  the  fine, 
wire,  a  mbject  which  has  yet  lo  rec*^ve  much  attention 
the  part  of  the  lelegrapli  engineer. 
Attention  is  next  drawn  lo  ihc  great  novelty  of  the 
May,  the  Telephone. 

This  lemaritable'instrument  owes  its  origin  lo  the 
ibours  of  sevetal  inventors. 

In  the  year  1859  the  lale  Sir  Diaries  Wlieatstone 

devued  an  arrangetnctit  by  which  the  sounds  of  a  reed 

Of  tuning-fork,  or  a  combinaHon  oi   them,  conld  be 

cooveved  to  a  distance  by  meann  of  an  rieciric  circuit, 

tnclndiii^f  at  both  stations  a  powrerful  elect ro-magnct. 

In    striking  any  one  of  the   tuning-forks    differential 

currents  were  set  up  wttich  cauitd  tlur  vibtation  of  the 

corresponding  tuning-fork  at   the  dist:int  station,   and 

llms  communicated  the  original  sound.     In  1863  Keitu 

enlafgcd  upon  this  ingenious  suggestion  in  attempting 

to   convey    the   varying    vibrations  of    a    diaphragm 

I. agitated  by  atmospheric  sound-waves. 

I      f^is  iDstrament  transmitted  currents  only  of  equal 

'Intensity,  and  was  quite  incapable  •>(  transmitting  the 

human  voice- 

The«e  defects  in  the  instrument  of  Reiin  have  been 

lied  by  Mr.  Edison,  who,  by  establishing  contact* 
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throai^  the  medium  of  povntered  plumbaga.  ba* 
succeeded  in  Iransmilling  galvanic  currents  vaiying  In 
intensity  with  the  amount  of- vibration  of  the  dia* 
phragm. 

As  another  «lrp  towards  the  ac<»mplishmcn1  of  the 
perfect  transmiMion  of  sound,  mav  be  mentioned  also 
the  logograph,  or  recorder  of  the  ^uman  voice,  whictt  fl 
Mr.  William  Henry  Rartow,  F.R.S..  a  member  of  the  | 
society,  communidlcd  in  a  paper  to  the  Royal  Society, 
on  the  3,ird  February.  1K74, 

In  adding  a  contact  aimngemeht  to  Ibc  recording 
pencil  of  Mr.  Barlow's  innlrviment.  the  meuage  eo«ld 
obviously  b«  traosmilted  lu  a  distance  lo  be  recorded 
there  either  by  graphical  or  audible  signals. 

TKo  b^.iiiti  fully  simple  in»trum*:nt  of  Profe»or 
Graham  Bell,  of  Cambridge,  U.S.,  must  be  regarded  as 
a  vast  step  in  advance  of  all  previous  attempts  in  ihe 
fume  direction.  In  making  the  diaphragm  of  iron,  and 
having  recourse  lo  Faraday's  great  discovery  of 
magneto>induction,  Mr.  Bell  has  been  able  to  dispense 
■ritn  the  complication  of  eWtric.il  contacts  and 
batteries,  and  lo  cause  ibc  vibrations  of  the  diaphragm 
imp«,Tted  by  the  voice  to  be  accurately  tepresentsd  In  fl 
stf«ngth  and  duration  by  r!eclrical  currents.  V 

The  currents  transmitted  are  so  minute  as  la  escanR  ' 
observation  bv  the  most  delicate  galvanometer,  as  tlw 
magnetic  needle,  however  light,  must  he  too  sluggish  to 
be  moved  viiibly  by  such  <]tiick  impulM^,  and  It 
requires  an  electro-dynamo  meter  of  exceeding  acnsi- 
liveness  to  bring  them  into  evidence.  Mr.  Kfin'gen 
concludes  from  experiments  he  has  made  with  a  high 
pitched  tUOing-foTK  that  not  less  than  34,ocra  currmts 
can  be  transmitted  in  one  second.  We  here  dtrtect  a 
rapidity  of  Cilcctrical  transmission  far  exceeding  our 
most  sanguine  expectations  in  endeavouring  to  increase 
the  rate  of  Innsmtssion  of  telegraph  instruments  by 
mechanical  means,  thus  opening  out  a  new  field  for  the 
inventive  fjicnlties  of  the  telegraph  enginerr. 

The  telenhone  ii  no  doubt  capable  of  great  improve, 
mciit.  which  should  chiefly  be  directed  towards  incrou- 
ing  the  rel.ilive  amount  of  vibration  of  the  receiving  ^ 
diaphragm.  ^ 

Improvements  will  doubtless  be  directed  also  towards 
the  accomplishment  of  simple  methods  of  recotding  the 
audible  messages  received,  which  has  already  been 
attempted  by  Mr.  t-'di^on. 

Considering  the  minuteness  of  the  electrical  impulses 
and  their  high  electro- motive  force,  it  se«m«  probable 
that  they  will  be  capable  of  being  transmitted  to  very 
great  distances  Ihiough  conductors  of  comparativeljr 
small  dimensions,  provided  only  that  thoae  oondudon 
are  not  subjected  to  the  disturbing  influence  by  induc- 
tion of  currents  flowing  through  .idjoining  wires. 

Tlic  system  of  suspended  mic-wirc  noiv  generally  in 
use  is  open  to  many  grave  objections.  The  remedy  for 
these  is  undoubted^  the  underground  line  wire  system. 
'Jliis  was  first  tried  in  Germany  upon  an  exleniicd  scale 
in  1848-49,  but  was  given  up  in  favourof  tho  suspended 
line  in  consequence  of  the  want  uf  experience  in  manu* 
faitture  and  impCTfect  protection  afforded  to  the  gutla> 

tiercha  covered  copper  wire.  Since  then  it  has  been 
argely  used  In  this  country  for  underground  communi- 
cation in  cities,  also  for  aerial  lines,  by  su-spcnding  a 
bunch  of  the  insul.iled  conductors  by  steet  wires  in  llie 
air,  as  vrs  see  them  supported  on  the  house-tops  of  ihii 
metropolis. 

In  Germany  underground  cables  of  an  aggregate 
distance  of  600  miles  have  been  laid,  whilefurlhcr 
extensions  are  in  course  of  execution.  These  cables 
consist  of  seven  separate  conductors,  each  insulated 
with  guna-percha,  surrounded  wiili  a  cumplete  iron 
sheathing  and  a  double  outer  covering  consisting  of 
hemp   steeped   in    asphulte,  producing   atto^t.bAt   ^ 
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flexible  cable  of  i^  inches  outer  diameter,  which  is  laid 
along  railways  or  roads  at  a  depth  of  about  3  ft.  below 
the  ground. 

In  submarine  telegraphy  no  startling  feat  of  novelty 
can  be  reported,  although  steady  progress  has  recently 
been  made  in  improving  the  manufacture  of  the  insula- 
ted conductor,  in  the  attainment  of  an  increased  rate  of 
transmission  through  long  distances,  in  the  outer  pro- 
tection given  to  the  insulated  conductor,  and  in  the 
vessels  and  other  appliances  employed  for  submerging 
and  repairing  deep-sea  cables. 

The  careful  selection  of  the  insulating  material  em- 
ployed has  also  an  important  influence  upon  the  rate  of 
transmission  through  long  cables,  as  it  is  found  that 
different  kinds  of  gutta-percha  behave  very  differently 
in  this  respect.  India. rubber  has,  it  is  well  known, 
considerably  less  inductive  capacity  than  gutta-percha, 
anil  appears  on  this  account  the  preferable  material, 
but  iU  application  to  the  conductor,  without  the  risk  of 
faults  and  of  gradual  changes  in  the  condition  of  the 
material,  is  beset  with  considerable  practical  difficulty 
which  has  as  yet  limited  its  application.  Compounds 
of  india-rubtier  and  gutta-percha,  with  other  materials 
such  as  shellac,  paraffin,  and  bitumen,  have  been  pro- 
posed from  time  to  time  with  promising  results,  but  it 
has  been  impossible  hitherto  to  give  to  such  comoounds 
all  the  propertioB  necessary  in  the  dielectric  sutstance 
covering  the  conductor,  viz.,  a  low  inductive  capacity 
and  high  insulation,  coupled  with  considerable  tough- 
ness and  permanenc;^  at  all  ordinaiy  temperatures,  and 
the  requisite  plasticity  at  higher  temperatures.  The 
supply  of  gutU-percha  has  hitherto  been  sufficient  for 
the  demand,  but  a  large  extension  in  the  use  of  in- 
sulated conductors  both  by  sea  and  land  will,  it  may  be 
apprehended,  outrun  the  "supply,  and  it  is  well  on  this 
account  that  we  should  steadily  fix  our  attention  upon 
»uch  compounds  as  are  likely  to  furnish  a  suitable 
substitute. 

Regarding  a  continued  supply  of  gutta-percha  and 
india-rubber  it  is  satisfactory  to  observe  that  the  Indian 
Government  have  turned  their  attention  seriously  to 
the  question  of  making  plantations  of  trees  bearing 
these  gums,  chiefly  in  the  Malay  Peninsula,  under  the 
able  direction  of  Sir  Joseph  Hooker,  and  of  Dr. 
Brandcs,  the  Director  of  the  P'orest  Department  in 
India, 

The  outer  covering  now  generally  applied  to  shallow, 
sea  cables  consists  of  a  sheathing  o(  iron  wire  covered 
with  a  double  layer  of  hemp  steeped  in  asphalte,  and 
applied  to  the  cable  in  a  heated  condition,  and  this,  if 

firoperI;)r  carried  out,  affords  very  efficient  protection 
or  the  iron  sheathing  against  corrosion. 
In  the  construction  of  deep-sea  cables,  steel  wires 
are  generally  used,  each  wire  being  covered  in  the  first 
instance  with  jute  with  a  view  to  reduce  the  weight  of 
the  cable.  This  construction  affords  the  advantage  of 
lightness  combined  with  strength,  but  is  objectionable, 
inasmuch  as  it  affords  no  complete  metallic  sheath 
against  the  inroads  of  the  Teredo  and  Xylophaga  to 
the  core,  and,  in  the  case  of  a  cable  having  to  be 
raised  from  considerable  depths,  it  is  apt  to  untwist, 
and  run  itself  into  kinks  at  the  bottom. 

The  use  of  a  light  cable  for  deep  seas  has  been  ably 
advocated  by  some  electricians,  and  its  adoption  has 
the  one  great  argument  in  its  favour,  that  its  first  cost 
is  much  below  that  of  a  strong  cable  ;  on  the  other 
hand  the  risk  incurred  in  succes^ully  submerging  such 
a  cable  is  much  greater,  and  in  the  case  of  a  fault 
appearing  in  deep  water  it  will  he  hopeless  to  bring 
the  light  cable  to  the  surface  for  the  puqiose  of  repair. 
It  is  possible  that  the  manufacture  of  cables  wiH  be 
made  a  matter  of  such  absolute  certainty  that  the  case 
of  faults  making  their  appearance  in  submerged  cables 


may  be  left  entirely  out  of  connderation,  bnt  in  tlie 
meantime  telegraph  companies  have  given  the  pre- 
ference, and  wisely  so,  to  a  cable  which  though 
more  costly  than 'its  light  competitor  affords  a  greater 
security  to  their  property  in  case  of  an  accident  or  « 
fault 

But  little  discussion  has  as  yet  taken  place  of  the 
best  means  for  effecting  the  repair  of  cables  after 
submersion.  The  important  primary  condition  towards 
effecting  the  repair  of  a  submerged  cable  is  that 
its  general  insulation  should  be  perfect,  without 
which  it  would  be  impossible  to  determine  the 
position  of  a  break  or  fault  with  any  degree  of  accuracy. 
Another  important  condition  is  ih:  ^ssession  of  a 
cable-ship  furnished  with  special  facilities  for  manoeu- 
vring, which  the  vessels  ordinarily  employed  do  aot 
possess. 

The  transmission  of  telegraphic  messages  through 
long  submarine  cables  is  a  subject  which  was  at  one 
time  involved  in  great  practical  difficulty  owing  to  the 
retardation  by  lateral  induction  experienced  by  the  elec- 
trical current  in  its  transit.  It  is  to  our  past  president, 
Sir  William  Thomson,  that  we  are  indebted  for  a  solu. 
tion  of  this  difficulty,  through  the  application  of  his 
celebrated  mirror  instrument,  and  his  syphon  recording 
instrument.  This  latter  instrument,  however,  is  of  a 
somewhat  delicate  and  complicated  nature,  and  it  would 
be  desirable  if  its  place  could  be  Uken  by  a  relay  of 
extreme  sensitiveness,  coupled  with  ordinary  recording 
instruments  worked  by  local  circuits,  the  accomplish- 
ment of  which  result  we  may  antidpate  before  long, 
considering  the  great  improvements  that  have  been 
effected  in  the  construction  of  polarised  relays. 

It  has  lately  been  asserted  that  other  countries,  and 
especially  the  United  States,  are  now  taking  the  lead 
in  telegraphic  improvement.  It  cannot  be  denied  that 
the  more  startling  innovations  of  recent  days  have 
chiefly  emanated  from  the  United  States,  the  only  civt. 
lised  country  in  which,  as  it  happens,  internal  tele- 
graph communication  is  still  in  the  hands  of  private 
companies;  and  this  open  competition  has  no  doubt 
been  the  stimulant  —  a  stimulant  which  was  equally 
active  in  this  country  in  producing  a  variety  of  novel 
instruments  at  the  time  prior  to  the  purchase  of  the 
telegraphs  by  the  Government. 

By  this  expression  of  opinion,  the  wisdom  of  the 
policy,  which  dictated  the  purchase  on  public  |rrounds 
of  the  telegraphs  by  Government,  is  not  called  in  ques- 
tion. Through  it  we  have  obtained  a  uniform  and 
moderate  tariff,  and  an  extension  of  the  telegraph 
system  to  minor  stations.  It  is  a  question  worthy 
of  consideration  whether  the  Acts  of  Parliament  <n 
1868-69,  by  which  the  Government  Department  of 
Telegraphs  was  created  in  this  country,  do  not  go 
beyond  the  limits  necessary  to  insure  a  well-regulated 
public  service  in  taking  the  construction  as  well  as  the 
working  of  the  lines  out  of  the  hands  of  public  enter- 
prise. They  give,  for  instance,  to  the  Department  the 
faculty  of  purchasing  letters  patent,  whereby  an  interest 
is  created  in  favour  of  particular  instruments,  to  the 
prejudice  of  others  of  perhaps  equal  merit,  and  such  a 
course  is  by  no  means  calculated  to  stimulate  inven- 
tion. 

The  erection  of  lines  for  local  and  private  purposes 
is  an  important  branch  of  telegraphy  which  should 
have  remained  entirely  outside  the  scope  of  a  public 
department,  in  order  that  competition  might  have  a 
free  opportunity  of  developing  such  applications,  as  is 
the  case  in  the  United  States,  where  private  and  cir. 
cular  telegraphy  is  undoubtedly  in  advance  of  otbet 
countries. 

Not  that  the  officers  of  the  Postal  Department  have 
been  remiss  in  their  efforts  to  improve  the  working  of 


Pbbruasv  I,  1878.3 


THE  TELEGRAPHIC  JOURNAL. 


59 


the  lines,  for  gmt  i m pro r emeu ts  have  indeed  been 
recently  made  by  the  Postal  Telegraph  Department  in 
the  rate  of  working  of  Wheatstone's  automatic  circuits, 
and  in  the  empSoyment  of  fast-speed  translators  or 
repeaters.  These  instruments  have  improved  the  rate 
of  working  between  London  and  Dublin  about  50  per 
cent. 

In  submarine  telegraphy  ample  scope  still  exists  for 
the  mgenuity  and  enterprise  of  the  telegraph  engineer  ; 
but  here  again  the  free  exercise  of  the-e  faculties  is 
threatened,  not  bv  legislative  action,  but  by  a  powerful 
financial  combination.  It  is  intended  by  this  combina- 
tion to  merge  the  interests  of  all  oceanic  and  inter- 
national lines  and  the  construction  of  new  lines  into 
one  interest,  to  the  exclusion  oE  that  wholesome  com. 
petition  for  excellence,  without  which  true  progress  ia 
practically  impossible.  It  seems  hardly  probable  that 
such  a  monopoly  will  be  able  to  maintain  itself  in  the 
long  ran  against  that  irrepressible  spirit  of  British 
enterprise,  which,  though  languishing  at  the  present 
time  of  unparalleled  depresssion,  is  likely  to  re-assert 
itself  before  long. 

Much  has  been  said  about  the  applicition  of  eleC' 
tricity  for  producing  light,  but  the  complete  realisation 
of  all  the  advantages  of  the  electric  light  remains  a 
problem  to  be  solved,  and  it  would  be  extravagant  to 
expect  from  applications  on  a  small  scale  such  as  have 
hitherto  been  made  anything  like  the  amount  of  relative 
advantage  indicated  by  theory, 

The  dynamo-electric  machine  besides  being  used  for 
the  light  has  been  applied  with  considerable  sucbess  to 
metallurgical  processes,  such  as  the  precipitation  of 
copper  in  what  is  termed  the  wet  process  ot  smelting. 
The  effect  of  one-horse  power  expended  in  driving  a 
dynamo-electric  machine  of  suitable  construction  is  to 

!)reGipitateil20  pounds  of  copper  per  34  hours,  equiva- 
ent  to  an  expenditure  of  72  pounds  of  coal,  taking  a 
consumption  of  3  lbs.  of  coal  per  horse-power  per 
hour. 

Electrolytic  action  for  the  separation  of  metals  need 
not  be  confined  however  to  aqueous  solutions,  but  will 
take  perhaps  an  equally  important  development  for  the 
separation  Jn  a  state  of  fusion  of  the  lighter  metals, 
such  as  aluminium,  calcium,  and  some,  of  the  rarer 
metals,  such  as  potassium,  sodium,  &c.,  from  their 
compounds,  as  has  been  shown  by  Professor  Himly  of 
Kiel. 

Experiments  have  been  made  with  dynamo-electric 
macbmes  with  a  view  to  ascertain  the  percentage  of 
power  that  may  be  utilised  at  a  distance,  and  the  results 
of  these  experiments  are  decidedly  favourable  for  such 
an  application  of  the  electrical  conductor.  Above  40  per 
cent  of  the  power  expended  at  the  distant  place  may 
be  recovered  :  the  60  per  cent,  lost  in  transmission  in- 
cludes the  friction  of  both  the  dynamo- electric  and 
electro-motive  engines,  the  resistance  of  the  conductor, 
and  the  loss  of  power  sustained  in  effecting  the  double 
conversion.  This  amount  of  loss  seems  considerable, 
and  would  be  still  greater  if  the  conductor  through 
which  the  power  were  transmitted  were  of  great  length 
and  relatively  greater  resistance;  but  on  the  other 
hand  it  must  be  remembered  that  the  power  of  a 
natural  motor  is  obtained  without  expenditure  of  coal, 
and  that  a  small  caloric  motor  which  the  electric  motor 
is  intended  to  supplant  is  inconvenient  and  very  extra- 
vagant in  fuel. 

In  conclusion,  Dr.  Siemens  satd,  that  Electricity, 
which  in  the  days  of  Franklin,  Galvani,  Volta,  and 
Le  Sage,  was  regarded  as  an  ingenious  plaything  for 
speculative  minds,  and  did  not  advance  materially 
from  that  position  in  the  time  of  Oersted  and  Ampere, 
of  Gauss  and  Weber,  and  not  indeed  until  the  noon- 
day of  oar  immortal  Faraday  has,  in  our  own  times, 


grown  to  be  the  swift  messenger  by  which  our  thoughts 
can  be  flashed  either  overland  or  through  the  depths  of 
the  sea  to  distances,  circumscribed  only  by  terrestrial 
limits.  It  is  known  to  be  capable  of  transmitting,  not 
only  language  expressed  in  conventional  cypher,  but 
facsimile  copies  of  our  drawings  and  handwriting,  and 
at  the  present  day  even  the  sounds  of  our  voices,  and 
of  resuscitating  the  same  from  mechanical  records  long 
after  the  speaker  has  passed  away.  In  the  arts  it  plays 
already  an  important  part  through  the  creation  by 
Jacobi  of  the  galvano-plastic  process,  and  in  further 
extension  of  the  same  principle  it  is  rapidly  becoming 
an  important  agent  in  the  carrying  out  of  metallur^cal 
processes  upon  a  large  scale.  It  has  now  appeared  as 
the  formidable  rival  of  gas  and  oil  for  the  production  of 
light,  and,  unlike  those  inferior  agents,  it  asserts  its 
higher  nature  in  rivalling  solar  light  for  the  production 
of  photographic  images;  and  finally  it  enters  the 
ranks  as  a  rival  of  the  steam-engine  for  the  transmis- 
sion and  utilisation  of  mechanical  power. 

Who  could  doubt  under  these  circumstances  that 
there  remains  an  ample  field  for  the  exercise  of  the 
ingenuity  and  enterprise  of  the  members  of  that 
society  I  have  just  had  the  honour  of  addressing? 

At  the  termination  of  the  address,  it  was  moved  by 
Col.  Grossman,  and  seconded  by  Mr.  E.  Graves,  that 
the  same  be  printed  and  presented  to  the  members  of 
the  society. 

A  vote  of  thanks  to  the  past -President,  Professor 
Abel,  was  then  moved  by  Mr.  Latimer  Clark  and 
seconded  by  Major  Webber,  R.E. 

A  portrait  of  the  past- President,  being  presented  to 
the  society  by  Lt. -Col.  Bolton,  a  vote  of  thanks,  put  from 
the  Chair,  was  parsed  for  the  same,  and  then  on  the 
motion  of  Mr.  C.  V.  Walker,  F.R.S..  a  vote  of  thanks 
to  the  Council  of  the  Institute  of  Civil  Engineers  for 
their  liberality  in  allowing  the  use  of  the  Hall  of  the 
Institution  for  the  Society's  meetings,  was  carried 
unanimously. 

On  the  motion  of  Mr.  Bruce  Warren,  seconded  by 
Mr.  Donovan,  a  cordial  vote  of  thanks  was  passed  to 
Mr.  W.  Langdon,  who  resigns  the  ofBce  of  Acting 
Secretary  to  the  society. 

An  exhibition  of  the  electric  light  from  a  magneto- 
electric  machine  of  Messrs.  Siemens,  and  of  a  new  form 
of  voltaic  battery,  the  invention  of  Dr.  Burns  of 
Brooklyn,  U.S.,  terminated  the  meeting. 


THE  INSTITUTION  OF  CIVIL  ENGINEERS. 

The  first  meeting  after  the  Christmas  recess  was  held 
on  Tuesday,  the  15th  of  January,  when  the  newly-elected 
President,  Mr. John  FREDEaicBATEiiAH,F.R.SS.L.&E., 
delivered  an  inaugural  address. 

After  a  passing  allusion  to  the  growth  of  the  Institu- 
tion, which  at  the  end  of  1844,  numbered  only  552  of  all 
classes,  now  increased  to  3,189.  reference  was  made  to 
some  of  the  addresses  of  the  eighteen  gentlemen  who 
had  previously  occupied  the  presidential  chair,  mainly 
for  the  purposes  of  comparison.  Thus,  Mr.  Robert 
Stephenson,  in  summarising  the  statistics  of  British  - 
railways  to  the  end  of  1S54,  mentioned  that  368  millions 
sterling  had  been  authorised  to  be  expended,  of  which 
386  millions  had  been  raised;  whereas  at  the  end  of 
1876  these  figures  were  respectively  742  and  683  millions. 
Again,  Mr.  Locke,  in  treating  of  French  railways,  re- 
marked that  at  the  close  of  1856  concessions  had  been 
granted  for  7,030  miles,  of  which  4,060  miles  wero  open ; 
whilst  at  the  close  of  1876  these  mileages  were  10453 
and  12,715.  Mr.  McClean  had  contrasted  the  income 
available  for  taxation  in  1815  with  1856,  and  had  shown 
that  in  the  interval  the  revenue  from  land  had  not  in- 
creased, while  tl\4t,  ttom  VonsR^Viaft.  vm^«»!w&  ■s»^'(. 
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Bt,  aid  (nMn  qoarrivs,  mtnts,  iionworW,  caitab,  rail- 
V17B,  dc..  1 .300  per  cent.  Then:  tns  evidence  Ihat  (tnce 
18^  Ifac  incrusc  had  bc«n  very  grcit,  even  if  thcich>)[1i 
raiw  lud  not  actuallj'  bvcn  tnainUined. 

Proeeedine  to  matters  more  perMjnal  to  evcTy  mem- 
ber of  the  Tnttilution,  the  Prefiident  urged  that  ea- 
^nening  was  but,  in  fact,  ttie  embodiment  <tt  practical 
wiidom  ;  or.  in  the  irordi  of  Bacon,  "  the  conjunction 
of  cantenipl»tkin«nd  actwn."-  Thoufhl combined  with 
practice  find  led  to  the  perfecting  of  the  steam  engine 
bf  Junes  Watt,  to  the  luccessful  applicatioD  of  t)iO  lo- 
coRiotive  efijin«  br  Gcntge  Stephenson,  and  to  the 
production  of  the  rlrclric  trlcgtaph.  It  vat  In  the 
combination  wf  »ound  theory  with  succesiful  practice, 
thai  engineering  owed  itn  present  potitiun,  and  had  been 
able  to  advance  material  prosperity. 

The  President  then  gai'e  a  brief^  descripliun  of  a  few 
of  th«  principal  cnj;ineL-rin];  works  recently  completed, 
or  at  present  utid FT  o.injtruction ;  mentioning  in  tele< 

Sraph  eRfincvring  the  lelq>hone«  of  Mr.  A.  G.  Bell  and 
Ir.  EdiKK),  and  the  (|uat!lruplex  xyidem  of  telegraphy, 
imported  from  Amcnca.  Huring  the  pail  year  elec- 
tricitj  had  put  fonraii)  other  cUims  l^ian  thu^c  rdatin); 
to  means  of  communication.  ThuN.  the  electric  Itshl, 
if  it  could  not  at  prnent  compete  successfully  with  the 
convenience  in  domMlic  arrangements  of  };as  lighting, 
had  been  fo«uid  useful  and  effcctire  for  the  ilLummation 
of  Ur^e  SMces,  and  the  invention  was  about  to  be  ap- 
plied at  the  IJMrd  PDint  Lighthouses. 

In  the  conviction  tlmC  experience  of  a  special  lOTid, 
gained  durine  a  long  professional  life,  was  of  more  real 
value  than  allusions,  however  lucid,  to  a  variely  of  sub- 
jects, the  President  nest  adverted  to  a  ijuestion  vrhicU 
was  of  the  highest  importance  in  that  branch  of  the  pro- 
fe«s'on  to  which  his  attention  had  b^en  more  parti> 
cularly  directed,  vij,,^ihi;  rainfall  of  thi*  country,  and 
the  quantity  of  water  which  flowed  off  the  ground, 
available  for  the  u»  of  man  if  properly  utilised,  or  de- 
ailruclivc  whrn  unconlroUctl  :ind  permilled  la  cause 
floods  or  torrents.  Tlie  variation  in  the  rainfall  was 
veiy  great.  Kor  instance,  on  the  cast  coast  of  England 
and  Scotland  the  avcta^'e  did  now  exceed  20  inches  per 
annum  i  on  the  south  and  vrcst  coast  it  was  35  or  40 
inches ;  in  the  l^nuinc  chain  of  hills  forming  the  back* 
bone  of  England,  tlic  quantity  ranger!  from  40  to  60 
inchev ;  in  the  highest  parts  of  Walci,  Cumberland  and 
Westmoreland  a  fall  of  from  60  to  80  inches  was  reached, 
while  in  some  parts  of  the  fake  disiritriA,  it  .imounted  to 
upward*  of  150  incht-n.  The  observation*  of  Mr.  J.  F. 
(afterwardst  Dr.i  Miller,  of  Whiieliaven,  showed  that 
the  maximum  density  of  the  min  cloud  was  at  about 
3.0oofeel  above  ilie  sea  level,  ahhnugh  I0c.1l  circtim- 
•lance«  cxenjlws)  an  important  influence  upon  the  quan* 
tity  of  rain  which  r^.illy  reichfd  ihc  earth;  that  thtt 
grfatpvt  depoaitiun  of  rain  might  be  expected  on  that 
side  of  a  tnuuntain  exceeding  ::,ooo  feet  in  height,  upon 
which  the  rain  cjond  impinged,  but  on  the  oppnsitc  mcIg 
when  (be  motint^iiiis  didnot  rise  so  high:  niid  that  in  a 
succession  of  lidge*  .ind  valleys,  uilliout  inlcr^etting 
mountains  of  a  sufficient  height  to  arrest  the  progre'ii 
of  the  rain  doud,  the  greatest  fall  of  rain  H-ould  be  in 
the  first  trough.  In  illuttration,  numerom  obiervationii 
on  the  rainfill  in  Lancashire  and  Yorkshiie  were  given  ; 
and  it  1V.1S  mentioned  that  the  same  results  were  oh- 
nerved  in  the  like  district*  of  Duinb.itton,  Stifling,  and 
IVrthshire.  As  ihe  ouantily  of  tain  varied  in  every  dis- 
district  and  depended  not  only  uponoleTation  but  upon 
the  physical  and  geogiaphicul  features  of  Ihe  counlry, 
noilung  could  be  more  fallacious  than  to  attempt  to  de- 
termine, bv  any  lixed  ratio,  thu  amount  of  rain  which 
would  probably  fall  in  any  district,  unless  there  were 
some  oorrespooding  orie,  similar  in  dcvaliuii,  in  proxi* 
mity  10  the  sea,  In  exposure  to  wind,  and  in  other  cx> 
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toTnal  arcumstancea  with  which  to  compare  it.    TI'C 

Sropurtion  of  this  very  vamng  rainfall  which  would 
ow  off  the  surface,  depended  largeiy  upmi  the  geolo- 
gical character  of  the  roiJcs,  their  elevation  aikI  de- 
clivity, and  lb«  manner  in  which  they  were  clothed 
with  vegetation.  The  water  passed  off  panly  in  floods 
and  partly  in  pervnnial  springs ;  tliat  issuing  from 
^rings  varying  according  to  the  physical  fcaium  or 
lithologicAl  chaiactcr  of  the  district.  Abtott>cnt  rOdts 
yirlded  thr  grcalnt  abundance  ;  n<Ticl,  IoomIv  strati^ed 
rvclts,  and  least  of  all  the  clvtely  bedded  slate  tt>ck9  and 
the  primitive  formations.  Generally  in  the  coal  mea- 
sures, the  millstone  grit,  and  the  primitive  formatioas, 
Ihe  quantity  of  spring  water  in  the  driest  seasons  wxwtd 
vary  from  about  i  to  |  of  a  cubic  foot  per  second  per 
1,000  acres ;  )  a  fool  per  second  per  1,000  acm  being 
an  average  quantity  in  a  dry  »9ton.  Thii  quantity 
formed,  however,  but  a  small  portion  of  that  Jlowing  on 
the  grmind  in  time*  of  flood,  which  exccede-i  five  or  s>« 
hunarcd  to  one  tlHinund  limex  the  quantity  of  water  in 
dry  seasons.  T)ie  amount  of  flood  waters  was  an  irapor- 
tanl  consideration  in  all  engineering  opcralinni,  u  upon 
il  deuended  ll>c  stipply  of  large  storage  rviervuirs,  for 
canals,  ior  »';)ler  power,  and  for  the  use  of  towns, — the 
openings  of  bridges  spanning  rivers,  the  constroelion  of 
river  coiiiscs,  the  drainage  of  land*,  and  Ihe  efleci  in 
"  scour  "  upon  the  beds  of  riven  and  upon  the  tnotltliV 
of  harbours. 

.Mlhc  meeting  on  Tucwfciy.  Jan.  33nd,  Mr.  ItATVHkM, 
President,  in  the  chair,  the  {Mpcr  read  was  on  "  Some 
Recent  Improvements  in  Dynamo-electric  Apparatus," 
by  Dr.  Hioos,  A»or.  Inst.  C.E-,  and  Mr.  BxtTTLR,  A»oc, 
Inst.  CIC. 

The  authors  commenced  with  a  brief  review  of  the 
rise  and  pro^prcss  of  this  branch  of  cledricily. 

A  descrtpiion  was  then  j^vea  of  the  latest  coDStruc- 
tion  of  Siemens'  Dynamo -Electric  Machine  and  Electric 
Lamp,  the  latter  devised  specially  for  lighthouse  illumi- 
nation,  and  similar  lamps  were  about  to  be  supplied 
fur  the  Uiard  Lighlliouscs.  The  dimensions,  wfiigbts, 
number  of  revohittons  made  by  the  cylinder,  Tight 
equivalent  in  normal  candle*,  uid  H.  I',  required  (or  ^_ 
driving  were,  for  three  sixes  of  machines —  ^M 
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In  the  application  to  lifhiing  purposes  (he  improve- 
ments in  llw  present  dynamo  machines  were  very 
f>rcat.  Thus,  with  a  coat  10  limrs,  with  n  weight  14 
time*,  and  a  volnmc-  35  limev  that  of  the  latest  con- 
struction, lilt;  old  form  of  the  machine  produced  Dtu- 
fifth  nf  Ihe  light,  with  an  expenditure  of  ptartlcally  the 
same  driving  power. 

The  results  of  experiments  with  the  Electric  Lifht 
Apparatus  by  Capl.  Abnry,  K.G.,  at  Port  Monklon,  ta 
July.  1875.  were  given. 

An  important  factor  in  the  light  eflkiency  of  a  given 
machine  was  the  resistance  of  the  clrcMii  leadmg  to 
the  l.imps.  Kxpcriment  tndicxted  that,  to  obtnin  a 
maximum  of  light,  the  rrsistance  of  the  conductiac 
wires  should  be  proportioned  to  thnt  of  the  machine. 

Much  exeitemcnt  had  been  evinced  at  lothe  pe»< 
bnbic    cuniuelillon    between    gas    and    dedricity,  a* 
sourcva  of  liglil  power.    Although,  under  certain  cir-  * 
cumstaiKCs,  these  two  agents  undoubtedly  came  into 
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competition,  they  had  two  aeparate  fields.  Hitherto 
gas  had  been  employed  for  lighting  spaces  of  both 
Urge  and  smal]  dimensions,  because  a  better  source  of 
light  for  large  spaces  had  not  been  procurable  with 
economjr.  But  for  lighting  large  spaces  not  subdivided 
by  opaque  objects  or  screens,  it  was  a  want  of  economy 
to  employ  gas.  Assuming  light  power  proportional  to 
H.P.  expended,  100  HP.  would  give  150,000  candles' 
light ;  distributed  from  three  points,  the  cost  would  not 
be  more  than  £1  2S,  6d.  per  hour,  each  light-centre 
giving  an  illumination  which  would  enable  small  print 
to  be  read  at  a  distance  of  a  quarter  mile  from  the 
light.  A  burner  giving  the  light  of  20  candles  con- 
sumed 6  cubic  feet  of  gas  per  hour,  which  might  be 
manufactured  at  a  cost  of  2s.  per  i,ooa  cubic  feet. 
This  gave  7,500  burners'  light  only,  and  45,000  cubic 
feet  of  gas  at  a  cost  £^.  5s.  per  hour,  a  ratio  of  4  to  i 
in  favour  of  electric  lighting.  The  economical  ratios 
differed  greatly,  being  dependent  chiefly  upon  the  price 
of  gas  and  of  the  motor  power  employed.  For  large 
spaces  the  cost  of  electric  lighting  was  about  one-fourth 
or  even  one-fifth  that  of  gas-lighting,  when  steam  had 
been  used  as  power,  and  wear  and  tear  were  reckoned. 

At  Messrs.  Siemens  Brothers'  Telegraph  Works  the 
economy  was  as  2  to  i  in  favour  of  electric  lighting.  If, 
however,  the  ratio  of  light-intensities  were  adopted  as 
the  ratio  'of  efficiency,  the  advantage  would  he  con< 
siderably  higher  (20  to  i)  in  favour  of  electric  lighting. 
It  might  t>e laid  down  as  proved  by  experience,  that  for 
lighting  large  spaces,  not  too  much  subdivided,  the 
advantage  was  greatly  in  favour  of  the  electric  light ; 
but  that  where  numerous  light-centres  of  small  intensity 
were  required,  or  where  the  space  was  much  subdivided, 
the  advantage  was  in  favour  of  gas.  This  advantage 
would  cease  when  a  practical  method  of  subdividing  the 
electric  light  was  obtained. 

The  limit  set  by  distance  to  the  transmission  of 
power,  by  means  at  present  adopted,  had  been  compara- 
tively narrow.  Hydraulic  power  had  been  the  most 
adaptable,  with,  however,  several  important  disadvan- 
tages.  Although  electricity  as  a  means  of  transmission 
was  also  limited  by  the  distance  to  be  traversed,  the 
limit  was  in  this  case  much  more  extensible,  and  under 
favourable  Instances  practically  disappeared. 

The  employment  of  the  currents  of  magneto -elec I  ric 
machines  for  electrotyping  and  electroplating  had  long 
.-(uperseded  the  voltaic  current.  It  was,  however,  only 
on  a  large  scale  that  the  current  from  a  dynamo 
machine  could  be  used  with  advantage.  For  small 
electro  separations,  or  depositions,  magneto-electiic 
machines  had  been  constructed.  For  the  deposition  of 
large  quantities  of  metal,  where  by  changing  baths  in 
succession  little  change  was  made  in  the  total  circuit 
resistance,  the  dynamo  machine  gave  much  greater 
economy.  With  one  of  these  machines,  and  a  proper 
succession  of  vats,  as  much  as  three  tons  of  copper  had 
been  deposited  daily. 


PHYSICAL  SOCIETY.— 19TH  Ja.s-l-ahy,  1878. 

The  President,  Professor  G.  C.  Foster,  in  the  Chair. 

The  following  candidates  were  elected  members  of  the 
Society— J.  Angell,  Lieut.  G.  S.  Clarke,  R.E.,  T.  K. 
Isclin,  M.A..  J.  W.  Russell,  M.A. 

Mr.  W.  H,  Prbecb  read  a  paper  "  On  some  physical 
points  connected  with  the  Telephone."  This  instrument 
may  l>e  employed  both  as  a  source  of  a  new  kind  of 
current  and  as  the  detector  of  currents  which  are 
incapable  of  influencing  the  galvanometer.  It  shows 
that  the  form  and  duration  of  Faraday's  magnetO' 
electric    currents   are    dependent    on    the    rate    and 


duration  of  motion  of  the  lines  of  force  producing  them, 
and  that  the  currents  produced  by  the  alteration  of  a 
magnetic  field  vary  in  strength  with  the  rate  of 
alteration  of  that  field  ;  and  further,  that  the  infinitdy 
small  and  possibly  only  molecular  movement  of  the 
iron  plate  is  sufficient  to  occasion  the  requisite  motion 
of  the  lines  of  furce.  He  pointed  out  that  the  tele- 
phone explodes  the  notion  that  iron  takes  time  to  be 
magnetised  and  demagnetised.  Mr.  R.  S.  Brough  has 
calculated  that  the  strongest  current  employed  in  a 
telephone  is  jmasohann!  "^  ''•«  C.  G.  S.  unit. 
Mr.  Prcece  explained  that  the  dimensions  of  the  coil 
and  plate  depend  on  the  strength  of  the  magnet  ;  but  the 
former  should  always  consist  of  fine  wire,  and  be  made 
as  Hat  and  thin  as  possible.  The  adjustment  of  the 
position  of  the  magnet  (as  near  as  possible  to  the  ptate 
without  touching)  is  easily  effected  by  sounding  a 
vowel  sound  ah  or  o  clearly  and  loudly  ;  a  jar  is  heard 
when  they  are  too  near  together.  After  briefly  enume- 
rating the  attempts  which  have  been  made  to  improve 
the  iniitrumeni,  he  mentioned  the  various  purposes 
to  which  it  can  be  applied.  In  addition  to  being 
useful  in  the  lecture  room,  in  conjunction  with 
several  well-known  forms  of  apparatus,  it  forms 
an  excellent  detector  in  a  Wheatstone  Bridge  for 
testing  short  lengths  of  wire,  and  condensers  can  bfl 
adjusted  by  its  means  wiih  great  accuracy.  M, 
Niaudet  has  show.i,  by  employing  a  doubly  wound  coil, 
that  it  can  be  used  to  detect  currents  from  doubtful 
sources  of  electricity,  and  it  is  excellent  as  a  means  of 
testing  leaky  insulators.  Among  the  facta  already 
proved  by  the  telephone  may  be  mentioned  the  existence 
of  currents  due  to  induction  in  wires  contiguous  to 
wires  carrying  currents,  even  when  these  are  near  each 
other  for  only  a  short  distance,  Mr.  Preece  finds  that 
if  the  telephone  wire  be  enclosed  in  a  conducting  sheath, 
which  is  in  connection  with  the  earth,  all  effects  of 
electric  induction  are  avoided ;  and  further,  if  the  sheath 
be  of  iron,  magnetic  induction  also  is  avoided,  and 
the  telephone  acts  perfectly.  A  great  number  of 
experiments  on  the  use  of  the  instrumentoo  telegraphic 
lines  were  then  described,  from  which  it  appears  that 
conversation  can  be  carried  on  through  100  miles  of 
submarine  cable,  or  200  miles  of  a  single  wire  without 
difficulty,  with  the  instrument  as  now  constructed.  The 
leakage  occurring  on  pole  lines  is  fatal  to  its  use  in  wet 
weather  for  distances  beyond  five  miles.  An  interesting 
series  of  telephones  was  exhibited,  and  by  means  of 
one  of  very  large  dimensions,  Mr,  Preece  showed  that 
the  current  produced  by  pressing  the  centre  of  the 
plate  sensibly  affects  a  Thompson  galvanometer,  and 
that  the  motion  of  the  needle  ceases  in  a  remarkably 
instantaneous  manner  as  soon  as  the  pressure  is 
removed,  a  necessaiy  condition  in  order  that  the 
receiving  plate  should  acurately  reproduce  the  motions 
af  the  sending  plate. 

In  the  discussion  which  followed,  Mr.  R.  SABiNEsug- 
gested  that  the  failure  of  all  attempts  at  improving  the 
instrument  by  increasing  its  dimensions  might  be  due  to 
the  damping  action  of  the  permanent  magnet  on  the 
plate,  the  strain  on  it  being  proportional  to  the  size  of 
magnet,  and  rendering  it  less  sensitive  to  the  sono- 
rous waves,  Mr.  Coffin  pointed  out  how  interesting  it 
would  be,  if  instead  of  employing  a  receiving  instru- 
ment, the  currents  could  be  communicated  directly  to 
the  auditory  nerves ;  and  Professor  Adahs  explained 
the  relation  subsisting  between  the  character  of  the 
vibrations  of  the  disc  and  the  character  of  the  electric 
curreijis  to  which  they  give  rise. 

Dr.  LoDGB  desctibcd  a  simple  form  of  apparatus  for 
determining  the  thermal  conductivity  of  rare  substances 
such  as  crystals,  which  cannot  be  obtained  in  slabs  or 
rods. 
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THE  METEOROLOGICAL  SOCIETY. 

The  Annual  Meeting  of  this  Society  was  held  on 
Wednesday,  the  16th  inst.,  at  the  Insiifution  of  Civil 
Engineers,  25,  Great  George  Street,  Westminster.  Mr. 
H.  S.  Eaton,  M.A.,  President,  in  the  chair. 

The  council  in  their  report  express  their  gratification 
at  the  increase  in  the  number  of  Fellows  and  Stations 
of  the  Society ;  the  greatersize  of  the  Quarterly  Journal 
and  the  high  value  placed  on  it  by  foreign  scientific 
societies ;  the  augmentation  of  the  Librarj-,  and  the 
addition  to  the  sum  hitherto  contributed  by  the  Meteoro- 
logical Council,  as  well  as  at  other  evidence  of  vigour 
and  progress  manifested  during  the  year.  The  number 
of  Fellows  now  amounts  to  417. 

The  President  then  delivered  his  address : — "  During 
his  tenure  of  office  the  alliance  between  the  Meteorologi- 
cal council  and  the  Society  had  been  further  cemented, 
.  the  Society  supplying  the  Government  with  certain 
statistics,  and  getting  some  assistance  from  the  Council 
in  return.  This  arrangement  had  been  completely 
successful,  and  the  president  considered  it  calculated  to 
foster  the  growth  of  climatic  meteorology  under  the 
auspices  of  the  Society,  and  likely  to  remove  any 
jealousy  on  the  part  of  the  public  towards  a  Govern- 
mental Department,  so  peculiarly  constituted  as  the 
Meteorologic 'I  Council.  After  criticising  some  of  the 
work  undertaken  by  the  last-mentioned  body,  Mr.  Eaton 
exhibited  curves  of  the  results  of  the  hourly  observations 
of  the  barometer  and  thermometer  for  the  year  1876,  at 
Valencia,  Armagh,  Glasgow,  Aberdeen,  Falmouth, 
Stonyhurst  and  Kew,  these  being  the  stations  established 
in  1868  for  determining  the  meteorological  constants  of 
the  British  Isles,  The  curves  showing  the  combined 
diurnal    and     semidiurnal    variation    of     atmospheric 

fressure  might  be  referred  to  one  of  two  distinct  types, 
n  one  of  them  the  minimum  of  pressure  was  most 
pronounced  in  the  morning,  in  the  other  in  the  after- 
noon. The  former  type  was  found  at  the  maritime 
stations  of  Valencia  and  Falmouth,  the  latter  at  inland 
stations  such  as  Kew.  The  diurnal  range  of  the  tem- 
perature of  the  air  was  duly  related  to  the  pressure. 
It  was  least  at  the  maritime  stations,  reaching  only  4° 
at  Falmouth  and  attaining  a  maximum  of  9*3*^  at  Kew. 
The  following  gentlemen  were  elected  officers  and 
council  for  the  current  year: — 

President— Charles  Greaves,  M.Inst.  C.E.,  F.G.S.; 
Vice-Presidents— Henry  Storks  Eaton,  M.A.,  James 
Park  Harrison,  M.A.,  Robert  James  Mann,  M.D., 
F.R.A.S.,  Charles  Vincent  Walker,  F.R.S.,  F.R.A.S.  j 
Treasurer— Henry  Perigal,  F.R.A.S.;  Trustees— Sir 
Antonio  Brady,  F.G.S.,  Stephen  William  Silver, 
F.R.G.S. ;  Secretaries— George  James  Sy.nons,  John 
W.  Tripe,  M.D.  ;  Foreign  Secretary— Robert  H.  Scott, 
M.A.,  F.R.S. ;  Council— Honourable  Ralph  Abercomby, 
Arthur  Brcwin,  F.R.A.S.,  Charles  Brooke.  M.A..  F.R.S., 
F.R.C.S.,  Edward  Ernest  Dymond,  William  Ellis, 
F.R.A.S.,  Rogers  Field,  B.A.,  M.  Inst.  C.E.,  John 
Knox  Laughton,  M.A.,  F.R.A.S,,  Rev.  William  Clement 
Ley,  M.A.,  Richard  Strachan,  Henry  Samuel  Tabor, 
Capt.  Henry  Toynbee,  F.R.A.S.,  George  Mathews 
Whipple,  B.Sc,  F.R.A.S. 


<&tneral  Sritncc  Columns. 

ON  THE  PREVENTION  OF  FLOODS. 
The  large  amount  of  rainfall  in  England  during  the  last 
three  years,  and  the  consequent  flooding  of  rivers,  has 
Ciused  considerable  attention  to  be  directed  to  the  ques- 
tion of  floods,  with  the  view  of  discovering  what  means 


can  be  adopted  to  avert  or  remedy  them.  The  Ouse,  the 
Wiiham,  and  the  Trent  have,  amongst  others,  formal 
the  subject  of  special  investigations ;  and  last  session 
the  Thames  was  favoured  by  being  referred  to  m  speoal 
committee  of  the  House  of  Commons. 

It  is  natural  that  tn  the  rapid  advance  of  engineering 
science  such  a  subject  as  the  prevention  of  floods 
should  be  brought  prominently  forward,  but  the  solution 
of  the  problem  has  not  hitherto  been  effected.  Floods 
still  occur  in  every  part  of  the  country,  and  we  have 
quite  recently  seen  large  tracts  of  meadow  land  covered 
with  water  after  two  days'  rain.  In  July,  1875,  the 
Ouse  rose  so  rapidly  at  Huntingdon,  that  the  booths 
erected  on  the  large  common  outside  the  town  in  anti- 
cipation of  the  races,  were  hastily  deserted  by  their 
occupants,  and  the  races  abandoned.  In  the  same  year, 
large  quantities  of  hay  were  swept  away,  and  much 
other  damage  done  in  various  places.  Last  winter,  there 
was  an  alarm  that  the  Trent  bank,  in  ttie  neighbourhood 
of  Lincoln,  was  in  danger  of  breaking,  and  the  Witham 
banks  did  actually  give  way,  and  a  large  extent  of  fen 
land  below  Lincoln  was  inundated,  driving  many  people 
from  their  houses  and  doing  great  injury  to  the  crops. 
The  Thames  overflowed  its  banks  in  many  places 
during  the  last  two  winters,  and  the  occarrence '  of 
floods  in  London  itself,  need  scarcely  be  recalled  to  the 
memory  of  our  readers. 

Rivers  are  the  channels  formed  by  nature  for  the 
discharge  of  the  rainfall  to  the  sea,  but  generally  they 
are  not  sufficiently  lai^e  to  carry  of!  more  than  an 
average  amount  of  rain,  and  floodsare  the  natural  result 
of  any  continuous  heavy  rainfall.  The  frequently 
expressed  opinion  that  floods  are  more  common  than  in 
former  times  appears  to  be  correct;  but  this  is  due,  not 
to  any  increase  in  the  rainfall,  but  to  the  reclamation 
by  means  of  embankments,  of  large  tracts  of  land 
bordering  the  rivers  which  used  formerly  to  serve  as 
flood  reservoirs;  to  the  growth  of  weeds  and  the  for- 
mation of  obstructions  by  the  fall  of  trees  or  washing 
away  of  the  banks,  and  to  the  extension  of  subsoil 
drainage  on  the  higher  lands  which  brings  the  water 
down  more  rapidly  into  the  rivers.  The  existence  of 
mills  and  the  canalisation  of  rivers  for  navigation  pur- 
poses are  detrimental  to  the  free  discharge  of  flood 
waters.  When  rivers  are  large,  like  the  lower  portions  of 
the  Thames,  they  have  naturally  been  adapted  to  naviga- 
tion, and  in  smaller  rivers,  where  the  fall  is  considerable 
the  available  water  powsr  has  been  utilised  by  the 
erection  of  m'lls.  Millers  are  naturally  unwilling  to 
let  off  much  water  through  their  sluices  in  the  summer 
for  fear  that  a  drought  should  follow,  and  in  the  winter 
they  frequently  keep  up  the  water  above  in  time  of 
flood  in  order  to  maintain  a  sufHcient  head  of  water  to 
drive  their  mill  when  the  water  tails  up  below  them. 
The  abandonment  of  navigation,  even  on  the  upper 
portion  of  the  Thames,  was  considered  unadvisable  by 
the  Thames  Floods  Prevention  Committee,  and  any 
proposal  to  obtain  the  relief  that  might  be  afforded  by 
this  means,  would  raise  considerable  opposition ;  and 
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the  vested  interests  in  mills  are  so  large  that  their  pur- 
chase and  removal  would  not  be  practicable.  The  rivers 
must,  therefore,  be  dealt  with  in  their  existing  artiltcial 
state. 

To  avert  all  danger  of  flooding  would  necessitate  a 
very  large  outlay ;  and,  moreover,  such  a  thorough 
measure  is  not  required,  as  the  winter  floods,  which  are 
the  most  frequent  and  the  most  extensive,  are  not  gene- 
rally injurious,  except  where  they  reach  dwelling  houses. 
Where  houses  are  below  flood  level,  they  should  be  pro- 
tected by  embanlcments ;  and  it  should  be  entrusted  to 
the  local  authorities  of  every  town  to  take  care  that  no 
buildings  shall  be  erected  in  future  on  low  lands,  unless 
the  sites  have  been  efficiently  protected  from  all  chance 
of  floods.  It  is  a  scandal  that  houses  should  be  built, 
as  we  have  seen  them,  with  the  ground  floor  window- 
sills  below  flood  level.  The  speculative  builder  erects 
houses  on  low  land  obtained  at  a  cheap  rate,  and  then 
sells  them  in  dry  weather  to  unsuspecting  persons  un- 
aware of  the  impending  floods.  The  farmer  dreads 
merely  the  summer  floods,  which  may  ruin  his  grass, 
carry  off  his  hay,  destroy  his  growing  crops,  or  render 
his  pasture  land  unpalatable  to  cattle. 

The  size  of  the  channel  required  for  an  efficient  dis. 
ciiarge  depends  upon  the  rainfall  of  the  district,  the 
area  of  the  water<shed,  the  permeability  or  impermea- 
bility of  the  strata  forming  the  basin,  and  the  amount 
of  fall ;  each  river  basin,  therefore,  requires  a  separate 
investigation.  It  is  always  possible  to  devise  means 
for  averting  floods,  but  where  the  fall  is  small  the 
channel  must  be  large,  and  where  the  fall  is  very  slight, 
as  in  the  fen  districts,  pumping  must  be  resorted  to 
the  lift  given  being  practically  so  much  addition  to  the 
fall  of  the  bed.  The  advantage  of  pumping  is  that  it 
can  be  applied  to  any  extent;  but  besides  the  first  cost 
of  erecting  the  pumps,  there  is  an  annual  expenditure. 
Much  may  be  done  by  removing  weedi  and  other 
obstacles  from  the  river  bed,  enlarging  outfalls,  shuttles, 
and  tumbling  bays  at  the  rivers  and  mills,  straightening 
the  course  of  the  stream  where  sharp  bends  occur, 
rendering  its  section  more  uniform,  and  removing  old 
bridges  with  contracted  waterways  and  replacing  them 
by  bridges  with  larger  openings. 

The  whole  matter  resolves  itself  into  one  of  cost ; 
what  amount  might  be  profitably  expended  in  abating 
floods,  and  how  the  requsite  money  is  to  be  raised. 
The  amount  of  profltable  expenditure  depends  upon 
the  extent  an^  value  of  the  flooded  lands,  and  the 
amount  of  protection  or  relief  required. 

With  regard  to  the  raising  of  the  necessaiy  funds, 
there  arises  the  difflculty  that  the  area  of  the  flooded 
lands  is  usually  very  small  in  proportion  to  the  whole 
area  of  the  basin,  and  the  proprietors,  moreover,  in 
many  instances  are  unable  to  bear  a  heavy  rate,  especi- 
ally when  their  proflts  have  been  greatly  reduced  by  a 
succession  of  rainy  seasons.  It  appears  to  us,  however, 
an  equitable  arrangement  that  the  area  of  rating  should 
be  extended  to  the  entire  watershed  of  a  river,  and 
that  the  more  fortunate  holders  of  the  higher  land* 


should  bear  some  proportion  of  the  burden  of  relieving 
the  low  lands  from  floods,  as  the  rain  which  falls  on 
their  land  Is  discharged  by  the  river  below,  and  they 
have  in  most  instances  helped  to  increase  the  floods 
by  subsoil  drainage.  The  equalisation  of  rates  in  the 
parishes  of  London,  which  shifted  a  portion  of  the 
burdens  of  the  poorer  parishes  on  to  the  richer  ones, 
and  made  all  pay  their  proportionate  share,  is  a  measure 
which  is  manifestly  just,  and  affords  a  precedent  for 
the  arrangement  we  suggest.  To  ensure  a  proper  con- 
trol and  supervision  of  the  watercourses  of  the  kingdom, 
each  large  river,  with  its  tributaries,  should  be  placed 
under  the  jurisdiction  of  a  single  board,  chosen  from 
persons  interestedin  the  district,  and  armed  with  ample 
powers  [or  enforcing  at  all  times  the  discharge  of 
water  to  any  desired  extent  at  the  weirs,  sluices,  and 
mills,  and  the  maintenance  of  a  clear  and  suflicient 
channel.  It  is  probable  that. if  the  course  we  have  indi- 
cated were  adopted,  the  periodical  complaints  about 
floods  would  cease,  and  the  rivers  become  efficient 
channels  for  the  discharge  of  floods  throughout  the 
summer  season. 

The  French  have  set  us  an  example  by  the  study 
they  have  made  of  the  flow  of  their  rivers;  and  in  the 
case  of  the  Seine,  M.  Belgrand,  the  director  of  these 
investigations,  by  receiving  telegraphic  information  of 
the  rainfall  and  rise  of  the  upper  portions  of  the  river, 
has  been  able  to  predict  both  the  time  and  height  of  the 
floods  along  the  lower  parts  of  the  river,  and  thus 
give  timely  warning  to  the  inhabitants  of  the  district, 
and  he  considers  that  this  system  might  be  readily 
applied  to  many  other  rivers. 

DRAINAGE  OF  LAKE  FUCINO. 
Lakb  FuciKo  was  situated  in  the  ultra  Abruzsi 
province,  about  53  miles  in  a  straight  line,  east  of 
Rome,  and  96  miles  north  of  Naples.  It  was  the 
largest  lake  in  Central  and  Southern  Italy,  and 
covered  the  greater  part  of  one  of  the  largest  table 
lands  to  be  met  with  in  the  central  part  of  the  Apen- 
nines, having  an  area  of  about  173,000  acres.  This 
table  land  is  surrounded  on  all  sides  by  spurs  of  the 
main  chain  of  mountains,  thus  forming  a  basin  quite 
separated  from  the  adjacent  valleys,  so  that  the  waters 
produced  on  its  sarface  found  no  outlet  by  which  they 
could  discharge  themselves  into  the  neighbouring  rivers. 
The  most  important  as  well  as  the  nearest  of  the  vall^s 
situated  on  the  other  side  of  the  mountains  which  gird 
the  Fucino  basin,  is  that  of  the  Liris,  which  to  the  west 
runs  parallel  for  a  certain  distance  with  the  plateau  of 
the  lake,  but  at  a  lower  level.  The  river  is  about  jf 
miles  in  a  straight  tine  from  the  lake,  but  between 
the  two  there  is  a  mountain,  Mount  Salviano,  and 
another  plain  called  the  Campt  Palentini  higher  than 
that  of  Lake  Fucino.  Julius  Caesar  was  the  first  to 
conceive  the  idea  of  draining  the  lake ;  it  was  attempted 
by  Claudius,  the  fourth  Emperor  in  succession  from 
him,  and  the  works  which  be  caused  to  be  executed 
were  considered  by  Plin^  as  the  most  extrsordioarf  of 
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that  age,  itself  the  most  brilliant  in  the  history  of 
Roman  civilisation.  We  leant  from  Suetonius  that 
for  eleven  consecutive  yean  thirty  thousand  men  were 
employed  at  Lake  Fucino ;  Pliny  the  elder,  wlio  s.iw 
the  works  in  full  activity,  says  that  they  cost  incalcula- 
ble sums  and  where  so  extraordinary,  that  no  language 
could  give  an  idea  of  them.  The  nature  of  these  works 
was  theexcavation  of  a  tunnel  through  Mount  Salviano, 
at  about  984  feet  below  its  summit,  and  its  continuation 
under  the  Palcntine  fields,  at  an  average  depth  below 
the  surface  of  328  feet,  with  the  view  of  discharging 
the  waters  from  the  lake  into  the  river  Liris,  at  a  suffi- 
cient height  above  the  latter  to  enable  it,  even  when  in 
flood,  to  receive  the  water  from  the  tunnel.  This  work 
was  called  the  emissary  of  Claudius.    Its  total  length 
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was  6,1 14  yards,  and  it  was  constructed  with  a  gradient 
of  i^  in  1000.  So  far  as  could  be  judged  from  the  ruins 
of  the  tunnel,  its  cross  section  was  to  have  had  a  sur- 
face of  1 1 '9  square  yards,  but  in  the  execution  of  the 
work  these  proportions  were  not  maintained,  and  the 
'invert  of  the  tunnel  was  not  kept  at  the  regular  slope  it 
should  have  had.  Between  its  two  extreme  points,  the 
course  of  the  tunnel  was  not  quite  straight,  but  followed 
a  broken  line  composed  of  three  sections  forming  very 
open  angles  with  each  other.  In  carrying  out  the  work, 
forty  shafts  were  sunk,  of  which  twenty-nine  were 
situated  between  the  foot  of  Mount  Salriano  and  the 
river  Liris,  and  the  remainder  between  the  mountain 
and  the  lake.  The  depth  of  the  first  group  ranged  from 
333  feet  to  400  feet,  and  that  of  the  second  between 
57  and  203  feet.  In  the  course  of  the  recent  works  for 
reconstructing  the  Roman  tunnel,  one  of  the  ancient 
shafts  was  opened.    The  timbering  with  which  it  had 


been  lined,  though  carbonised  from  its  long  stay  under- 
ground, was  still  in  its  place,  without  having  shifted 
in  the  least.  The  sides  of  the  square,  each  measured 
I4'i€  feet,  and  were  supported  in  the  middle  by  strong 
cross  beams,  which  thus  divided  the  apertjre  of  the 
shrift  into  four  equal  compartments,  each  5*16  feet 
square.  These  were  made  use  of  for  hoisting  up  the 
material  excavated  from  the  tunnel  in  skips  or  buckets, 
which  had  a  cylindro- conical. shape,  and  were  made  of 
copper,  strengthened  with  broad  bands  of  soft  iron. 
Their  capacity  was  only  1*4  cubic  feet,  and  they  were 
suspended  by  means  of  hooks,  to  ropes  sH  in  motion 
by  men  working  at  the  bars  of  avertical  capstan,  which 
was  mounted  on  a  wooden  framework  close  to  the 
mouth  of  the  shaft.  Each  shaft  had  two  such  capstans, 
so  that  two  buckets  could  ascend  and  two  descend 
simultaneously.  This  tunnel,  after  its  completion,  was 
opened  with  great  ceremony,  and  the  waters  of  the  lake 
began  to  discharge  themselves  into  the  Liris,  but  by  an 
error  in  the  construction  of  the  entrance  works,  it  was 
impossible  that  the  lake  could  ever  have  been  thoroughly 
drained.  This  defect  was  corrected,  and  at  a  second 
inaugural  felc,  the  regulator  was  carried  away,  and 
although  the  draining  continued  for  some  months,  the 
works  were  neglected,  and  allowed  to  fall  into  decay. 
Attempts  to  re-open  the  works  were  made  by  Trajan 
and  Hadrian,  and  in  the  middle  ages  by  Frederic  IL, 
perhaps  also  by  Alphonso  I.  of  Aragon,  and  by  several 
sovereigns  of  Naples,  but  always  in  vain.  This  long 
succession  of  failures  had  caused  the  draining  of  Lake 
Fucino  to  bs  regarded  as  an  impossibility,  till  Prince 
Torlonia  succeeded  at  last  in  overcoming  the  difficulties, 
which  for  eighteen  centuries  had  resisted  all  the  at- 
tempts  of  the  most  powerful  sovereigns. 

In  1851,  owing  to  the  injury  caused  by  the  rising  of 
the  lake,  a  company  was  formed  to  whom  a  concession 
was  granted  for  the  drainage  of  the  lake,  on  condition 
that  they  should  carry  out  all  the  works  at  tbdr  own 
risk  and  cost,  and  receive  in  exchange  the  proprietor- 
ship of  the  lands  they  should  reclaim.  The  engineers 
to  whom  the  execution  of  the  works  was  entrusted 
were  Messrs.  Charles  Hutton  Gregory  and  William 
Parkes,  who  were  respectively  appointed  consulting  and 
resident  engineers.  After  elaborate  surveys  and  exami- 
nations on  the  spot,  an  exhaustive  report,  a  copy  of 
which  is  now  before  us,  was  submitted  in  F^ruary  1S54, 
recommending  the  construction  of  a  tunnel  of  330 
superficial  feet  opening,  of  which  16$  feet  was  intended 
to  be  the  maximum  area  of  the  stream  running  14  feet 
deep,  leaving  above  it  an  area  of  65  feet  for  the  passage 
of  air.  While  the  constitution  of  the  <»mpany  was 
under  discussion,  the  late  M.  de  Montricher  submitted 
to  Prince  Torlonia  a  proposal  based  on  the  data  ob- 
ohtained  by  the  English  engineers,  of  which  the  main 
feature  of  difference  was  that  the  tunnel  was  to  have 
an  area  of  130  feet  section,  instead  of  230  feet,  and 
consequently  be  much  less  costly.  Prince  Torlonia 
having  purchased  up  the  rights  of  the  company,  under- 
took the  work  at  his  own  sole  cost,  and  appointed  M. 
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de  Montricher,  the  engi  nee  r- in -chief.  He  subse- 
quently  submitted  to  Prince  Torlonia  an  amended 
project  fora  tunnel  217  feet  area,  with  the  stream  to  run 
I7i  feet  deep,  and  195  feet  area,  leaving  22  feet  free. 
This  project  was  afterwards  carried  out,  and  thus,  the 
great  saving  of  Cost,  which  would  have  been  effected  by 
tbe  reduced  area  of  tunnel  in  M.  de  Montricher's  firs' 
design,  was  not  realised,  while  the  previous  con- 
clasion  of  the  English  engineers  as  to  the  capacity 
that  should  be  given  to  the  tunnel  was  fully  confirmed. 
The  whole  of  the  details  appear  to  have  been  newly 
designed  under  M.  de  Montricher's  directions,  but  on 
principles  identical  mth  those  on  which  the  details  of 
Mr.  Gregory  and  Mr.  Parkes  were  based.  The  accom- 
panying sketch  shows  the  cross  section  of  the  tunnel 
proposed  by  Mr.  Gregory  and  Mr,  Parkes,  whilst  the 
dotted  lines  within  it  show  the  cross  section  adopted 
by  M.  de  Montricher.  This  is  given  in  order  to  show 
how  closely  the  French  engineer  followed  upon  the 
design  of  the  English  engineers. 

The  construction  of  this  tunnel  necessitated  the 
destruction  of  the  old  Roman  tunnel.  Upon  the 
section  adopted,  and  with  a  general  slope  of  i  in  1,000, 
it  was  calculated  that  a  discharge  of  1 1004*834  gallons 
per  second  would  be  obtained.  Tbe  invert  of  the 
Torlonia  tunnel,  at  its  outfall  on  the  Liris,  is  placed 
3*65  feet  lower  than  the  Roman  tunnel  at  that  spot. 
From  this  point  a  slope  of  a  in  1,000  is  given  to  the 
first  393'6  yards  of  the  invert,  and  i  in  1,000  to  the 
rest  of  its  course.  The  works  began  with  the  erection 
of  a  dam,  destined  to  isolate  as  much  as  possible  the 
bead  of  the  Roman  tunnel  and  the  structures  in  front 
of  it,  from  the  waters  of  the  lake.  This  dam  was 
formed  by  two  parallel  arms,  240598  yards  distant 
from  each  other,  and  connected  by  a  curve  of  130*299 
yards  radius,  its  total  length  being  164044  yards. 
Within  this  was'another  dam,  the  space  enclosed  be- 
tween the  two  being  33  acres.  These  works  were  begun 
on  the  loth  of  July,  1854.  In  the  construction  of  the 
tunnel,  several  of  the  old  Roman  shafts  were  re-opened, 
whilst  in  some  cases  entirely  new  shafts  were  sunk. 
During  the  course  of  construction  of  the  works,  tem- 
porary expedients  were  adopted  for  a  partial  drainage 
of  the  take  on  two  separate  occasions.  The  Torlonia 
tunnel  was  completed  in  November,  1869.  It  has  a 
total  length  of  6887*51  yards,  of  which  2813*3  yards 
were  excavated  through  compact  rock,  and  left  without 
revetment ;  344*3  yards  through  pudding  stone  and 
lined  with  bricks;  and  37298  yards  through  clay, 
detached  rocks,  &c,,  where  it  is  lined  with  strong 
masonry  of  hewn  stone.  For  its  construction  28  shafts 
were  sunk  or  repaired,  twelve  of  which  were  over  379 
feet  in  depth;  and  two  inclined  galleries  were  con< 
stmcted,  having  a  total  length  of  5683  yards.  The 
head  vrorks  of  the  tunnel  were  constructed  subse- 
quently; they  are  as  follows: — Before  reaching  the 
entrance  of  the  tunnel,  its  cross  section  gradually  in- 
creases both  in  height  and  width  along  a  distance  of 
3i'8  Tards,  until  it  reaches  an  area  of  430*56  square 


feet  at  its  mouth.  The  head  of  the  tunnel  consists  of 
a  pile  of  masonry  built  of  hewn  stone  20*34  ^^*-  in 
depth,  provided  with  a  cutwater.  This  pier  divides  the 
tunnel  into  two  parts,  the  cross  section  of  each  of 
which  is  a  little  more  than  one-half  of  the  area  of  the 
cross  section  of  the  tunnel.  The  head  of  each  of  these 
is  fitted  with  a  safety  sluicegate.  In  front  of  the  tunnel 
there  is  a  basin,  called  the  regulating  basin,  the  bottom 
of  which  is  at  the  same  level  with  the  sill  of  the  tunnel. 
This  basin  is  rectangular,  and  at  the  siile  opposite  to 
the  entrance  to  the  tunnel  is  a  dam,  which  also  forms 
the  end  of  the  canal  excavated  to  conduct  the  waters 
of  the  lake  to  the  tunnel. 

The  direct  results  of  this  drainage  have  been  the 
recovery  of  about  35,000  acres  of  land  which  were  for- 
merly submerged ;  but  the  indirect  results  in  affording 
protection  to  land  that  was  previously  submerged,  and 
increasing  the  salubrity  of  the  locality  have  been  of  no 
slight  benefit.  The  works  undertaken  comprised, 
besides  the  tunnel  itself,  planting,  drainage,  con- 
struction of  roads,  &c.,  &c.,  and  they  have  cost, 
including  interest  on  capital  outlay,  and  all  other  inci- 
dental and  miscellaneous  charges,  nearly  ;£i,8oo,ooo, 
the  whole  of  which  has  been  borne  by  Prince  Torlonia. 


ManupacTURb  of  Rubibs.— -At  a  recent  stance  of 
the  French  Academy  of  Sciences,  MM.  Fr^my  and  Fell, 
gave  an  account  of  their  processes  for  the  artificial 
production  of  corundum  and  many  other  crystalline 
silicates,  and  illustrated  it  with  some  splendid  samples 
of  their  labours.  The  artificial  production  of  crystal- 
lised alumina,  which  is  the  basis  of  a  great  many 
Oriental  gems,  and  especially  of  the  ruby  and  sapphire, 
has  hitherto  engaged  a  number  of  experimenters  of 
whom  Ebelmen  and  Senarmont  were  the  chief.  These 
did  not,  however,  succeed  in  making  any  other  than 
extremely  small  crystals.  MM.  Frfimy  and  Feil,  on  the 
other  hand,  have  produced  crystals  of  a  siie  capable  of 
being  used  in  watch-making,  and  cut  by  the  lapidary. 
The  process  consists  in  keeping  for  a  considerable 
time,  at  a  red  heat,  a  mixture  of  aluminate  of  lead  and 
silica.  The  experiment  with  thirty  kilogrammes  of  the 
mixture  has  been  kept  up  during  more  than  twenty 
days  in  the  oven  of  M.  Feil.  Under  the  action  of  the 
heat,  the  alumina  disengages  itself  little  by  little  from 
the  lead,  and  crystallises  out  as  colourless  corundum  ; 
but  if  two  or  three  per  cent,  of  bichromate  of  potash 
is  introduced  into  the  mixture,  the  crystals  acquire  the 
tint  of  rubies.  In  the  same  way,  with  a  little  oxide  of 
cobalt  for  colouring  matter,  sapphire  is  produced. 
In  density,  hardness,  brightness,  and  even  colour,  the 
agreement  between  the  artificial  and  natural  stones,  is 
said  to  be  most  accurate,  and  M.  Jannettaz  has  fdund 
the  optical  and  crystallic  properties  to  be  identical. 
Among  other  silicates  obtained  by  MM.  Fremy  and 
Feil,  disthene  may  be  mentioned.  It  crystallises  out 
in  long,  colourless  spines  or  needles,  similar  to  those 
found  in  nature.    TYie  wiVllmw  i\a.\*4.  fea-V  'Ctv«i'"oa&.\^ 
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view  only  the   scientific   aspects  of  the  subject,  and 
freely  made  their  process  public. 

A  Sprctroscope  with  a  Fluorescent"  Eye-piece. 
• — Mr.  J.  L.  Sorct  has  published  a  detailed  account  of 
his  application  of  the  well-known  property  of  fluores- 
cent substances  to  the  observation  of  the  ultra  violet 
portions  of  the  solar  spectrum.  He  places  a  screen 
made  of  the  fluorescent  body  at  the  focus  of  the  object 
glass,  so  that  an  image  of  the  spectrum  falls  upon  it, 
and  examines  the  projected  image  by  means  of  an  eye 
piece  placed  obliquely,  so  that  the  diaphragms  and 
blackened  walls  of  its  tube  extinguish  the  direct  rays 
from  the  spectrum.  The  screen  is  either  a  plate  of 
uranium  glass  or  a  cell  filled  with  an  aqueous  solution 
of  esculine ;  and  the  spectroscope  is  best  fitted  with 
lenses  of  quartz  and  prisms  of  Iceland  spar.  When 
the  lenses  were  of  glass,  and  the  prisms  of  flint,  the 
spectrum  lines  could  not  be  distinguished  beyond  n  ; 
but  with  quartz  lenses  and  spar  prisms,  they  were  visible 
as  far  as  r.  M.  Soret  has  made  observations  on  (he 
Alps  at  3i8o  metres  high,  and  concludes  that  although 
the  u1tra>vtoIet  spectrum  is  more  brilliant  at  high  eleva- 
tions than  on  plains,  it  has  no  greater  extent.  In  these 
observations  he  could  not  distinguish  rays  more 
refrangible  than  T.  He  infers  that  it  is  the  atmosphere 
of  the  sun,  and  not  that  of  the  earth  which  absorbs  the 
most  refrangible  rays  of  the  spectrum.  The  observed 
diminution  of  brilliance  in  the  more  refrangibl*  portion 
of  the  spectrum  on  passing  from  a  higher  to  a  lower 
altitude,  he  considers  to  be  due,  not  to  selective  absorp- 
tion by  the  constituent  gases  of  the  air,  but  to  the 
action  of  floating  particles  of  liquid  or  solid  impurities 
which,  when  more  than  usually  abundant,  produce  an 
evident  haze  or  collect  in  clouds.  The  general  absorp- 
tion of  light  due  to  the  last  cause  affects  all  the  rays  of 
the  spectrum  ;  but  to  a  greater  degree  in  proportion  as 
the  rays  are  more  refrangible. 

Oxidising  Effect  of  Suklicmt. — M.  Chastiany 
considers  the  oxidation  of  certain  inorganic  metallic 
compounds  to  be  a  definite  effect  of  the  sun's  rays,  and 
locates  this  peculiar  oxidising  power  in  a  dllTerent  part  of 
the  solar  spectrum  from  the  well-known  reducing 
power.  His  conclusions  are  chiefly  drawn  from  the 
observation  that  oxidation  of  such  substances  as  ferrous 
sulphate,  alkaline  solution  of  arsenious  acid,  and 
aqueous  solutions  of  hydric  sulphide,  or  alkaline  sulp- 
hides, proceeds  more  rapidly  in  the  light  than  in  the 
dark  ;  and  he  endeavours  to  estimate  the  action  of  the 
light  by  the  difference  in  the  rapidity  of  the  process 
in  the  two  cases,  all  other  conditions  being  the  same. 
He  is  of  opinion  that  the  chemical  action  of  the  rays 
of  the  solar  spectrum  on  metallic  compounds,  both 
'salts  and  binaries,  is  a  reducing  action  at  the  more 
refrangible  or  blue  end,  and  an  oxidising  action  at  the 
less  refrangible  or  red  end.  The  general  reducing 
action  of  white  light  is  perhaps  due  to  the  fact  that  in 
the  rays  as  a  whole,  the  reducing  action  is  the  most 


powerful  of  the  two.    The  green  rays,  he  takes  to  htn 
a  reducing  influence,  but  locates  between  the  rays  D 
and   E,  a  neutral  point  in    the  spectrum,   at  whldt 
chemical  action  takes  place  as   it  does  in  daiknen. 
On  organic  bodies,  however,  it  appears  that  the  acttoo 
of  light  is  always  of  an   oxidising  tendency,  and  thii 
effect  increases  on  passing  from  the  red  to  tbeviokt 
end  of  the  spectrum,  with  a  probable  variation  from 
the  law  in  the  green  rays. 

Chemical  Actiom  of  Lioht.— Professor  H.  W. 
Vogel,  in  opposition  to  M.  Chastiany's  theory,  that  tbc 
chemical  action  of  the  various  rays  of  the  spectram 
on  inorganic  substances  depends  on  their  refraogibility, 
maintains  that  the  nature  of  the  substance  causes  the 
action  to  be  of  a  reducing  or  an  oxidising  nature. 
Professor  Vogel  regards  the  rapid  union  of  Hydrogen 
and  Chlorine  in  violet  light  as  analogous  to  oxidation, 
and  he  refers  to  the  recent  experiments  of  Zimiria- 
zeff,  shewing  that  the  reduction  of  carbonic  acid  bj 
plants  proceeds  more  rapidly  in  red  than  in  green  light. 

UriLiSATioK  OF  Slao. — The  ordinary  waste  slag 
from  iron  smelting  furnaces  has  been  of  late  very 
ingeniously  utilised  by  a  young  English  engineer, 
named  Dickinson.  Mr.  Dickinson  transforms  it  into 
sand,  and  also  into  mineral  wool.  The  process  in  both 
cases  is  simple,  but  surprising.  To  turn  into  sand  the 
molten  slag  is  run  into  a  rotating  water  wheel,  which 
has  the  effect  of  granulating  it  so  that  in  a  few  mhintes 
the  red  hot  fluid  slag  can  be  carted  away  in  the  form  of 
sand.  To  turn  it  into  wool,  the  molten  slag  ismade  to  flow 
out  of  a  pipe,  and  a  jet  of  steam  is  played  across  the 
surface  of  the  outflow.  This  has  the  curious  effect  of 
tearing  off  the  slag  in  the  form  of  very  fine  glassy 
fibres,  white  and  lustrous  as  wool.  The  steam  carries 
the  fibres  with  it  against  a  screen  of  netting,  from 
which  they  are  gathered.  Being  an  excellent  non- 
conductor, this  mineral  wool  is  used  for  packing  in 
engines. 

Uses  op  Water  Glass. — The  uses  of  silicate  of  sod» 
are  more  and  more  extending,  notwithstanding  that  the 
business  of  its  manufacture  is  still  in  its  infancy.  Ths 
greatest  demand  is  for  soap  making.  It  is  better  than 
the  addition  of  resin,  and  its  alkalini^  adds  to  the 
cleansing  power.  It  retains  water,  keeps  the  soap 
from  shrinking,  and  prevents  great  loss  of  weight. 
It  can  scarcely  be  called  an  adulteration.  It  is  used 
as  paint,  and  mixes  with  all  mineral  colours;  there  are 
even  now  factories  which  make  paints  of  mixtures  <^ 
oil  paints  and  water-glass.  It  makes  the  paint  more 
durable,  and  gives  it  a  gloss-tike  varnish.  It  is  also 
indispensable  as  a  mordant  for  calico-print  works,  and 
at  present,  therefore,  extensively  used  as  such.  It 
makes  an  excellent  fireproof  cement  for  stone  and 
iron  foundries,  especially  in  putting  up  iron  fronts  for 
buildings.  It  Is  the  main  ingredient  in  severSLl  methods 
of  making  artificial  stone.  For  instance,  in  th«  Ransono 
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piDcess,  which,  in  England,  consumes  thousands  of  tons 

Tarljr.    It  makes  an  excellent  adiiesive  mucillage,  and 

i)  tued  in  a  cheap  mixture  to  mend  china,  glass,  and 

irood.  Being  perfectly  fira-proof,  it  will  give  its  quality 

Id  wood  or  paper  when  this  has  been  soaked  in  it ;  and 

being,  when  dry,  also  water  and  damp  proof,  it  is  the 

best  coating  for  brick  vaults,  and  thus  very  valuable 

for  beer  brewers,  sugar  refiners,  &c.    These  are  not  all 

the  praiseworthy  qualities  of  this  valuable  material.-— 

TV  Polytechnic  Rtview, 

IsiDESCENT  Glass. — A  process  for  making  this  glass 
iridescent  has  been  patented  by  M.Cienandot  Beautiful 
effects  are  produced.  The  main  feature  of  the  process  is 
the  application  of  acids  to  the  glass,  under  a  pressure  of 
from  two  to  five  or  more  atmospheres.  Water  con- 
taining 15  per  cent,  of  hydrochloric  acid,  is  used  to 
bring  out  rainbow  lints  like  mother  of  pearl,  and  arti- 
ficial gems  of  various  sorts  have  thus  been  manu- 
factured. The  gUss  prepared  by  these  processes  is 
quite  as  iridescent  as  is  that  which  antiquarians  'so 
much  value ;  the  pressure  and  the  acids  hastening  a 
result  that  the  ordinary  agencies  of  the  atmosphere 
would  take  centuries  to  produce. — New  Yurk  Tribune, 

Ckvstallised  Glass, — M.  Vizeau,  Director  of  the 
Blaniy  Glass  Works,  has  obtained  some  beautiful 
crystals  of  glass  from  a  crucible  that  had  been  in  use 
during  eight  and  a  half  months  tn  a  Siemens'  furnace. 

Nitrate  of  Lkad  as  a  Deodoriser,— A  writer  in 
the  Lancet  recommends  nitiate  of  lead  as  a  quick  and 
effective  deodoriser.  Half  a  dram  of  nitrate  dissolved 
io  a  pint  of  boiling  \yater,  when  mixed  with  a  pail  of 
water  in  which  two  drams  of  common  salt  have  been 
dissolved,  forms,  when  the  sediment  settles,  a  deodo* 
rising  fluid  of  great  power.  A  cloth  dipped  in  it  and 
hung  op  in  a  foetid  apartmeqt  will,  it  is  stated,  soon 
sweeten  the  atmosphere. 

Fork  op  Molecules. — Professor  J,  Clerk  Maxwell 
deduces  from  the  conclusions  of  a  paper  by  Herr 
Boltzmann  "  On  the  Nature  of  Gas  Molecules,"  that 
the  molecules  of  chlorine,  ammonia,  and  sulphuretted 
'hydrogen  are  rigid  elastic  bodies ;  those  of  hydrogen, 
oxygen,  nitrogen,  air,  carbonic  oxide,  nitrous  oxide, 
and  hydrochloric  acid,  smooth  figures  of  revolution 
and  those  of  mercury,  gas  smooth  spheres. 

Discovery  or  Springs. — M.  Baour  points  out  that 
permanent  supplies  of  underground  water  may  often  be 
discovered  by  observing  the  area  over  which  the  air 
quivers  on  a  clear  summer  day,  when  the  sun  is  near 
the  borizoD  and  the  air  is  still.  Some  of  the  success 
formerly  attributed  to  the  "divining  rod"  may  have 
been  doe  to  an  acquaintance  with  this  mode  of  search. 

iNrLtlRHCB  OF  Trbbs  ON  MoiSTURE. — M.  Fautrat, 
from  obserrations  made  in  France,  finds  that  more  rain 


falls  on  forest  than  on  open  land,  and  on  pines  r^her 
than  on  leafy  trees.  Pines  retain  more  than  half  of 
the  water  that  is  precipitated  upon  them,  while  leafy 
trees  allow  58  per  cent,  to  reach  the  ground,  I^nes  are 
therefore  the  best  safeguard  against  sudden  inundations 
and  the  best  means  of  giving  freshness  and  humidity 
to  an  arid  climate  like  that  of  North  Africa. 

Incoubustible  Silicate  Board  for  roofing  is 
being  manufactured  in  Belgium.  It  is  prepared  by 
saturating  alternate  layers  of  pasteboard  with  silicate 
of  soda  and  with  a  solution  of  chlorate  of  barium  or 
other  salts,  which  produce  insoluble  silicates,  such  as 
salts  of  zinc,  calcium,  magnesium,  and  aluminum. 
The  mass  of  the  board  hence  becomes  saturated  with 
insoluble  silicate  of  barium  and  silicic  acid,  which 
render  the  material  at  once  fire  and  weather  proof. 
The  preparation  can  be  applied  to  paper,  wood,  and 
textile  fabrics,  and  to  finished  articles  as  well  as  to  raw 
materials.  The  board  is  light,  durable,  and  tough.  It 
is  also  capable  of  being  decorated  with  colours,  and  is 
said  to  cost  little. 

Tiles  of  Asphalt  for  flooring  purposes  ha^'c  also 
been  recently  employed  in  Bavaria. 

An  Artesian  Well  for  the  purpose  of  supplying 
the  public  baths  and  municipal  establishments  of  the 
city  is  now  being  bored  at  Pesth,  in  Hungary.  It  has 
already  been  sunk  to  a  depth  of  951  metres,  and  is  the 
deepest  well  in  the  world.  The  outflowing  water  has 
a  temperature  of  i6l°  Fah,,  but  it  is  intended  to 
continue  the  boring  until  the  temperature  of  the  water 
is  178°  Fah.  The  jet  shoots  up  35  feet  above  the 
orifice,  and  175,000  gallons  of  warm  water  are  delivered 
daily.  This  quantity  is  more  than  sufficient  for  the 
needs  of  the  city,  and  some  of  it  will  probably  be 
utilised  in  converting  the  space  surrounding  the  well 
into  an  artificially -heated  garden.  A  motor  capable 
of  being  driven  by  the  water.jet  has  also  been  invented. 


€\iu  Itfftfs. 


Old  Broad  Street,  Jan.  31st,  187a, 

It  is  gratifying  to  us  to  find  that  the  policy  we  have 
throughout  pursued  in  the  conduct  of  this  department 
of  the  Telegraphic  Journal  is  being  emulated  the  other 
side  of  the  Atlantic,  where,  as  in  England,  the  ignoble 
army  of  monopolists  have  done  their  best  to  make 
things  pleasant  for  themselves.  Not  only  does  the 
Operator,  a  lively  and  well-conducted  journal,  devote  a 
leading  article  in  which,  while  announcing  the  forma- 
tion of  a  powerful  telegraph  company,  it  warns  the 
monopolists  that  their  day  of  triumph  maybe  over; 
but  the  New  York  Tribune  administers  a  sharp  rebuke 
to  the  wire  pullers,  and  finally  tells  them  that  "  the  rule 
that  a  monopoly  cannot  long  exist  in  a  free  republic 
is  a  safe  one  to  rely  upon,"  It  is  true  that  the 
opponents  of  monopoly  are  even  noii  totcv^NIwA.  \ja 
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admit  diat  the  new  company  m»y  po  tht  way  ol  its 
nmlvccssoRi,  and  fall  into  the  hnnas  of  the  Ef^pllans. 
We  shall  watch  ihe  i!i»ic  of  the  conflict  with  jircal 
intrfMt ;  but  whatever  delay  lher«  maybein  th«  dvfi'at 
of  lh«  monopcKsti,  the  end  »  not  atibJous.  A>  our 
COnlcmpoTaries  intimnie.  tht  Ameriran  pnUlc  vrill  iiot 
continue  lo  pay  hi|(h  r*tc»  when  low  onns  atr  pombi*. 
Wc  can  assuTs  our  fricnda  who  arr  fighting  a£ainst 
mimopely  in  America  Ihiil  what  i»  true  of  a  tn* 
republic  i»  Ini*  also  of  a  country  2***'^'t^  by  a  limited 
monarchy.  ^fDnopo1y.  for  any  Icneth  of  ltm«,  is  quite 
as  impoiaibI«'  here  a-i'it  is  10  the  United  Slates.  Mr. 
PeodcT  jinil  his  auodalei  did,  undoubtedly,  bv  iHeir 
|Jan«  with  exiraoMjinaryTkill.anditwouldbc  as  foolish 
(o  deny  that  they  have  ohtain(>d  nn  Apparent  victory, 
HH  it  wnuM  be  to  maintain  that  they  have  sacrificed 
Iheir  own  interests  lo  those  of  the  genvtal  public,  or  of 
the  shareholder  a  wboin  (hey  have  led  captive  at  their 
will.  But  they,  like  the  monopolists  tn  the  Onilod 
Stales,  have  digfed  a  pit  for  their  own  feet. 

We  have  no  authority  for  stating  that  Ihe  French  ciihle 
theme, nwire  popnUrly  kniiH-n  US  Ihv  "  Pouyer  Quertier" 
K heme,  will  cume  brfore  the  public  immedintely  ;  but 
it  ii  cncacins  a  ^reat  deal  of  attention  just  noV  both 
in  this  country  and  in  Prance.  The  fact  that  hiilf  the 
capital  is  subscribed  justifies  tliis,  and  it  is  no  secret 
Jhal  (be  company  b  beiDg  backed  by  very  powerful 
.influence.  It  may  soon  prove  someihine  more  than  n 
tphantom  tn  the  monopohsis  who  still  affect  lo  ridicalc 
iJic  idea  of  opposition. 

So,  too,  may  the  bill  wc  rceenlly  alluded  to  at  some 
length  as  being  before  the  American  House  of  Repre- 
|,9enlative!:,  though  wc  confess  that  the  latter  scheme  is 
rather  extensive.  If  vrc  arc  rightly  informed,  the  pro- 
raoters  propose  to  connect  the  United  States  by  way  of 
the  Ajtores,  with  rortueal,  Fnncc,  and  England,  cob- 
linuing  tjic  cable  along  the  Mediterranean  and  alM> across 
th*  North  Sen  to  Rusnia.  It  is  urgnd  that  by  the  con. 
Slruction  of  tliii  c^ble.  Anieiicd  would,  in  iKe  event  of 
WJT  with  EnpUnd,  be  rendered  independent  of  the 
English  companies.  But  that  plea  seems  hardly  worth 
ronsidrralion  ;  the  chances  of  war  between  thi»cuuiilry 
and  America  ate  extremely  remote — so  remote  indeed 
that  it  would  he  idle  to  discuss  them.  Americans  are, 
we  know,  very  fond  of  going  in  for  big  things,  but  it  is 
folly  to  attempt  to  do  too  much,  and  the  scheme  would 
be  more  likely  to  find  general  favour  if  it  were  limited 
to  ct/nnecting  France  and  England  only  with  the 
States. 

The  dividend  declared  by  the  Eastern  Telegraph 
Cornpaoy  is  at  the  rate  of  5  per  cent,  per  annum  on  the 
ordinary  shares.  Wo  havo  not  been  favoured  with  a 
ropy  of  the  report,  but  we  gather  that  the  chairman  of 
the  cofnpany  is  well  <cMisfi«d  with  Ihe  half.ycar's  opera- 
tions— that  is  one  blessed  result.  Mr.  I'ender  announced 
at  the  meeting  that  the  duntication  of  the  cables  had 
been  a  financial  success,  aim  he  quoted  figures  lo  prove 
Ihat  Ihe  income  of  the  company  had  considerably  in- 
creand  during  the  »ix  months,  ll  does  not  appear  to 
have  occurred  to  any  one  to  raise  the  point,  but  we 
observe  that  An  ilcmof  ;^i4,Oociof  the  amount  expended 
in  r.  pairs  to  the  cables  was  charged  to  the  leserve  fund 
instead  of  to  revenue.  This  ought  not  to  be.  All 
repairs  lo  cables  nn  properly  chargeable  lo,  and  ahould 
be  paid  out  of,  revenue.  If  Ihe  principle  of  absorbing 
a  re^rve  fund  to  meet  the  expenses  of  cable  repairs 
were  generally  recognised,  it  woukl  be  a  serious  matter. 
\MvBt  constitutes  a  current  expense  in  Ihe  case  of  (be 
Eastern  Company  if  cable  repairs  be  not  one  P  Mr. 
Pender  concluded  his  speech  at  Ihe  Eastern  meeting  by 
Slating  that  the  directors  of  the  company  "  were  always 
open  to  encourage  scienlilk  men  and  inventions."  The 
remark  must  have  provoked  many  a  smile  from  telegraph 


engineers,  whose  interests,  as  we  showed   in  ogr  las- 
Mr.  IVnder  has  done  so  much  to  promote. 

The  Directors  of  the  Direct  United  Sutes  Cab' 
Company  have  resolved  upon  the  payment  of  an  inlaru^c* 
dividend  of  5s.  per  share,  being  at  ibe  rate  of  ^ 
per  eenl.  per  annum  for  the  quarter  ending,  Dec.  ji  « 
1877.  Tne  dividend  will  be  p.-iyable  on  and  after  th^?^ 
iiln  of  February. 

We  shall,  no  doubt,  have  somethtng  (o  say  about  tTur- 
report  of  the  Anglo-American  Companv.and  thepiocecd— 
ings  at  the  half-jvarly  meeting;  but  the  bald  resolution* 
which  were  passed  at  a  recent  meeting  of  ihe  Board  do 
not  call  for  comment.     The  dividend  upon  the  ordinary 
ron*ii!id.ited  stock  for  the  hst  half.yoar  the  directors 
recommend  at  i^  per  cent,  a  balance  divi>dei»d  of  i 
percent,  upon  the  preferred  slock  for  the  haJf.year,  aad 
a  first  and  final  dividend  of  2  per  cent,  on  the  deferred 
stock  for  the  year,  making  in   all.  wiih   lbs  dividends 
alrbady  paid,  4  per  cent,  on  the  ordinary  stock  for  1  Hjj. 
Wc  team   from  the   report  submitted  to  the  vhare- 
holderv  at  the  .innuat  meeting  on  the  lotli  iosL  «l  Moa. 
treal,  that   Ihe   Montreal  Teicgrapn  Company  h>s  not 
suffered  f-a  much  as  the  directors  expected  from  what 
they  not  inappropriately  call  "(he  di»a«iixnia  times" 
The  net  profit  for  the  yeAC  1877  is  i68.67i  dols.  43  <u  , 
and  the  number  of  messages  sent  over  the  lln4.-s  of  ihe 
company  in  (877  showed  an  increase  of  3,64a.     While 
the  revenue  has  increased  the  expendiiure  has  decreased, 
l^e  balance-sheet  of  the  company  appears,  on  the  whoJe, 
lo  bo  salisfaclor)'. 

It  is  salislactary  that,  in  spite  of  the  universal  de- 
pression of  trade,  there  has  been  little  decline  in  the 
value  of  railway  property  during  the  past  year ;  aad  «a 
the  [li.'iscnger  lines  there  hat.  in  some  cases,  been  an 
improvement.  Titus  the  Brighton  dividend,  which  was 
7J  per  cent,  at  this  time  last  year,  is  8)  thu.  and  the 
Metropolitan  has  risen  to  5  }>er  cent.  Some  of  the 
Other  Companies,  whose  dividends  have  not,  «t  (hetime 
we  write,  been  dr^clarcd,  will,  doubtless,  be  able  to  point 
to  an  equallj^  pleasant  result  of  the  half-year's  open- 
tloM,  No  imporUncc  should  be  attached  to  Ihe  m- 
creue  in  the  Great  Eastern  dividend,  which  had  better 
have  remained  at  1}  percent,,  and  :he  South  Eutcra 
has  not  made  progress. 

We  notice  that  a  vlgorons  attempt  u  being  made  lo 
frustrate  Ihe  hopes  of  the  promoters  of  the  fusion  of  the 
South  Eastern  and  Clutham  and  Dover  Companies.  It 
appears  to  us  lhat  the  shareholders  have  a  powerful 
reason  for  desiring  the  liuccess  of  the  Hill  before  ftrlia- 
meni,  especially  Iho-w  of  the  Chatham  Company.  Bnl 
if  it  can  be  shewn  that  the  union  of  the  Companies  will 
be  injurious  to  the  interests  of  the  public,  the  opposi- 
tion will  command  and  deserve  cncouragemenl-  The 
fate  of  the  Bill  will  be  known  before  the  close  of 
February, 

Sir  Edward  Watkin  made  a  lame  attempt  the  other 
day,  Dt  the  half-vearly  meeting  of  (he  propnetora  of  the 
Manchesier  nna  Sheffield  Company,  |o  defend  his 
Board  from  the  censure  which  had  beea  visited  upon 
them  for  allowing  the  negociattons  with  the  Great  Nor. 
thern  and  Midland  Companies  to  (all  through.  Ac> 
cording  to  Sir  l-:dward,  il  was  because  the  Midland 
Railway  was  included  in  the  scbcnie  that  it  came  lo 
nothing;  an  alliance  with  the  Great  Xoithcm  alone 

would  nave  been  advantageous.     Perhaps  it  would 

to  the  Sheflield  Company.  But  the  proprietors,  Ibourb 
they  did  rot  say  anything,  must  have  felt  that  Ihcir 
Chairman  was  lalkinK  nonsense  when  he  repeated  the 
contention  that  the  ShefKcId  Company  waa  entitled  lo 
"an  absolute  4  per  cent  guarantee."  Possibly,  Sir 
Edward;  but  people  often  think  tliey  are  entitled  to 
things  and  don  t  gel  ihem — because  other  people  do 
not  see  through  the  same  spectacles. 
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TELEGRAPHIC  FIRE  ALARMS  FOR 
LONDON. 

The  importance  of  telegraphy  as  a  swift    means 
of  coaveying  warnings  it  every  day  receiving  more 
ad  more  attention.    In  France  it  has  been  recently 
applied  to  notify  the  approach  of  floods  on  canals, 
in  Norway  to  acquaint  the  fishermen  of  the  fiords 
with  the  whereabouts  of  the  herring  schools,  in 
America  it  is  doing  valuable  daily  service  as  a  fore- 
teller of  storms  or  weather  changes,  and  in  more 
countries  than  one  it  is  being  adopted  in  the  great 
towns  as  an  alarm  in  cases  of  fire.    The  advantages 
of  a  system  of  telegraphic  fire  alarms  in  a  great 
city  must  be  apparent  to  any  one  who  bestows  the 
least  thought  on  the  subject.    In  a  town  unprovided 
with  such  a  system,  the  only  mode  of  calling  the 
fire-brigade  is  to  run  or  dri%'e  to  the  nearest  fire- 
brigade  station.     When  the  paralysing  alarm  and 
excitement  of  tenants  in  a  burning   house,  their 
pottible  ignorance  of  the  true  position  of  the  station, 
the  proverbial  delinquency  of  the  public  guardian, 
and  the  actual  distance  of  the  site  of  the  fire  from 
the  station  in  question  are  talcen  into  account,  it  will 
be  seen  that  the  ordinary  plan  of  procuring  help  is 
at  best  a  clumsy,  slow,  and  imperfect  one.    With  a 
proper  system  of  fire-alarms,  much  agitation,  blun- 
dering, and  precious  time  may  be  saved.    All  the 
principal  thoroughfares  would     be  provided  with 
street  alarm  posts,  which  would  be  as  conspicuous 
and  become  as  well-known  as  the  street  letter  boxes- 
They  would  be  situated  at  short  and  regular  dis- 
tances, say  two  hundred  yards  from  each  other,  and 
would  be  accessible  to  the  public  by  some  simple 
means,  such  as  the  breaking  of  a  protecting  pane 
of  glass.    The  mere  pulling  of  a  handle  or  pressing 
of  a  knob  would  then  in  an  instant  alarm  the  nearest 
brigade  station,  and  indicate  the  position    of  the 
fire.    In  a  few  moments  more  some  ^mple  acknow- 
ledgment of  his  signal  would  be  returned  to  him. 
If  the  Gre  were  serious  and  urgent,  he  could  let  the 
Eict  be  known  by  a  further  simple  signal.    All  this 
could  be  done  by  the  most  ignorant  person,  and 
even  by  a  child  ;  but  it  would  of  course  be  most 
frequently  the  work  of  the  district  watchman.    An 
ordinaiy  telegraphic  recording  instrument  could  in 
addition  be  provided  in  the  event  of  special  com- 
monication  bdng  desirable  between  the   fire-men 
and  the  station. 

We  an  know  that  the  growth  of  a  fire  proceeds 
m  an  aocnmiilatiiig  ratio  which  fiu"  outstripi  the 


compound  interest  law.  A  spark  may  kindle  a  great 
conflagration,  but  not  all  at  once.  In  its  early 
stages  an  outbreak  of  fire,  though  alarming,  is  weak, 
and  may  be  readily  extinguished ;  but  it  gathen 
strength  and  appetite  by  what  it  feeds  on.  At  its 
beginning  it  is  most  vulnerable,  but  it  is  precisely 
this  invaluable  period  which  is  frittered  away  and  lost 
by  the  existing  dilatory  mode  of  alarm.  While  the 
messenger  is  hurrying  on  foot  through,  it  may  be, 
long  and  crowded  thoroughfares  to  the  Brigade 
Station,  the  fire  is  making  good  its  hold,  not  only 
consuming  more  property,  but  rendering  it  a  ^ 
more  difficult,  dangerous,  and  expensive  task  to  get 
it  out.  Any  saving  of  time  during  this  incipient 
period  is  supremely  important,  and  it  is  this  saving 
which  telegraphic  alarms  permit  of.  Their  intro- 
duction would  not  only  diminish  the  risk  of  life 
attending  the  fireman's  work,  the  ravages  of  the  fire, 
and  the  expense  of  extinguishing  it,  but  they  would 
be  a  convenience  and  a  source  of  increased  safety 
and  security  to  the  public. 

The  American's  were  quick  to  perceive  the  solid 
benefits  of  fire  alarm  systems,  and  many  of  their 
cities  are  provided  with  them.  On  the  Continent 
recently,  and  in  Glasgow,  a  like  precaution  has  been 
adopted.  Why  then,  we  are  tempted  to  ask,  is  London 
without  such  a  system — London,  in  which,  owing  to 
its  crowded  streets  and  its  masses  of  buildings,  fire 
operations  are  difficult,  and  where  the  distance  is 
sometimes  as  great  as  two  miles  between  the  nearest 
Brigade  Station  and  the  seat  of  the  fire  ?  Our  London 
Fire  Brigade  is  the  admiration  of  all  who  have  seen 
it  at  work,  but  in  spite  of  its  prompt  and  vigorous 
action,  it  is  often  taken  at  a  disadvantage,  and  the 
daily  papers  arc  witness  to  the  great  loss  of  pro- 
perty, if  not  of  life,  which  is  caused  by  London 
fires. 

Is  it  due  to  an  indiscriminating  conservatism  or 
to  a  stolid  inertia,  that  the  authorities  have  not 
taken  steps  to  introduce  fire-alarms  ?  The  advan- 
tages are  so  apparent  that  they  must  recommend 
themselves  to  all  unbiassed  persons;  and  if  exam- 
ples are  wanted,  we  could  not  have  a  better  variety 
than  New  York,  Amsterdam,  Paris,  and  Glasgow.  It 
may,  in  fact,  be  taken  for  granted  that  our  cahny 
friends  beyond  the  Tweed  would  not  adopt  any  new- 
fangled concern  rashly.  The  Scotch,  however, 
have  the  shrewdness  to  examine  and  see  for  them- 
selves, and  the  enterprising  liberalism  to  promptly 
adopt  a  good  thing  when  they  find  it.  It  is  to  be 
hoped  that  their  example  will  quicken  the  Metro- 
politan Board  of  Works  to  bestir  themselves  in 
earnest  about  this  matter.  It  is  inevitable  that  a 
telegraphic  sjrstem  of  fire-alarms  for  London  must 
come  sooner  or  later,  and  the  «AViof«\ci''if»i.  wkctl 
our  thanta  if  they  hasXeiv  is.  aa  TOwdtv  Uk  ysRsWwi, 
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Public  opinion  will  otherwise  have  to  fsll  back  on 
the  far  less  satisfactory  plan  of  forcing  such  a  course 
upon  them.  We  do  not  propose  to  deal  here  with 
the  relative  merits  of  different  systems.  Any  system 
is  better  than  none  ;  but,  after  due  investigation, 
let  the  best  be  chosen. 


LOCALISATION    OF  A   PARTIAL  DISCON- 
NECTION IN  A  SUBMARINE  CABLE. 

Partial  disconnection  faults,  although  they  are 
seldom  met  with  in  cables  with  gutta-percha  cores, 
frequently  occur  in  those  whose  msutating  material 
is  india-rubber.  This  arises  from  the  elasticity  of 
the  substance ;  for  when  any  undue  strain  is  put  on 
the  core  the  conductor  breaks,  but  the  india-rubber 
only  stretches,  and  an  earth  fault  is  not  made. 
When  the  strain  is  taken  off,  the  two  ends  of  the 
conductor  come  together  and  make  contact  more  or 
less  perfectly.  If  the  break  is  noticed  at  the 
moment  the  cable  is  being  laid  from  the  ship,  its 
position  is  of  course  known.  But  in  some  cases 
a  fault  of  this  nature  does  not  develop  itself  until 
some  time  after  the  submersion ;  its  locality  can 
then  only  be  found  by  testing. 

Such  faults  are  difficult  to  localise,  as  none  of  the 
ordinary  tests  are  applicable  to  them.  The  follow- 
ing method,  however,  is  susceptible  of  considerable 
accuracy  if  carefully  made. 


In  the  fig.  let  R,  r  be  the  resistances  of  the  portions 
of  cable  on  cither  side  of  the  fault,  _><  being  the 
resistance  of  the  latter.  Let  p  be  the  resistance  of 
a  battery  normally  connected  to  the  cable  by  a 
discharge  key,  and  let  g  be  the  resistance  of  a  gal- 
vanometer, through  which  the  cable  can  be  dis- 
charged on  the  depression  of  the  key. 

Now,  if  the  further  end  of  the  cable  be  to  earth, 
and  V  be  the  potential  of  the  battery  when  its  poles 
are  free,  then  v,  will  be  the  potential  at  the  end 
Q  of  the  cable,  and  v  will  be  the  potential  at  a  point 
distant  jr  from  d.  And  further,  add c  will  repre- 
sent the  charge  in  the  portion  R  of  the  cable,  and 
D  F  G  the  charge  in  the  portion  r. 

Now  if  the  key  is  iusiantaneausfy  depressed  so  as 
to  put  the  cable  in  connection  with  the  galvano- 
meter, the  charges  in  the  cable  will  flow  out  at 
both  ends. 

Let  V.  (fx  be  a  differential  part  of  the  charge  a  D  DC, 
then  this  portion  will  split,  and  the  portions  flowing 
out  at  the  two  ends  of  the  cable  will  bo  inversely 
proportional  to  the  resistances  on  either  side  of  it ; 
thus  the  portion  flowing  out  through  g  will  be  : 

a  Q  —V   ^ ax, 

a  -t-  K  +^  +  r 


Now 

V,  !»:!ll  +  )'  +  i'jR+j'  +  r  —  x, 
therefore 

»  +  y  +  r 
that  is 

i*  +  y  +  r  —  x)* 


rfQ'=  V. 


{a  +  K  +  y  +  r)    {it  +  y  +  t), 

and  the  integral  of  this  between  the  limits 

X  c>  R  and  X  ^  0 

will  give  the  quantity  q'  flowing  through  the  gal- 
vanometer, that  is : 

•^  0  \o  +  ti  *  y  +  r)  {V.  +  y  +  r) 

= ^^.y^ ^  f  (R  +  jr  +  r--a^»«ta 

=  ..     __,  ^t^ /(R+jf+r)*  — Cr*0'\ 

(G  +  R+7  +  f)(R+j'  +  r)  \  3  / 

_^  V,  R     R'  +  3  R  Cv  +  r)  +  3  0*  +  r)' 
"     3     *  '(«  +  R  +  y  +'■)(«+.*'  +  'I- 
Similarly  we  should  find  that  the  quantity  Q^ 

flowing  out  from  the  portion  r  of  the  cable  would 

be: 

0"= l^Jt 

3(c  +  «+^  +  '-)<«+j'  +  '). 
and  therefore  the  total  quantity  Q  flowing  through 
the  galvanometer  will  be 

o'+o"  =  ^J    «  («'+3  R  0'+'')+3  Cy+^')+*-*  /,, 

Now 

v:v,:!p-|-R+*-ff!R+j»  +  r 
is 

V     =    v{»-hj'  +  r) 


p  +  R  +  *  +  »■, 

therefore 

V    R  (r'  -1-  3  «  (j'+^)  +3  0'+'-)*)+*-' 
3  '  (G+R+J'+r)  (ft+v^+y+r) 

But  the  total  quantity  Q„  which  the  cable  would 
take  if  its  end  were  insulated,  would  be 


(3). 


or 


V  (R  -I-  r), 


v  -  — ^'— 
R  +  r. 


Substituting  then  this  value  of  v  in  equation  (s) 
we  get 

R  (R'+3  a  0-4-0 +3  Qy +'■)*>  +  '■* 


i3  =  -. 


Let 


3  (1+0 


{0+R+J'+r)(>-fR-h>-+»J. 


H  -I-  r  ■=■  L,  therefore  r  ■-  l — R. 
R-|->-|-r=L„  therefore  J"  +  r—  L,  —  R. 

Substituting  these  values  in  the  above  equation 
we  have 

g  =  0,     R  (R*+3  R  (l.— l^)-^3  (l,— R)')+(l-r)» 
-?>      R*+3  L'R  — JLtH'+l.*— 3L«»+3La«— »» 

By  multiplying  up  we  hare 
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-n'  [t,  -  g. 

i'  -.  (u  +  t)  *  -  3  8'-<o  +  L.)(p+x.l-t'tf. 
tfacnJgre 

ntii 

■-h±5-7('a+'-i*_3qt-(Q+'-.l»+'-.)-t-'P. 
»  •        4  3  0|(h— »^- 

The  conductor-resistance  l,  of  a  lubmarino  aUe 
rilich  had  a  partial  diaconncction  in  it,  was  5,000 
cfnns.  The  conductor  resisunce  L,  whea  ihc  cable 
ws  perrcct.  \m  1,000  ohms.  The  discharg<?  0, 
Hn  the  cable,  when  the  end  was  diKonnccted, 
mt  equal  to  300;  and  the  discharge  Q,  whrn  the 
tadwu  to  can h,  was  equal  to  60.  The  rcsisiancc 
or  the  batter>-  p  being  100  crftms,  and  of  the  f^lvano- 
meierG,  100  ohms.  What  was  iho  distance  s  of 
ibe  laull  from  the  end  of  the  cable  t 


.yooo+aooo 

a 


_  4/<50oo+»OQo)'  _  3  "  60"  aoop 
"4  3  « 


3e?-Moo- 


l»a»fSIMO}  ^00+  500a)    —   300Q' 
3*>  »  (3000  —  3000) 

3as9  "■  401  ohns. 

Hal  is,  the  fault  is  401  ohtns  distant  from  n. 

The  (brmula  just  Kiven  is  only  correct  when  the 
tlic  is  free  from  earth  currents ;  but  as  this  i« 
Kidocn  the  case,  a  correction  !s  necessary  in  order 
tioi  the  true  raluc  of  fc  may  In,*  ybuincil. 

Supposing  that  the  electro-motive  force  of  the 

ttrth  current,  whose  strength  we  will  call  -,    be 

tiLrn  to  act  io  the  same  direction  as  the  battery 
cuneot,  then  at  itie  moment  before  the  key  is 
Amresaed  to  take  the  discharge  there  witl  be  in  the 
oHo.  besides  the  quantity  given  by  equation  (7),  a 
qnuitity  /  due  to  the  earth  current ;  thi«  will  be 

»  («•  +  3  «  0-  +  ')  +  3  0-  +  -)•)  +  "• 
3»i "     (o  +  H  +  J-  +  ')  <p  +  »  +  y "+  >•) ; 

bat  when  the  key  has  connected  the  cable  to  the 
^U'anometM'  this  quantity  becomes  changed  tu 

^_v     l«(ii«  +  3«0'  +  ')  +  30'+  O*)  +  r» 


«'-. 


3- 


(o  +  a  +/+  r)  (o  +  a  +^  +  ^)  ; 


Btcrcfore  the  quantity  discharged  due  to  the  earth 
at  wtU  be 


V 

3* 


-r 


{»("'+3»tr+'-)+3(r+')'H-'*j  [ 
I I 

ha+y+.>^'+«+/+r)      Co+»+j'+'>  (o+a+j^-M 
*      ■  ta'  +  3_»  O  +  >)  +  3  O'  +  '•)  *)  +  ^' 


and    the    total  quantity  discharged  through    the 
galnaotneter  win  bo 

0+--  —  0^  _  ^    »(»'4-3"Cv-t-^)  +3  0- +■•)')+<■' 
3'  (o+«+J'+'J  (*>+"+>+') 

or 

nfo  +  a  +  y+r)         _  V     aji»  +  3  *  (/  +  '-.' 
"*M  (a  +  a+j.+  f)+a-p      3*      (b  +  H+^  +  f) 

+  3  (>  +  '-)')  +  '•■ 
If  +  » -i- J' +  ri. 

From  (i)  and  (3)  then,  we  can  see  that 


3 


/ 


3 


3  0i<- 


_*i  (q  +  O 


"(0  +  t,>  +  o— p 


atti 


(C  +  L.)  ip+  L,)  —  t'  0, 

(h  —  g- 

If  the  earth  current  is  in  Ihc  opposite  direction  to 
the  battery  current,  then  n  will  bo  aegRthrC; 

The  throw  of  the  Ralvanonicler  needle  from 
which  0,  is  determined  is  due  partly  to  the  actual 
discharge  and  partly  to  the  continued  action  of  the 
earth  current.  If  rf  is  the  observed  throw,  and  J, 
the  obbcri-cd  permanent  dellcctiun  when  the  oeedlo 
has  comedo  rest,  then 

(SMTu.>caAriiii;JooBMAL,  Aug.  13. 1S7S,  jM^e  lu.) 

Far  fxamfiU: 

In  the  first  example  if  Lho  earlh  current  had  been 
onc-twcntielh  of  the  strength  of  the  batter^' current, 
tliat  is,  if  «  — .  20,  and  if  the  throw  of  the  K^lvano- 
mctcr  needle  was  equal  to  too  divisions  (■/),  and 
the  permanent  deflection  iS  di^'t&ions  (</,),  then 


and 


0,  —  V*  loo'  —  *  *  t™  *  16  =  80 


"  (O  +   L.)  _ 


20x5100 


_  1030 

>r(o+i,,y+"o  ^~p  ~  xoxjioQ  +  (00—200    1019. 

Wo  then  have 


=   SWOj+^OOO 

a 


u  (5000 .f  3000) * 31*80119000 

'4  3 


"  300  H  (5000  —  aooo) 

=  3500  —  3903  =  598  ohms. 


H.  R.K. 


TOMAUSrS  TELEGRAPH  APPARATUS  FOR 
WORKING  LOXG  SUBMARINE  CABLES. 
{QmtiHMit /rem  page  49,) 

When  the  current  ceases  to  circulate  in  lho 
electro-magnet  a  the  armature  h  is  brought  back  to 
its  place  hy  Ihc  counterweight  *,  which,  m  its  turn. 

tiroducing  interruption  of  the  current  of  the  second 
ocal  pile  in  the  electro- maenet  H,v\a\.>av»\\>i\irix».^ 
the  armature  k  bacV  tfl  i\&  v^*^- 
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It  is  evident  that,  inasmuch  as  the  pieces  compos- 
ing the  other  interrupting  relavs  are  identical  with 
those  immediately  above  descnbed^  they  must  pro- 
duce upon  the  electro-magnet  i  the  same  effect  as 
these  latter  produce  upon  the  electro-magnet  11, 
from  whence  it  results  that  when  the  armature  M  is 
attracted,  the  spur  wheel  o  prints  a  blue  dot  upon  the 
same  strip  of  paper. 

The  two  spur  wheels  l  and  0,  the  rotation  of 
which  is  produced  by  the  clock-work  of  the  appara- 
tus, each  rub  constantly  against  a  pulley  which  dips 
into  a  trough  always  full  of  red  ink  for  the  one  and 
of  blue  for  the  other. 

Although  the  south  pole  of  the  small  bar  a  is 
covered  with  platinum,  and  that  the  ends  of  the 
springs  F  and  G  are  of  gold,  and  although  the  current 
of  the  local  pile  which  works  the  two  interrupting 
relays  is  relatively  weak  (at  most  two  elements, 
"Daniell"),  the  spark  which  must  necessarily  flash 
between  the  south  pole  of  the  small  bar  a  and 
the  ends  'of  the  springs  f  and  G  at  each  interrup- 
tion of  the  clectnc  current  might  be  injurious  to 
them. 

It  is  precisely  in  order  to  avoid  this  that  the 
armature  h  each  time  that  it  is  attracted  by  the 
electro-magnet  a  automatically  breaks  the  electric 
current  between  the  spring  g  and  the  knob  or  stud 
h,  by  the  aid  of  the  fork  /  the  aforesaid  current 
being  compelled  to  pass  by  /,  «,  h,g,f,  m,  to  reach 
the  electro-magnet  a,  from  whence  it  issues  by  i  and 
o  to  come  back  to  the  pile  in  passing  by  the  spring 
F,  the  small  bar  a,  and  the  fork  b  ;  the  result  is,  that 
the  interruption  of  the  current  taking  place  between 
the  spring  g  and  the  nob  h,  the  spark  flashes  between 
this  knob  and  this  spring  instead  of  being  produced 
between  the  small  bar  a  and  the  springs  f  and  G, 
for  it  will  be  well  understood  that  the  same 
manoeuvre  is  repeated  upon  the  other  interrupting 
relay  when  the  current  comes  back  to  the  pile  by 
the  spring  G,  the  small  bar  a,  and  the  fork  B. 

The  spark  which  flashes  between  the  spring  g  and 
the  knob  h  does  not  produce  the  inconveniences 
which  it  would  have  produced  between  the  small 
bar  A  and  the  springs  f  and  g — ■ 

ist.  Because  -the  contact  between  the  spring  g 
and  the  knob  h  is  much  more  energetically  estab- 
lished than  between  the  small  bar  a  and  the  spring 
F  and  G. 

and.  Because  the  pieces  g  and  h  not  requiring 
to  be  delicately  and  exactly  regulated  like  the 
ineces  a,  f,  g,  they  may  be  easily  cleaned  from  time 
to  time. 

When  theo'the  knob  i  is  pressed  there  is  produced 
upon  thestripofpaperareddotfollowedbyablue  one; 
when  knob  2  is  pressed  two  red  dots  are  produced, 
each  followed  by  a  blue  dot ;  when  the  knob  o  is 
pressed  a  blue  dot  is  produced  followed  by  a  red 
one,  and  so  on. 

By  the  effect  of  the  pieces  t,  u,  v,  w,  as  well  as 
of  tne  set  screws,  D,  J,  s,  s,  and  by  means  of  an 
ordinary  interrupter  and  a  third  local  pile,  an  electric 
striking  work  may  be  set  at  work  at  pleasure,  which 
will  sound  a  bell  with  each  red  and  blue  dot  pro- 
duced by  the  receiving  apparatus  upon  the  strip  of 
paper. 

In  applying  this  system  to  communications  by  an 
anaerialwire.thereceiverwill,  as  previously  stated,  be 
ordinary  "Morse"  instrument,  and  there  will  only 
be  a  single  interrupting  relay  (fig.  5)  instead  of  two. 


In  this  case  the  piece  a  will  cloce  the  drcuit  of  KJie 
current  of  the  local  pile  only  when  it  touches  CIm 
spring  F,  and  the  part  played  bythe  spring  Gwill  be 
timit^  to  that  of  serving  as  stop  to  the  small  bar  A 
at  each  reversal  of  the  current,  which  will  coase- 

auently  produce  no  sign  upon  the  strip  of  paper  of 
le  ordinary  "  Morse    instnimenL 
If  it  is  preferred  to  use  the  "  Morse"  code,  even 
in  sending  messages  through  submarine  caUes  of 
very  great  length,  the  manipulator  will  have  but 
two  knobs  or  studs,  the  one  producing  upon  the  strip 
of  paper  a  red  dot  followed  by  a  blue  one  (oombi- 
natioQ  which  will  represent  conventionally  a  "dof), 
and  the  other  producing  upon  the  strip  of  pap«:  t 
blue  dot  followed  by  a  red  dot  (a  combination  which 
will  represent  conventionally  a  "dash*^,  this  "dot" 
and  this  "dash"  referring  to  the  "Morse"  code; 
but  it  is  more  useful  to  produce  the  nine  numben 
and  the  zero.    In  this  case  the  illimitable  cyphers 
resulting  therefrom  may  be  interpreted  convention- 
ally, according  to  the  following  table,  which  repre- 
sents the  beginning  of  a  dictionary  to  be  drawn  up 
expressly  for  this  purpose. 

DietiffHaty. 

00,  sign  to  indicate  that  the  numbers  which 
follow  it  are  to  be  interpreted  each  for  a 
word. 

000,  ^gn  to  indicate  that  the  numbers  whidi 

follow  it  should  be  grouped  by  two's,  each 

group  representine  a  Tetter. 

0000,  sign  to  indicate  mat  the  numbers  following 

it  should  be  considered  as  numerical  numbos. 

01,  sign  representing  a  period  or  full  stop     . 

010  „  „         a  comma    , 

01 1  „  „         a  colon     : 
0100     „  „  8  semicolon     ; 

oioi    „  „  anoteofexdunation     I 

Olio    „  „  interrogation     ? 

oiii     „  „  a  hyphen    - 

001     „  „  a  parenthesis     ( ) 

0010    „  „  per-centage    •/„ 

ooil,  sign  to  indicate  that  the  word  which  follows 
it  is  underlined. 


o  represents 
I 
3 

3        „ 
4 
5 

6        » 
7 

8        „ 
9 
10 

13 

14 
15 
16        „ 

17 

18        „ 

19 

20        „ 

33 


o 
I 

i 

3 
4 
5 
6 

7 
8 

I 

B 
C 
C 

D 

E 

E 

E 

F 

G 

H 

I 

I 

J 


34  represents        -       K 

35 

-       L 

36 

M 

a?       , 

-       N 

3S 

-       0 

39 

-        P 

30 

-      Q 

31 

R 

3»         . 

S 

33 

T 

34 

-     u 

35 

-       V 

36        , 

-    w 

37 

-     x 

38         . 

-       Y 

39 

z 

40 

,        a  purchase. 

41 

,          purchases. 

4* 

,                 I  buy. 

43 

,             you  buy, 

44 

,           I  will  buy. 

45 

,      you  will  buy. 

46        , 

,              he  bujrs. 

47 

,            they  buy. 

48        , 

,    will  you  buy  ? 
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Ai  will  be  seen  by  the  preceding  table  there  may 
It  producd  without  exceeding  the  use  of  five 
Ggures,  99999  combinations,  that  is  to  say,  twice  as 
naoj  as  are  required  to  express  all  the  words  and 
ill  (he  tenses  of  all  the  verbs  used,  not  only  in  the 
iingaage  of  commerce,  but  in  ordinary  language. 

At  each  end  of  the  line  a  staff  of  translators 
Tonld  be  provided  to  reduce  into  figures  the 
dispatches  written  in  ordinary  letters,  and,  if  re- 
quired, to  translate  into  ordinary  language  the 
di^tches  received  in  ciphers. 

The  dictionary,  of  which  the  above  table  may 
pve  an  idea,  would  be  drawn  up  in  several 
languages,  care  being  taken  that  the  same  cipher 
represents  the  same  word  and  the  same  tense  and 
person  of  the  same  verb  in  all  these  languages, 
according  to  the  desire  of  the  sender,  so  that  his 
dispatch  would  be  delivered  at  its  destination  either 
in  ciphers  or  translated  into  the  language  which 
tbe  sender  would  himself  indicate. 


A  SIMPLE  ELECTROSCOPE. 

M.  RAMEAtnc  lately  brought  before  the  Soctete  des 
Sdences  of  Nancy  a  very  simple  and  sensitive  elec- 
troscope. It  consists  of  a  iine  fibre  of  white  silk, 
fixed  at  one  end  by  means  of  a  little  wax  to  any 
support,  and  free  to  oscillate  in  any  direction  under 
its  point  of  attachment. 

A  single  thread  would,  of  course,  suffice  for  the 
ordinaiy  purposes  of  electroscopy  properly  so  called, 
but  it  IS  preferable  to  employ  two  near  each  other, 
taldng  care  to  space  them  so  that  they  cannot  foul 
each  other  dunng  their  swing,  or  influence  each 
other  reciprocally. 

One  of  the  threads  is  charged  to  strong  repulsions 
by  means  of  a  glass  rod  charged  with  positive  elec- 
tricity; the  other  is  charged  in  a  similar  manner 
with  a  Stick  of  resin  charged  with  negative  elec- 
tricity. Every  body  which  attracts  one  of  the 
threads  so  charged,  and  repels  the  other,  is  neces- 
sarily electrified.  Its  electricity  is  of  the  same  sign 
as  that  of  the  thread  which  it  repels. 

The  sensibility  of  these  electroscopes  is  greater, 
within  certain  limits,  as  the  threads  are  made  finer, 
longer,  and  less  conducting. 

If  the  finest  sewing  silk  of  commerce  be  un- 
twisted, each  of  the  parts  or  strands  obtained  will 
make  an  excellent  electroscopic  pendulum,  which, 
if  about  sixty  centimetres  long,  is  very  handy,  and 
suffices  for  almost  all  tests.  White  silk  is  prefer- 
able to  coloured. 

Tbe  motions  of  these  threads,  if  well  charged,  are 
very  considerable,  even  when  the  bodies  presented 
to  them  contain  but  slight  charges  of  electricity. 
When  the  threads  are  not  excessively  fine,  disturb- 
ances of  the  air  do  not  destroy  the  observations  so 
much  as  might  be  supposed.  In  the  first  place, 
these  disturbances  can  be  almost  entirely  removed  ; 
and,  furthermore,  the  threads,  even  when  agitated, 
(Atey  so  well  any  electric  attractions  and  repulsions 
that  it  is  absolutely  impossible  to  mistake  or  detract 
from  their  evidence. 

M.  Rameaux  has  found  this  arrangement  in  all 
cases  more  smsitive  and  sure  than  a  carefully-con- 
stnicted  gold'leaf  electroscope,  which  he  used  for 
ccmparuon. 


This  system  also  recommends  itself  in  several 
ways,  for  instance  : 

1.  It  is  so  simple  that  every  one  can  construct 
and  use  it. 

2.  It  costs  nothing ;  no  special  support  being 
necessary.  The  threads  can  be  fixed  to  any  pro- 
jecting piece,  as  the  edge  of  a  table  ;  the  only  con- 
dition being  that  they  may  hang  freely. 

3.  It  can  be  set  up  in  a  moment,  and  consequently 
is  at  once  ready  for  any  unexpected  requirement ; 
whereas  a  gold-leaf  electroscope  long  unused  requires 
to  be  dried  for  hours. 

4.  It  works  perfectly,  whatever  the  hygrometric 
state  of  the  atmosphere. 

5.  It  can  be  employed  to  show  el^tric  phenomena 
to  a  numerous  auditory.  With  long,  thin  fibres  and 
highly  electrified  bodies,  the  experiments  are  very 
tefling. — Bulletin  de  F Association  Scimtififtu  da 
France. 


ANTOINE  CESAR  BECQUEREL. 

During  the  last  month  France  lost  two  of  her  most 
famous  physicists,  the  elder  Becquerel  and  Victor 
Regnault.  Becquerel  died  on  January  i8th,  and 
was  buried  on  the  2ist;  Regnault  died  on  the  19th, 
and  was  buried  on  the  sand.  From  his  long  series 
of  electrical  researches  it  is  in  Becquerel  that  elec- 
tricians are  chiefly  interested.  He  was  bom  at 
Chatillon-sur-Loing,  in  the  department  of  Loiret,  on 
March  7,  1788.  He  was  educated  at  the  Polytechnic 
School,  Paris,  and  on  leaving  it  in  1808,  he  began 
life  as  a  soldier  by  becoming  an  officer  of  the  Im- 
perial Engineer  Corps.  He  passed  at  once  to  active 
se^^'ice  in  Spain,  under  General  Luchet,  and  was 
present  at  the  Valencia,  Lagonte,  Torbosa,  and  at  the 
taking  of  Tarragona,  where  he  commanded  a  column 
of  attack.  He  aftenvards  received  the  rank  of  cap- 
tain, and  took  part  in  the  campaign  of  1814.  At 
its  close  he  was  rewarded  for  his  remarkable  ability 
and  valuable  services  by  receiving  the  rank  of  Ch^ 
d"  BatalUon  and  the  Cross  of  the  Legion  of  Honour 
from  Napoleon's  own  hands.  In  the  peace  of  1815 
he  quitted  the  army,  and  resolved  thenceforth  to 
devote  himself  to  the  pursuit  of  physical  and  chemi- 
cal science,  towards  which  he  felt  himself  impelled 
by  nature  and  incUnation.  He  became  a  teacher, 
and  afterwards,  in  1837,  a  Professor  of  Physics  in 
the  Museum  of  Natural  History,  Paris,  a  post  which 
he  retained  until  his  death.  During  the  course  of  his 
long  scientific  career,  Becquerel  has  made  some 
valuable  researches  in  meteorological  and  geological 
science,  especially  in  the  composition  of  minerals, 
and  the  influence  of  climates  on  forests ;  but  the 
great  body  of  his  work  has  been  done  in  the  field  cf 
electricity  and  magnetism.  He  was  the  first  to  explain 
the  part  played  by  chemical  action  in  the  voltaic 
cell,  and  to  show  that  electricity  was  disengaged  in 
all  chemical  actions,  and  particularly  in  the  case  of 
acids  acting  on  metals ;  the  positive  electricity  ap- 
pearing on  the  acid,  the  negative  on  the  metal.  He 
is  also  claimed  to  have  been  the  inventor  of  the 
double  liquid  cell,  with  porous  partitions  of  clay  or 
membrane. 

Electro-chemistry,  of  which  he  may  be  almost  said 
to  be  the  father,  was  always  his  favourite  field  of 
research.    la  1834  he  nofto  tea  cKwraav^  &MxntK^ 
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of  the  elect  rcHrheinical  deposition  of  mcUls  by  ob- 

serviiif;  that  when  tlic  two  poles  of  a  battery  were  in- 
irodufxd  into  solutions  of  metallic  satu  a  layer  of 
metal  was  deposited  on  the  negative  pok.  This 
discovery,  which  is  the  basis  of  the  galvano-plastic 
art  was'  soon  turned  to  account  by  Uc  la  Rive,  of 
Geneva,  who  founded  upon  it  his  process  of  electro- 
gilding  in  1840. 

Bcc(]uerel  decomposed,  by  means  of  an  ingenious 
reducing  cdl,  known  as  the  c^yxnt  circuit,  a  great 
varictv  of  mincr.iU,  and  built  up  others.  Some 
of  his  discoveries  h^ivc  bvon  applied  to  the 
practical  IrcJlmfnl  of  silver,  copper,  and  lead  ores, 
and  to  the  exirnctton  of  the  salts  of  puuisb  from  bitter 
waters. 

]n  thermo-electricity  ho  mado  a  great  number  of 
experiments  on  the  currents  generated  by  unequal 
healing  of  a  sioRk-  metal,  and  of  two  metals  in  con- 
tact* and  tabulated  the  well-known  thermo-electric 
series.  These  studies  led  him  to  the  invention  of 
an  clectro-thennometer,  by  which  the  tcmpcralurc 
of  unattainable  places,  such  as  the  imerior  of  animal 
and  vegetable  bodies,  heights  in  the  air.  or  depths 
underground,  could  be  registered.  Among  other 
tnwntioiis  of  his  may  be  mentioned  the  difleicatlal 
galvanometer,  and  an  clectro-ma^ctic  balance. 

In  pyro-electricity  he  found  that  Uie  properly  of 
becoming  electric  iindcr  simple  pressure  is  not  ex- 
clusively confined  to  Iceland  spar,  as,  Ilatnf*  had  sup- 
posed, but  belongs,  in  greater  or  less  degree,  to  all 
bodies.  His  study  of  the  conditions  under  which 
lounoaliac  sliows  electric  polarity,  according  as  the 
temperature  rise-sor  falls,  or  remains  constant,  is  a 
piece  of  reseaTch  which  has  bcaime  classic 

Bccqucrel  was  .1  most  indefatigable  worker,  and 
made  many  scntlcrcd  invcsiigalions.  Wherever 
observation  or  thought  invitctt  it,  he  directed  his 
research.  There  is  consequently  a  great  variety 
and  diiicursivcncss  about  hLs  results  ;  hut  at  the 
same  time  they  arc  pregnant  and  suggesliTc. 

lly  niiMns  of  very  (li^lic;ik*  apiKintus  ho  dcmon- 
stnied  the  generation  of  feeble  electric  currents  in 
many  of  ihcupenitions  of  Hfc.  He  proved  tlie  clTccu 
of  electricity  nn  rlic  colour  of  flowers  to  be  due  to 
a  mochanioil  bursting  of  the  cells  containing  ihc  dye, 
and  not  to  a  chemical  change.  The  heating  of  twd 
conductors  under  the  influence  of  the  current,  and 
the  conductivily  of  different  substances,  also  formed 
the  subjects  of  various  Dxperimcnt.'i.  ■  During  the 
last  ten  years  he  was  entirely  engaged  in  studying 
a  remarkable  clectro-capillar}*  phenomenon  observed 
by  him  in  1867.  A  good  example  of  this  phenome- 
non is  obtained  by  immersing  a  cracked  test  tube, 
containing  a  soltitiun  of  sulphate  of  copper  in  a  solu- 
tion of  sodic  sulphide;  metallic  copper  is  at  once 
dopoiiled  in  the  crack.  He  found  a  similar  attion 
lo  take  place  with  many  other  solutions,  and  partially 
enunciated  the  laws  of  the  process.  This  investiga- 
tion is  Becqucrel's  unfinished  labour ;  and  itmall  as  it 
appears,  it  sathen  importance  in  our  eyes  ivhen  wc 
learn  that  he  regarded  it  as  likely  to  explain  the 
deposition  of  metal  veins  in  rocLs  and  many  physiolo- 
gical reactions  which  take  place  in  vcgcLible  and 
animal  tissues. 

Bc^ucrel  was  a  pinductive  wriier  as  well  as  an 
experimentalist.  His  greatest  work  is  hU  Tniil/ 
Exptrinuntal  <ie  tEItdrkiU  tt  i/«  Magnttumt  rl  fir 
Iturs  Pkintminti  A'aturf/s,  in  seven  volumes,  1^54-40. 
Thb  was   followed  by  three   other  clwUical  works, 


the  £{tnunts  tTEUeira-thimit  afftiqttf*  aui  Sritw* 
Matirtllei  el  tiux  ArU.  1S4J  ;  the  TrMli  4~' 
tl  du  AfagneliitHc,  leurs  Abpticatitnu  enx  Stitncti 
liquts,  oMX  Aris,  et  a  tinJHSirU,  J  vol.t.,  i8j6 
tlie  Retumi  de  tHi$leire  dt  tEltctrUili  rt  du 
ntiismr,  iSsS.  He  was  also  the  author  of  s 
tTx^aliscs  on  physics,  chemistrj*.  meteorology,  ffl* 
numerous  scattered  nicmoii^.  These  are  chiefly  to 
be  found  in  the  (y'juv/Wfj  Hendus,  and  the  Auulait 
Ckimie  et  2'hya-jue. 

He  was  a  member  of  the  Institute  of  Franc*,  a 
corresponding  member  of  the  Royal  Society  of  Lm- 
don.  and  of  the  Berlin  .\cadcmy  of  Science.  He 
received  the  Copley  Medal  from  ilie  Royal  Society 
sevcial  years  ago,  and  was  decorated  with  Ibe  Cross 
of  (Commander  of  tho  Legion  of  Honour  by  Napo- 
leon III.,  and  the  Grand  Cross  of  the  Order  of  the 
Rose  by  the  Kmpcror  of  nrazil. 

Despite  a  health  apparently  feeble,  and  a  frame  hf| 
no  means  robust,  IJecquerel  continual  active  to  Ihs 
advanced  age  of  ninciv  vears,  curtained  by  moral 
energy  and  strength  of  will.  His  love  for  work,  his 
keen  mlere&t  in  natural  pbcnonicna,  and  his  zeal  ro~ 
research  never  flagged  ;  while  the  charmina  vivacit 
of  his  manner  continued  to  Uic  last.  lie  Icav 
behind  him  n  son,  Edmond  Qeoquerel,  frofessor 
Physics  in  the  Cenurz'atoirt  des  Arii  tt  Mitrert,  wb*' 
has  for  many  years  been  his  father's  assistant,  and 
who  has  proved  himself  worthy  to  perpetuate  bis 
falbcr's  fame. 


SAUNDERS  versus  THK  POS'ITVIASTER. 
GENERAL, 

An  appeal  camo  before  Lords  Justices  Brainwcll, 
Brett,  and  Cotton,  in  the  Appeal  Court,  a  few  davs 
ago,  on  a  question  of  compensation  payable  by  the 
Government  to  the  persons  employed  by  the  telegraph 
companies  whose  business  u'as  transferred  to  the 
Post  Office  under  the  Electric  Telegraph  Acts  of 
186S.  Il  was  taken  as  a  representative  case  bearing 
on  ninny  others  and  in^-olving  an  atnounl  of  about 
j(|30,ooo.  The  Act  in  queiition  empowered  the 
Postmastcr-ficneral  in  purchiising  the  telegraphs  to 
allow  coin|)cnsation  to  the  clerks  of  the  com  panici^ 
whose  services  were  not  retained.  In  the  present 
case.  Mr,  John  Sounders,  who  was  a  district  in- 
spector of  the  KIcctric  and  International  Telegraph 
Componv,  requested  the  Hostina.-ttvr-Gcncral  to 
assess  the  compensation  he  was  to  receive  on  the 
basis  of  his  last  year's  iulary,  and  the  amount  paid  to 
him  as  exjieiises-  Ilic  Postmastcr-ricnenI,  how- 
ever, declined  to  take  the  expenses  into  account,  on 
the  ground  that  they  did  not  form  part  of  the 
prosecutor's  annual  snbrj-.  Mr.  Saunders  accord- 
ingly applied  for  a  mandamus,  and  the  Lord  Chief 
Justice  and  Mr.  Justice  I'leld,  in  the  Queen's  BciKh 
Division,  gave  judgment  in  his  favour.  Against 
this  decision  Ihc  I'ostmastcr-General  now  appealed. 
Afior  hearing  the  arguments  for  the  Postmaster- 
General,  ihcir  lordships,  without  calling  on  the 
other  side,  were  of  opinion  that  tliccont|H'nsatioa 
to  Mr.  Saunders  should  have  been  based,  nut  upon 
his  salary  nlono,  but  also  on  what  he  could  save  out 
of  the  allowance  made  lo  him  for  expenses.  Tfacy 
accordingly  gave  judgment  for  the  prosecutor,  and 
difiuisseil  the  appeal. 
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THE  ROY.VL  tXSTITCTION. 


Tne  Friday  mcning  ledure  st  Uiis  Institution  on 
fefanury  isi,  was  ticlivcred  by  Mr.  W.  H.  Pnx'c*'. 
the  subjoci  Ijcing  "The  Telephone."  'I'hc  leclure- 
iul]  was  crowded  to  excess,  a  large  number  of 
risUcre  b«inR  unahle  to  obtain  admission. 

Mr.  Preece  in  comniencing  hi«  discourse  defined 
Otc  telephone  to  be  an  instrument  constructed  Tor 
ihe  traJisini»ioa  of  sound  to  a  distance.  Hie  art 
ofconveytn);  sound  to  a  diuaocc  is  as  old  as  the 
ancient  Spbynx.  Tliat  raarToTlous  pco[de  the 
Greeks  prartiscd  it ;  and  doubtleas  it  has  Eer\'ed  to 
inipirc  awe  in  many  a  poor  pagan  of  simple  feiith  as 
he  reverently  kneeled  before  his  idol  of  stone  or 
of  broTZC.  The  earliest  auihentJc  account  within 
the  historical  penod  of  Kcience  of  the  germ  of  the 
telephone  was  ^adowcd  forth  by  Robert  Hooke  in 
itin,  who  said  : — 

"  "Tis  not  impossible  to  beara  whbperat  a  furlong's 
distanoe,  it  havm^  betm  already  done  ;  aild  perhaps 
the  nature  of  the  thing  would  not  make  it  more 
tnpos&ible,  though  that  furlnnj;  should  be  tea  times 
multiply'd.  And  though  some  famous  Authors  Ii;ive 
affimid it  impossible  to  hear  through  the  tliinnest 
plate  of  Muscovy  glass ;  yet  I  know  a  way,  by  which 
^  casie  enough  to  hear  one  speak  thruuijli  a  wall 
a  yard  thick.  It  has  not  yet  been  thorouglily 
cxamin'd  bow  far  Otacuusticuns  may  be  iinprov'd, 
nor  what  otlier  wiiycs  there  may  be  of  qutckning 
our  hcarinK.  or  con%-y-ing  mund  through  other 
bodies  lh.-in  the  Air  :  ftir  that  that  is  not  the  only 
medium  1  can  assure  the  Reader,  that  1  have,  by  the 
help  of  a  distended  wUe,  propagated  the  sound  to 
A  VKTv  considcrabie  diiitance  in  an  instant,  or  with 
u  seemingly  quick  a  motion  as  that  of  light,  at 
leaM  incomparably  quicker  than  that  which  at  the 
Game  time  was  propagated  throiiKh  the  Air;  and 
this  not  only  in  a  <>traight  line,  or  uircci,  but  in  ons 
bended  iu  nuny  anj^lcs." 

This  fancy  remained  an  idea  until  1S19,  when 
\Vhcalstone"produccd  hij.  "  magic  lyre,"  ao  arrange- 
ment in  which  sounds  were  irausmitted  along  a 
deal  rod  to  whose  further  end  a  sounding  board  was 
attadied.  This  was  the  first  lelqjhone,  and  was  the 
jiraeureor  of  those  elcRant  toy-lclcphonfs  which  are 
now  sold  in  Ihe  streets  for  a  penny. 

Mr.  Preccc  then  cxpUiiiied  the  elementary  princi- 
ples of  Kpnorous  vibrations,  viz.,  pitch,  loudrics-s,  and 
ciang-tlnt,  and  showed  hoiv air- vibrations,  in  the  form 
of  articulate  speech,  cJn  bc.ictunlly  recorded  on  paper 
by  Barlow's  logograph.  The  expcnnients  of  Page, 
Gray,  Bell,  Variey,  and  Edison,  m  which  sound  is 
produced  by  electrical  vibration,  were  next  alluded 
to  «nd  explained.  A  ve«y  el^ant  experiment,  ar- 
ranged by  Mr.  Edmunds,  showing  how  sonoigus 
ribrations  can  Iw  made  to  transmit  currents  of  elec- 
tricity varying  in  numlwr  according  to  the  pitch 
of  note,  was  then  shown.  The  experiment  con- 
sisted in  placing  a  Reiss'  telephonic  uansmiiier  on 
Ihe  current  of  ilje  primary  wire  of  an  inductorium, 
Ihe  secondary  wire  of  which  was  connected  to  a 
rotating  vacuum  tube ;  the  variation  in  the  rate  at 
•which  tho  contacts  were  mtde  and  broken  in  the 
Inuuuiilter  when  notes  were  founded,  or  words 


spoken  into  il,  produced  marked  effects  in  the  dis- 
cliarge  tjking  plaice  through  the  tubes.  After  giving 
details  of  the  musical  telephones  of  Reis^,  (iray,  and 
Kdisun,  and  explaining  that  tucb  instruments  could 
only  reproduce  the  pitch  of  a  note,  Mr.  Preccc 
^uwcd  hon'  the  movement  of  the  iron  diaphragm 
irt  a  Bell's  telephone  pro<luced  currents  of  electricity, 
a  Thomson's  galvnnomctcr  being  cmploved  for  the 
ptirpoec  :  on  any  deprcuion  <M  the  diaphragm  a 
disunct  deflection  on  the  scale  was  produced.  Th  e 
exact  construction  of  the  Bell  telephone  vm  then 
shown  by  putting  together  the  several  parts  of  which 
il  is  composed.  Uy  mcansof  wires  carried  from  the 
Institultnn  tvi  Long's  HnicI  in  Bond  Street,  the  notes 
of  a  hnglc  played  .it  the  l.ittcr  place  were  distinctly 
heard  liy  the  audience  Beveral  yards  distant  from 
telephones  placed  at  various  |Kiints  of  the  lecture- 
hall.  Conversations  were  also  carried  on  between 
the  hall  and  the  hotel. 

At  the  latter  part  of  his  lecture,  Mr.  Preeco 
introduced,  for  Ihe  first  time  in  England,  Edison'c 
"Plionograph;"  an  illustration  of  which  we  gave 
in  the  January  ist  number  of  this  Journal. 
The  exhibition  of  this  instrument,  of  which 
so  much  has  been  heard,  produced  quite  a  sen- 
sation amongst  the  crowded  audiencc—a  sensn- 
tion  which  culminated  in  loud  and  continued  ap- 
plause wben  a  sentence  spoken  into  the  mouthpiece 
of  the  apparatus  was  reproduced,  by  turning  the 
handle,  in  tones  sufficiently  distinct  to  be  heard  all 
over  the  hall. 

In  s[>e.iking  of  the  instrument,  Mr.  Preece  re- 
marked :  Mr.  T.  A.  Edison,  of  New  York,  lias  cr^'s- 
tallised  into  a  fact  tliu  ideal  of  the  ooct  who  longed 
"  for  the  sound  of  a  voice  that  is  siul." 

The  phonograph  is  but  the  outcome  of  the  arti- 
culating telephone,  and  though  several  have  add«l 
their  share  in  perfecting  the  "  farspcakcr,"  there  is 
no  name  in  connection  with  it  that  will  shine  with 
greater  brilliancy  than  that  of  Alexander  Graham 
Bell.  His  father's  occupation  of  a  vocal  physiolo- 
gist led  him  to  study  the  vucaS  organs  and  the  pro- 
duction of  sound.  Helmholu's  researches  led  htm 
to  inTCSticate  electricity  and  it*  appliciition  to  tele- 
graphy. The  desire  to  increase  the  capacity  of 
wires  for  tho  conveyance  of  inessagea  led  him  to 
devise  systems  of  multiplex  telegrapny  and  this  b/ 
steady  and  sensible  degi^ees  led  him  to  arttculaic 
telephony.  Wc  ha\'e  here  a  nutable  example  of 
the  modem  method  of  research  where  imagination 
suggests  experiment,  and  experiment  by  evolution 
produces  growth  and  perfection.  Tilings  that  arc 
newiire  not  a lw.i}-s  accepted  as  true.  'I'hc  accounts 
of  tho  telephone  were  received  in  tills  country  with 
great  8ccplici*ni.  Many  c\-en  now  doubt  its  truth 
until  they  actually  test  its  reality.  When  once,  how- 
c\xr,  a  new  thing  is  shown  to  be  true,  a  host  of 
detractors  delight  in  proving  that  it  is  not  new. 
The  inventor  h.-is  to  pass  through  the  ordeol  of 
abuse.  Ho  is  shown  to  be  a  plagiarist  or  a  pur- 
loiner,  or  something  worse.  Others  are  instanced 
as  having  done  tho  same  thing  years  ago,  though 
perhaps  their  own  existence,  apart  from  their 
ideas,  have  never  been  before  heard  of.  Pro- 
fessor Bell  will  have  to  go  through  all  this  ;  never- 
theless, his  telephoae  will  always  be  associated 
with  his  name,  and  it  will  remain  one  of  the  marvels 
of  this  marvellous  age,  wKUt  \\i  t\C\'A  OTivt  A  n*  '\ 
be  its  beaiuUluV  and  »ix<\\vi%\lft  wto^VvcvVs . 
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Tklkphoniana.— A  letter  from  Mr.  W.J.  Millar,  C.E., 
of  Glasgow,  recently  appeared  in  two  of  our  contem- 
poraries, announcing  the  somewhat  startling  discovery 
that  Mr,  Millar  had  succeeded  in  constructing  a  tele* 
pone  which  operated  without  the  agency  of  magne- 
tism. Shrewd  people  suspected  that  this  was  nothing 
more  than  a  re-discovery  of  the  pilUbox  telephone  well- 
known  to  Macaulay's  schoolboy ;  but  so  many  myste- 
rious things  have  been  told  of  this  uncanny  instru- 
ment, that  cautious  people  have  been  looking  for 
further  intelligence  about  the  matter.  It  now  appears 
that  although  the]  principle  is  the  purely  mechanical 
principle  of  the  pill-box  contrivance,  it  has  been  so 
well  applied  by  Mr.  Millar,  that  conversation,  piano- 
forte music,  and  songs  arc  transmitted  over  a  wire 
about  fifty  yards  long  with  great  distinctness.  The 
wire  may  be  bent  round  the  angles  of  a  house  without 
Interfering  with  the  vibrations.  A  great  deal  depends 
on  the  way  in  which  the  wire  is  fitted  up,  its  quality, 
and  the  adaptation  of  the  mouth-piece  and  disc.  Next 
to  inventing  an  instrument  on  a  new  principle  is  the 
practical  improvement  of  one  already  known,  and  Mr. 
Millar  will  do  good  service  if  he  succeeds  in  lifting, 
what  has  hitherto  been  regarded  as  a  child's  toy,  to  the 
level  of  an  appliance  useful  in  the  business  of  life. 

We  believe  that  telephonic  communication  between 
the  offices  of  the  Timts  and  Daily  Nmi  and  the  House 
of  Commons,  is  now  established. 

St'CCESSFUL  speakinghas  also  been  carried  on  between 
Wick  and  Kirkwall  over  the  Penttand  Firth  Cable. 

The  Telephone  in  Gerwany,— Dr,  Stephan,  the 
Director-General  of  Postal  Telegraphs,  North  Ger- 
many, has  issued  printed  instructions  as  to  the  use  of 
the  telephone.  Special  offices  in  connection  with  (he 
ordinary  telegraph  office  will  be  opened  for  telephonic 
messages.  When  a  telephonic  message  is  to  be  sent, 
the  telephone  office  will  request  the  other  office  to 
connect  up  for  telephone  sending.  The  sender  is 
enjoined  to  speak  slowly,  cicariy,  and  without  forcing 
the  voice,  the  syllables  being  carefully  separated  and  all 
accurately  pronounced.  A  pause  is  to  be  made  after 
each  word  to  allow  the  receiving  operator  to  write  it 
down.  The  latter  verifies  the  number  of  words  sent 
and  rapidly  repeats  the  message  as  he  received  it  for  cor- 
rection. To  ensure  secrecy,  the  telephones  are  kept  in  a 
private  office,  and  the  operators  are  forbidden  to  disclose 
the  names  of  the  parties  to  the  message.  The  charge 
is  fixed  at  so  much  per  word  as  in  ordinary  messages. 

We  prophesied  (says  the  Scietili/c  American),  even 
better  than  wc  knew  the  other  day,  when  we  said  that 
the  adoption  of  so  short  a  name  as  "  Femsprecher  "  for 
the  telephone  by  the  Germans  was  a  matter  for  congra- 
tulation, because  they  would  otherwise  soon  find  a  way 


of  smothering  it  under  some  frightfully   polysyllabic^ 
title.    To  shew  how  ckisely  the  fortunate  instnimen^C^ 
has  escaped  this  fate,  a  correspondent  in  Heidelberg-^ 
writes  us  that  no  less  than  fifty-four  names  were  pro- 
posed in  German,  all  of  vaiying  degrees  of  length  anA 
atrocity.    Some  (we  will  not  inflict  the  reader  with  the 
original  titles)   signified  "  mile  tongue,"   "  kilometre 
tongue,"  "speaking  post,"  "word  lightning,"  "world 
trumpet,"  and  finally  one  inventor,  collecting  all  his 
energies  for  a  grand  effort,    triumphantly   produced 
"  doppelstablblechsungensprecher." 

Our  contemporary  adds  a  useful  hint  to  the  effect 
that  the  jaw  can  be  replaced  by  pressing  on  the  lower 
molars  with  the  fingers,  and  guiding  the  muscles  witir 
the  thumbs. 

The  French  Academy  of  Sciences  propose  to  awanf 
the  Marshal  VaiUant  prize  in  1879  for  the  best  solutloir 
of  the  problem— to  perfect  the  phonetic  telegraph  in 
some  important  point.  The  sum  bequeathed  in  1877 
by  the  Marshal  Vaillant  to  found  the  prize  was  forty 
thousand  francs,  and  the  Academy  have  decided  to- 
offer  the  prize  eveiy  two  years, 

Tklephones  are  being  sold  at  3s,  each  in  Vieona. 
We  hear  that  over  5,000  telephones  have  now  been 
made  for  Messrs.  Bell  and  Reynolds  by  the  Silvertown 
Telegraph  Company. 

Resistance  of  Horn  Carbon. — M.  Salet  has  found 
that  horn  carbon  gives  far  greater  variations  erf  electric 
resistance  under  pressure  than  graphite,  and  it  is  ex- 
pected that  it  will  therefore  take  the  place  of  the  latter 
in  telephones  constructed  on  Mr.  Edison's  principle. 

It  is  proposed  to  erect  a'monument  to  the  memory 
of  Ruhmkorff,  who,  although  a  Hanoverian  by  birth,  is 
regarded  as  a  Frenchman  by  the  French  people,  inas> 
much  as  his  powers  were  developed  in  France. 

The  Electric  Light  at  the  Paris  Exhibition. — 
The  machinery  for  prodndng  a  powerful  electric  light 
is  being  installed  on  the  bridge  of  Concord,  Paris,  Ttte 
light  i's  intended  to  illuminate  all  that  part  of  the  Seine 
about  the  bridge,  and  the  whole  front  of  the  Palace  oE 
the  Trocad^ro. 

M.  Chikolbff,  of  SL  Petersburg,  by  a  series  of  ex~ 
periments  for  the  Russian  War  Office,  confirms  the 
results  of  the  recent  South  Foreland  trials  of  mapieto. 
electric  machines,  and  recommends  the  electro -deposit 
of  copper  on  the  carbons. 

An  exhibition  of  new  inventions  has  been  ^tened  ii» 
the  Palais  de  I'lndustrie,  {^ris.  It  is  purposed  to  con- 
tinue it  annually,  and  it  promises  to  be  popular  and 
commercially  successful. 

An  ingenious  pen,  penholder,  and  inkstand  combined,. 
has  been  brought  out  by  Messrs.  Letts  &  Co.,  of  diary 
celebrity.  It  contains  a  supply  of  ink  for  about  two 
months,  can  be  recharged  when  exhausted,  and  is  not 
larger  than  the  ordinary  pocket  penholder. 
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^*W.ICAIIO>l  Of  tH«  TetSCHAFHTUTHE  HBRRIXO 
'^^■iCKT.—  Duiing  the  fishing  season  ttieticfringM^liooli 
'""n  ihe  6oti»  oi  Norwuy  st  quitfi  unuipcclfd  time5, 
*od  «1  places  where  th«re  Arc  often  ntily  one  or  two 
faM(|2  bMis,  nnd  it  frequently  iapfxrnt  Ihot  before  ihr 
IK%Uiouring  bo»ta  cxn  be  warned,  th«  herrings  have 
wpcoited  their  spawn,  an*!  retumwl  again  lo  Uie  open 
wj.     Tu  iirevcnt  these  vft  repeated  diMppointments, 
Md  ibt  lofiscs  whitli  rcuilt  fruin  them  to  tlie  fishcrd, 
ihi    Nonregian  GovemmeRt  hsj  established  over  a 
length  of  300  kilotnclrc«  of  the  coast  frequented  by  Ihc 
lierrings,  a  submarine  cable,  irrith  land  st^lioni,  at  iii- 
Urmls  sufTicieatly  dou:  and  communicating  with  th« 
fishing  village.     When  Ihe  icbooi  wf  herrings  19  per- 
ceived in  Ihe  offing,  a.nd  it  mn  always  be  rcfiogniiied  at 
a  ecRain  dislanee  by  the  ripple  which  it  iai«ei,  a  tele> 
l^ph^  Rieuage,  sent  along  ihc  coast,  announces  lo 
«aeh  rilbgc  the  (tord  or  bay  into  which  the  herring* 
have  pcnelralcd. — CoutU  du  XfoHCfl. 

In  I^ris,  the  merchants  and  clubs  now  have  aa  in- 
stmnentU  delivery  of  all  poliiical,  market,  bourse  and 
gmcial  iuidltgeoce  on  printed  slips  direct,  and  without 
axij  delay  whatever,  through  the  medium  of  the  Mavas 
j^cacj.  Thisiia  great  improvement  on  the  system 
jiow  in  UK  in  London  club«,  and  should  be  .tdoptcd  in 
them  at  once.  Perhaps  the  Exchange  Telegraph  Coni> 
juuif  srill  lake  steps  to  see  it  carried  out. 

TllK  BahU-Kio  Janeiro  Cable  i»  tnlerruplcd  and 
messages  wilt  be  forwarded  lo  Rio  by  steamers  leaving 
Bahia.  The  enforced  deUy  of  messages  will  Ihui  be 
About  three  days. 

TKLCcaAPHic  Takifi'  im  France.— a  bill  hu  been 
pre  wmtwd  lo  the  French  Chambers  lo  effect  the 
redoction  of  the  rate  charged  for  messages  throughout 
France  to  5  centimes  or  Jd.  per  word,  with  a  minimum 
of  50  centimes  or  jd.  for  any  message.  The  present 
miBtmum  Is  60  centimes  in  Paris,  and  I4i>  centimes 
throughoHl  Krance  per  so  words.  To  provide  fur  the 
piobaUe  increase  of  correspondence  due  (u  such  a 
rednction  of  charge,  a  supplementary  credit  ul  3^09,810 
francs  would  be  opened,  949,810  francs  oE  which  being 
drnlined  forlhc  /rpjMfiW,  and  2,3G9/X]0  for  materlAl 
Mid  new  works. 


A  Niw  AmKkicaic  Tklscrath  Company, — ^The 
"Continental  Tclegr-iph  Company  "hj«  bwii  formed 
In  New  York  by  panics  who  have  been  prominently 
«!onn«cted  with  Ihe  Atlantic  and  Pacific  Company. 
The  capiul  is  placod  at  10,000,000  dollars.  Right  of 
way  through  New  Jersey  has  been  obtainird  for  Ihe  new 
Hac  lo  I%iL-ulclphia  and  Washington,  and  liic  works 
Imve  already  been  commenced.  The  first  line  will  run 
Irora  New  York  to  Philadelphia,  and  will  caiiii&t  of  lire 
wirT«,  the  sijte  of  the  wire  being  No.  6,  with  poles  30 
|«ct  in  height  and  7  iiicliei  in  diameter  at  the  top ;  40 
jMtcs  to  the  mile.    The  second  line  will  run  from  New 


York  to  Baltiinont  and  Woshingtoo,  and  will  alM  con-: 
RsC  of  five  wirAs,  Buainesa  wilt  prohubly  be  opened 
about  the  lirs*  of  April  next.  One  of  the  new  features 
10  be  inlrcduced  will  be  «  oomlMnation  of  Ihr  Morse 
inslrumentt  and  lite  telephone.  Unes  will  be  extended 
only  to  [toints  where  the  amonnt  of  business  will  war- 
r^ni  thcni,  and  the  b«st  of  material*  will  be  naed  la 
conslmction. 


i 
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Dr.  Kur's  ExraRiMitMT.~-Tbe  folktwiag  experi* 
meat  made  in  Berlin  by  Mr.  J.  Mackenxte  at  the 
instance  of  Hclmholtt  is  given  in  the  Puggtrnhftft 
Annalen,  No.  11.  A  ^ass  plate  13  millimetres  thick, 
coated  on  opposite  sides  with  tin  foil,  is  supported  and 
covered  with  larger  glass  plates.  The  foil  is  connected 
to  the  poles  of  a  Holu  machine,  or  a  RuhmkorIT  coil. 
The  glass  plate  is  placed  between  two  Nicor^  prisms,  a» 
in  Dr.  Kerr's  famous  expenmcnt,  and  a  beam  from 
a  lamp  sent  through  Ihc  polarising  arrangement. 
When  the  foil  was  charged  by  the  machine  or  coil,  no 
increase  of  brightness  was  perceptible,  even  when 
polarised  suidight  was  employed  instead  of  Ihe  beam 
from  a  limp,  or  when  a  mica  leaf,  yielding  the  violet 
tint,  was  interposed  between  the  glass  plate  and  ana- 
lyser. Experiments  with  oil  of  turpentine  in  place  of  H 
glass  also  gave  no  positive  results,  lis  is  therefore  V 
concluded  that  Dr.  Kerr's  result  is  only  due  to  eiectri-  '' 
ficatiuii,  in  a  secondary  sense,  through  the  healing  efTecC 
it  produces.  It  may  be  temeinbcied  that  the  maximum 
effect  in  Dr.  Kerr's  experiment  was  only  obtained 
thirty  seconds  after  putting  on  the  current,  and  that  Ihe 
phenomenon  disappeared  as  slowly  od  breaking  drcuit. 


( 


CiNcuLAR  Maomst, — M,  Duter  recently  exhibited,  at 
a  meetingof  the  French  Physical  Society,  some  circular 
steel  discs,  which  he  had  magnetised  by  applying  the 
pointed  poles  of  an  electro -magnet  tu  thdr  centre.    In       ,, 
these  magnets  the  neuinJ  line  between  the  north  and     B 
south  poles  is  a  circle  concentric  with  the  circumference     H 
of  the  di.ic,  and  the  (]uantitiGS  of    north  and  south 
magnetism  arc  equal  on  opposite  sides  of  this  ei]iiator. 

Thk  DtFreKKXcc  or  PoreNfiAi.  produced  by  the 
pa.t'iagc  of  water  in  capillary  lubes,  has  been  the  3Ub> 
jcct  of  recent  experiments  by  M,  Haga,  and  by  Mr.  J. 
W.  Clark,  in  ticrmany.  Kor  an  account  of  Ibem  see 
i'oggwfuiarff'i  Atmalett,  No.  ti,  1877.  In  each  set  of 
experiments  a  tjuadrant  electrometer  wu  employed  to 
ine.uure  the  difference  of  pntential  or  electro-motive 
force  generated.  According  lo  M.  Hagn,  this  difference 
ii  proportional  to  the  pressure,  and  increases  with 
the  TCtist&ncc  of  the  water,  and  probably  also  with  the 
lemperaiure.  It  is  also  believed  by  him  to  be  inde- 
pendent of  the  length  of  the  tubes,  but  dependent  on 
the  nature  of  Ihe  inner  surfaces,  Mr.  Cbrk  is  of 
opinion  in  very  narrow  tubca,  Ihe  diRercnce  of  potential 
is  independent  of  the  length,  but  in  wider  lubes  it  de> 
creases  with  Ihc  length.  He  alio  finds  that  the  narrower 
the  bore  of  the  tube  (.lie  pu.<.«t  \x  \b.«  &j.7ijn«s«A  •& 
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|iol«ati*ls  firoducrd  whai  a  liquid,  aa  water,  is  forced 
Diraugli  it;  that  the  diflermce  dcpcitdt  on  the  Mib- 
StJtnce  forming  iho  interior  of  llie  lube,  and  that  llic 
iieat  of  the  elect  ro-molivo  furov  prodiKcd  is  tho  surface 
of  (hv  liquid,  and  lltc  inner  wall  o(  the  IuIm.  The 
ori^rioal  difference  of  potcnliuls  dt^rcasn  witli  liiiw, 
but  may  be  rextoicd  an  cleaning  tlw  tube  with  aid- 
phutic  acid  and  distilled  wnter. 

DiiiKNStONs  ar  Lightmikc  Rons.— The  folloMnng 
rewlt*  are  published  by  Dr.  Nippoldt  ol  tite  Observa- 
tory of  I^tis.  The  existing  errors  with  regard  to  the 
proper  dimension*  ol  liglitning-rodi  are  traceable  to 
Kuhn's  Eniyiln/^ia  «/  PMysin,  which  gives  the  thick- 
ness lor  a  conductor  of  iron  64  feci  long  «»  half  on 
inch,  and  states  that  for  othrr  metals,  tuch  as  cnpper  or 
lead,  the  suction  ought  to  be  ptopOTtionat  lo  the  re- 
aiiUncc  of  ll>e  metal. 

The  lightning  conductor  ought  to  fulfil  two  con- 
dilions ; 

1.  To  draw  ihe  current  lo  earth. 

a.  To  have  sufficient  sectional  areo  to  lead  away  the 
disdiarge  without  on  injurious  nins  in  tempera  In  re. 

The  elevation  in  temperature  depends  on  iho  in- 
leiisilyof  (he  current  and  the  conductivity  of  the  roA. 
1^  w  be  the  liMt  developed,  j  llic  intensity  o(  the 
current,  r  the  resistance  of  the  rod;  Ihcn 

W    -J'K.      (I) 

Again,  let  /  be  the  length  of  the  canductor,  g  ilii; 
crow-sectiyn  lo  bo  found,  .1  the  density  of  the  con. 
duetor,  w  its  specific  heat,  r  its  spedfic  rciistancc.  m  its 
mass,  and  /  the  temperature;  then  from  the  electio- 
dynamic  law  it  follows  that 
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And  the  mass  m,  wliich  receivec  the  total  heat  W,  f« 
fai«cd  lo  the  temperature 


/  — 


-^       t^> 


and  a»  «  =  Igi,  by  subMituling  (bis  ralue  in  equnlion 
4,  we  have 

/  —        w        ^      J'.r 

Temperature  is  independent  of  the  length  of  the  rod. 
The  four  metals  employed  as  lightning  conductors  .iie 
UelaL        SpecLk  Hiit.       Dsouiir.  R«.iauii«. 

'«>» 0-1138 7';5 o-ogS6 

Cbpper  ...0*095 8« o-oifri 

^*^  00314 M-35 .00199 

Platinum    00324 ay^ 0-0^,8 

An  iron  conductor  of  144  square  millimetres  ought 
therefore  to  be  equalled  by  a  copper  conductor  of  90 
square  mm.,  by  a  lead  ono  of  .120,  and  a  platinum  on« 
of  156.  M.  Kuhn;s  girc)  ihc  corfciponding  dimcn- 
sions  as 24  for  copper,  230  (or  lead,  IJ4  for  pbtinum. 


The  resistance  ol  copper  (o'oi6l)  given  above  is  0» 
the  suppotitton  that  the  metal  is  chenicaily  puna. 
According  to  Dr.  Mathtessen,  the  reaistancs  b  tri 
if  the  metal  contains  i  per  cent,  of  trtm.  It 
neceasary  lo  nse  copper  containing  not  mor«  than 
2  per  cent,  of  iron,  aim]  giring  only  one-fifth  of  the 
resislancR  of  ifoct— 4hat  is,  o'Oi97  resistance  instead  of 
o-ot6a. 

Tha  end  of  the  rod  should  terminate  in  a  platinum 
point  two  or  three  millimetres  thick,  liaving  from  tbt*i 
to  seven  square  millimetres  of  section.    A  plalin 
point  of  this  size  will  be  heated  from  2,000  to  500  ti 
more  than  the  rod   itself,  and  if  the  passage  of  tii« 
current  raises  the  Icmperature  of  the  rod  only  4'  C.  lh« 
platinum  point  will  melt. 
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Etecntic  Amit-cvitRiFiTK  tu  Irok  Rods. — It  wa»- 
diicovered  by  Villari  that  if  a  rod  of  iron  or  »tcel 
through  which  a  current  has  passed  be  agitated,  an 
after  •current  is  again  set  up  in  the  same  direction  as 
the  original  current.  He  explained  the  phenomeDon 
on  the  hypothesis  that  the  rod  i*  transversely  magnetised 
by  the  current,  and  employing  Ampere's  theory  of 
molecular  currents,  that  these  currents  arrange  them* 
solves  in  concentric  circles  round  the  axis  of  the  ml. 
Now,  when  the  rod  is  agitated  after  the  Inlerrvption  of 
the  current,  the  molecular  magnets  lend  to  mingle 
themselves  irregularly  again,  and  in  doing  to  generate 
an  induction  current  called  by  Viltari  an  "agitation 
current."  Frof.  H.  Strvintz,  at  the  Royal  Academy 
of  Sciences  of  Vienna,  b.ts  recently,  shown  bow  to 
calculate  the  magnetic  force  exerted  on  the  molecular 
currents  by  the  original  current  in  the  rod.  Tbw 
problem  is  a  case  of  Biot  and  Savan's  theorem,  that  a, 
rectilineal  current  of  infinite  length  acts  upon  a  pole  o 
a  magnet  with  a  force  inversely  proportional  to  th 
perpendicular  distance  of  the  pole  from  the  conductor. 
In  the  case  in  question  we  have  to  cakulale  the  aclioa 
of  a  circular  surface  (the  rod  being  cyUndrical)  with 
uniform  n\;isfi  upon  a  mass-point  situated  in  Ilia 
surface.  But  a  circular  line  with  uniform  mass  exerts 
no  action  on  a  point  situated  in  the  enclosed  surface, 
while  it  acts  on  an  exicmal  point  in  the  same  plane  v» 
if  the  mass  of  the  circle  were  collected  in  the  cenlie. 
Therefore  the  force  excited  upon  a  magoittc  pals 

situated  at  the  distanc*  r  from  the  axis,  fi  —  — ,     in 

which  t  is  a  constant,  and  a  the  scm! -diameter  of  thn 
rod.  The  total  roometvt  upon  all  the  molecular  magnet* 
contained  in  the  rod  i«  then  k  ^  k  /  a  where  k  is  a 
constant  and  i  is  the  length  of  the  tod. 

Tmc  length  o(  the  recently. opened  line  to  Western 
Australia,  from  Adebide  to  Perth,  is  2,046  miles ;  and 
when  it  is  considervd  that  the  greater  part  of  tho 
country  thus  traversed  is  a  sandy,  waterless  track,  it 
will  be  seen  th.1l  the  undert.iliing  evinces  no  little  plucic 
and  pajns  00  ibe  part  of  both  South  and  Westcra. 
Austnlia. 
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f*«T  OrFICK  TcLKORAPKS. — The  rcrenae  of  the 
W*  Office  Telegraph*  for  the  year  vtiHt^J  thv  31st  day 
dMa^b,  1877,  amQmiie<(l  10  ifi,3a8ji5,  from  which 
»i<IJ0,3ti  had  to  be  (alcen  (or3a.Iaries,  wages,  maiD- 
^Mr,  kc.,  and  £13,390  si  a  contribution  to  a 
^iMulion  fund  to  replace  »ubmanBC  cables.  Tbi* 
IritabilaBceof  profit  ot  ^194,814,  eqnal  to  1*97  p*r 
<niL  on  a  capital  of  j^.&tf.iyS. 

Thi  Western  and  Bnuiltan  Telegraph  Company, 
Umtvfi,  intimate  that  the  t.s.  Calabria,  belonging 
to  the  Trieeiaph  Connruction  and  Maintennnce  Com- 
pany, bmited,  sailed  on  the  lotb  inst.  for  Maranbam, 
with  cable  for  the  purpose  of  patting  Marnnbam  and 
l^mambuco  in  telegraphic  communication  and  re- 
placing the  portion  lust  in  th«  Hibrrnia. 


351 .  *■  Impi-ovemnnt*  in  electric  telegraph  conductors 
sad  apparatus  for  their  fnaBufacturc."-—C.  W.  Sibukks, 
Jm.  19. 

375.  "An  anraaeement  of  semi-automatic  apparatus 
Cor  tlBAsmit ting  telegraph  mt^ssa^ea  by  the  Morse  it)'s- 
tan." — T,  1.  SsirrH  (communicated  by  M.  le  Comtc  E, 
liocanli),  Jan.  ai. 

S91.  "  AMiaratus  (or  oommunlcsting  sisnal*  in  con- 
nection with  akelric  telepbonea."—].  H.  McLvxa, 
Jan  .23. 

307.  "Telephones." — D.  Pidgion,  Jnn.  33. 

308.  "  Galvanomelvrs  and  relay  apparatus  for  elec- 
tric telegraph  purposa."— L.  A.  Bka»S6UR,  S.  W.  M. 
lie  Sossex,  Jan.  33. 

312.  "  Iniprovcinenli  in  the  manufacture  nf  >ub- 
Rurine  telegraph  cjble«,  wliereby  their  gutta-percha  or 
Other  insulated  cores  are  protected  from  the  ravages  of 
iUMts." — N.  CurroBD,  Jan.  23. 

JXJ.  "  Impmvcmctiti  in  me<lica[  galvanic  apparatus 
applicable  U>  the  humnn  body." — B.  Scakles,  Jan.  24. 

333.  '■  Improwfments  in  controlling  time. keepers  by 
dectridlf,  and  ia  apparatus  therefor." — F.J.Ritcikk, 
Jaa-aS. 

375.  "  ImproTecnent*  in  the  manufACtutn  of 
tnMUtvd  telegraphic  conductors,  and  of  inaulnting 
iiutcrials  to  be  employed  therein,  which  materials  are 
also  applicable  to  otiier  purposes." — E.  T.  Trvman, 
Jan,  39. 

405.  "  Improved  apparatus  for  reproducing  musical 
and  other  sounds  by  eMtridty." — A.  M.  Clakkc  (com< 
■lunicttcd  by  C.  L.  Weyher),  Jan.  30. 

406.  "Improvements  in  means  and  apparatus  (or 
controlling  and  localising  electric  currents  for  the 
iranxmissMn  of  electric  signals  and  messages."— Z  de 
8KjaKrO'LKWL/>it,  Jan,  31. 

446.  "  An  improvement  in  itEuminating  objects  to  be 
pbotograpbRd.  and  the  interior  nf  public  and  other 
bwldtagi."— H.  V.  Wev.ih,  Feb.  3. 

471,  *'  Manufaciure  of  caibon  i.-lectrodes."— H. 
G«AV  (oommunicated  by  N.  E,  Reynicr),  Feb.  5. 

491.  "  Improrrments  in  apparatus  (or  transmitting 
and  indicnting  signals  and  orders,  parts  of  irliich  im- 
provenicnts  arc  apphrable  a*  a  now  mech.111ir.1l  motion 
to  other  useful  purposes.*'— H.  F.  Joki^  Feb.  6. 


492.    "  New  or  improved  battoy  rbeoslats,  spedall/ 
applicable  (or  mcdidiMil  purpows." — S.  J,  Coxctrr, 


ABSTRACTS  OF  SPECIFICATIONS. 

430.  "  Improvements  in  Eiedric  Telegraphs." — A 
conimunicalian  from  J.  I.  ErtaNNR  I,B  Nym.  Paris, 
dated,  Feb.  i,  1877.  60.  This  relates  to  writing  or 
copying  telegraphs,  and  includes  an  improved  gos'craof 
for  enatiltng  the  wnding  and  receiving  ^yles  to  keep 
synchrufiuus  in  their  action,  Wiien  the  speed  of  the 
governor  is  too  high  the  arms  fly  apart,  and  establish  a 
circuit  w^ich  subjects  the  sfHndle  to  elect ro'inagnotio 
reuitancr.  In  order  quidil;  to  "  discharg^  OT 
■'  empiv"  the  line,  a  reverse  pole  of  feeble  tension  is 
ap|>]i<^lo  the  line  in  place  ot  earth.  The  message  is 
written  in  non-conducting  ink,  upon  metallic  paper, 
wound  round  a  cylinder,  and  is  transmitted  by  the 
passage  of  a  stjte  across  the  paper.  It  is  received  by- 
a  slyTo  or  marker  on  white  pnper,  the  style  being 
actuated  by  dectro-magnetism  produced  by  the  line 
currents. 

4(>3.  "  An  improved  apparatus  for  generating  dec- 
trifity  .ind  motive  power,  — Paul  jABLocHKurr,  f%ris, 
dateil  Fell.  5,  1877.  6d.  This  consists  in  a  novel  (orm 
of  voltaic  battery,  in  which  the  current  is  produced  by 
the  reaction  of  fused  nitrates  upon  carbonaceous  matter, 
the  latter  consiiiuiins the  negative  pole,  and  tho former 
the  positive  pole.  The  gas  generated  by  the  nciion  of 
tho  Cell  are  utilised  ns  a  source  of  motive  power  by 
cot) ducting  them  in  a  closed  pipe  from  ihn  cell  to  a 
reservoir.  These  gases  arc  simil.ir  in  their  nature  to 
those  produced  by  the  explosion  of  gunpowder. 

515.  "  ImpTOvcmenls  in  telegmph  posts,  and  in  th* 
methdd  of  fixing  the  same."— J.  M.  Nbrmam,  dated, 
Feb,  7,  1877.  4d,  This  consists  in  forming  light  and 
strong  telegraph  posts  by  driving  two  npnehts  of 
angle  or  trough  iron  into  the  ground,  a  short  distance 
apart,  and  tying  them  together  at  the  top  by  cross  bars, 
perforated  with  holes  for  Ihc  reception  of  insulators. 
In  soft  ground,  the  bane  of  the  potct  in  the  hole  is 
filled  round  with  concrete,  cement,  or  asphalt. 

52s.  "  An  improvement  or  improvement*  in  fixingtha 
insulators  of  electric  telegraphs.'" — J.  H.  CoBtitAyjc, 
Feb.  7,  1877.  6d.  By  this  pUn  the  boll  supporting 
the  insulator  is  formed  with  a  screw  thread  at  its  end, 
and  screws  into  the  insulator,  a  washer  of  india-rubber 
Of  other  yielding  materiaC  bang  placed  on  the  screwed 
end  of  ihe  holt  so  as  to  be  comprcsited  between  the  in- 
sulutoT  and  the  shoulder  on  the  bolt,  when  the  insulator 
is  screwed  home.  This  serves  to  keep  the  insul.-tlor 
tightly  on.  The  insulator  may  be  readily  removed  by 
unscrewing. 

653.  "Improvements  in  electric  bell  and  lhicf,de« 
lector." — A,  G.  Stockwsli.,  dated  Feb.  17,  1S77.  6d, 
The  object  of  this  invention  is  to  save  the  time  and 
inconvenience  necessary  for  readjusting  the  indicators 
now  used,  to  pve  a  longer  action  to  a  self-adjusting 
indicator,  and  to  indicate  which  part  of  the  house  in 
being  entered  by  burglars.  The  closing  nf  a  circuit  is 
made  to  attmct  a  pendulum,  which  rings  Ihe  Alarm  bell, 
and  by  il-i  subsequent  otcillation,  on  being  freed,  indi- 
cates the  quarter  of  tliu  house  Ihe  alarm  comes  from. 

691.  '■  Improvemtni*  in  Electric  Telegraphs,"  — 
J.  C.  t.  LoEFFtRR  and  R.  W.  N.  P,  Hicos.  dated  Fob, 
2t>,  1877.  IS.  This  consists  in  a  me.tn*  of  overcoming 
the  retardation  of  signals  on  submarine  cables,  arnng- 
ing  cnnncctions  (or  duplex  working,  and  to  instruments 
and  cudes  used  in  telegraphing.  'Mie  receiving  inslru> 
mcnt  is  connected  to  the  line  bymeanKol  a'-brid^" 
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aimtgouenl  of  tea)*Unces  ipLod  perhaps  xbo  with 
capatnltes)  so  adjusted,  ihjit  it  does  not  sigliallse  except 
wh«n  an  eleclhc*!  impulse  is  tmnsmittcd  from  Vtto 
sending;  fiction.  Tlic  itce  signallinK  code  consist*  of 
combin.itions of  dots  And  dashes  ^nd  mtcrvalx.arrangrd 
in  two  psnlld  lines,  so  that  between  the  two  marks 
OonstilutiiiK  rach  ncnnl  thr  interval*  o{  spAC«  arc 
obviated  ReUys  witn  balanced  coils,  suspended  in  cit- 
cubr  magnclic  fields  and  M-orlcin^  Uingues  between 
contacts,  are  described ;  Uic  relay  tongue  havinr  a 
sKdiQg  ihiitlle  so  arranged  aa  to  mitke  contact  on  either 


y 


side  by  a  small  movement,  withoal  limiting  the 
of  the  tonpie,    A  wndtng  key  with  a  rockine  lever, 
arraBjrod  that  ncoesaive  depntsioos  of  the  Bey  cau 
cootaclx  lo  be   made  for  Kansmitliag  currenta    fro: 
separate  sources  alternately,  it  aUa  dcKrihed. 

712.  "  ImprOTeraenls  inetectFu-magnclic  engine?.' 
J.  H.  LovEL,  dated  Feb.  32,  1877.    M.     Thi«  roniia 
in  forming  an   armature  di»c  o(  soft  irun    on  a  »hafc 
and  surrotmdin^  it  with  electro- mapiets   capable 
allracling  Ibc  disc  so  as  to  start  and  maintAin  the  : ' 
in  rapid  roUtioo. 


flTDrrtsjJfmhfntf. 


To  iJu  EiUtor  a/  Thb  TltLiGRArHic  Jolirxal. 

St8, — Since  Mr.  R.  A.  Proctor  has  diiowriMl  the 
authorship  of  an  article  on  the  "'  New  Ami  Wonderful 
Ilionograph  "  (and  even  of  nnothrr  cRuiiion  on  the 
"  Manufacture  of  Soap  ")  which  1  in  a  recent  critica.1 
note  of  mine  In  your  columns  ascribed  to  his  ubi- 
quitous  |.en,  I  now  write  for  the  purpose  of  frankly 
Acknowlcdjring  mv  tlijjht  enor.  The  paragraph  in 
^estion  appeared  in  the  "  Popultir  Science  "  columns 
of  the  Eeho,  nnd  Ihnt  my  rrror  in  .ittribiitinj;  it  lo  Mr. 
Proctor  was  really  sli^jfii  and  excusable,  will  appear 
from  the  fact,  that  until  quite  lately  chc»c  colunum  were 
siened  with  (hat  };cnllcman's  wdl-known  iniliak 
"K.  A.  P."  Thoueh  th«  nuter  wj-ti  was  no  lunger 
manifest,  it  w-as  pudonable  lo  suppose  tha.t  the  inspim- 
tiofl  of  these  columns  was  the  same,  and  1  am  certain 
ihai  many  readers  of  iho  Etka  will  be  surprixrd  lo  learn 
that  the  "  Popular  Science "  ariicle*  src  not  Mr. 
IVoctor's,  1  can  asmre  Mr.  Proctor  tlint  many  of  his 
admirers  were  of  opinion  that  a  recent  article  on  thp 
"  Food  Value  o(  Soup  "  was  by  his  hand,  and  it  will,  no 
doubt,  be  a  matter  of  grievous  disappointment  to  thcnn 
to  hear  that  it  is  not. 

Mr.  Proctor  pinoU  out  that  be  has  not  written  in  the 
Nitt*l9tnlk  Cfftlnry.  I  did  net  expressly  sav  that  he 
did;  but  at  any  rate  the  L<^tmfvrttry  Pm'fvi  is  the 
parallel  periodical,  and  ii  tlie  matter  be  of  so  much 
JmpotteRO^  I  vrilUngly  correct  the  former  into  the 
attar. 


ElectricUins  will  be  somewhat  surprised  lo  hear  that 
the  remarkable  assenion  of  Mr.  Proctor  in  the  CmHt- 
NMiiV  Magotiitf  lo  the  effect  that  crc  long  we  should 
be  able  to  whisper  through  the  Atlantic  cables  by  means 
of  the  telephone  was  "  based  on  a  atatement  of  Sir 
W.  Thomson's."  The  only  statement  of  the  kind  1 
hive  heard  as  coining  from  Sir  \V.  Thomson  was  a 
remark  that  it  would  soon  be  possible  to  tatfc  thiouj>h 
"sevemt  hundred  miles  of  wire"  (meanin;  laiKl-lioc. 
of  course).  A  great  deal  may  be  "  ba«cd "  on  any 
statement ;  and  ii  the  great  practical  distinction  be- 
tween submarine  cables  and  air-lines  is  not  takes  into 
account,  it  '\^  easy  to  see  how  Sir  William  Thomson's 
words  may  mislead. 

it  will  be  new.<  to  electricians  also  to  learn  that  Sir 
William  TboniMin  i.i  not  a  "  professional  electliciaA." 
]  believe  I  am  riglil  in  conslderins  that  the  nan  who 
was  a  chief  electrician  on  board  the  Agamtnon  during 
the  laying  of  the  early  Atlantic  cable,  and  lately  actea 
as  engineer  for  thp  Western  and  llraxilian,  the  Platino- 
BraiiTlicro,  the  WeM  India  and  Panama,  and  the 
Cuba  Submarine  Compnny'.t  cables,  is  a  professional 
electrician  as  well  as  a.  scii^nlific  one. 

Whe^  Mr.  Proctor  confine*  himself  to  maltcn  ot 
astronomv,  mnthematics,  and  iheolo^y,  and  deals  Us 
vigorous  ujows  nt  cliquis ni,  or  breaks  a  lanoc  in  defease 
of  public  right,  no  one  more  admires  and  respect*  hi« 
writings  thati  I  do;  but  when  he  ventures  into  the 
unfamiliar  ficM  of  telegraphy,  he  must  expect  to  cn> 
counter  the  criticism  of  the  speciahsl,  Were  his 
authority  and  ability  less,  his  licence  to  make  bold 
aasettions  might  with  impunity  be?  greater  It  is  an 
oU,  bat  a  wise  piorerb,  whidi  toibida  the  cobbler  to 
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fcoUcUs  iHt ;  snd  alUiovek  tben  it  a  nut  dHfannm 
WitcB  nligbtcnment  m3  iMtfaer.  I  wppOM  Out 
■hil  applMs  to  the  nhocmakcr  applies  also  to  the  man 
vtidmx. 
Ur.  I^oetor  spcjilu  of  my  former  mnarka  ai  having 
"iMnccived  in  a  pcerish  atui  p«<utftnt  spirit.  I  can 
I  Un  that  1  never  eojojrcd  better  humour  in  tnjr 
tOun  while  1  vrrote  them. 

Tmk  WmTaKorTH«"NoTB." 


Ta  the  Editor  t/Ta*  TaiROH^rBic  Jovrmal. 

DfAK  Sta. — Rrferring  to  your  Editorial  o(  Pec.  IS 
bx,  hvadcd  "  Ptogrm  of  Electrical  Scirncr  in  Kn|;tnn(l 
and  America,"  ia  which  you  combat  the  aiicttiun  uf 
Mr.  I^timcf  Ciarlc  that  "  Englivh  lelegrapliiiti  arc 
allonlot*  tlKm»cl»M  to  be  hcatcn  by  their  American 
rivals,  the  uticl  a««Rrtion  having  been  made  ii>  on- 
sequence  of  the  grot  stir  and  excitement  thni  hx\  Itcwn 
created  by  the  McccMful  workinK  of  "  The  Telephone 
«nd  Quaitruplcx  Telegraph  System,"  I  wish  to  clmm  for 
Canada  in  particular,  and  the  Bntisb  people  grncrally, 
that  the  telephone  was  invented  bv  a  Cinadian,  [innioly, 
Mr.  A.  Gmhant  Biil.  from  Utanlfonl,  Ontario,  and  that 
tb«  Sni  exiK-Hmental  inttrument  vras  made  in  Canada 
faj  a  Caoacian  arti»an. 

I  also  w»lk  lo  claim  that  Mr.  Thomas  A.  Edison,  the 
Inwtitor  tit  ttie  Quadruplrx,  Articulating  Tctenhonc, 
PboDogranh,  Electric  Pen.  &c.,  whom  you  style  the 
diitiaeniMned  American  elcclrician.  ii  also  a  Canadian, 
lioRi  SI.  Tbom.'k*,  and  afterwards  Samia,  Ontario. 

These  pntltmcn  grsvitau-d,  the  one  to  Botlon,  and 
tbe  oilier  fir^t  to  BoMon  and  then  to  Now  York,  ptc- 
daely  ason  vour  ttdeuf  the  wraler  tho5e  who  think  they 
have  a  mbncn,  or  can  make  their  mark,  gravitate  to 
LAodon. 

1  enclose  the  Bmnifoid  (Ontario)  Dtitl*  Etpotitar  of 
UlC  Ifltli  io't.,  contaiiilfi)!  the  leport  01  a  lecture  by 
Prof.  A.  MHvillo  Bell  (the  father  of  Mr.  A.  Graham 
Bell,  the  inventor),  on  the  Telephone. 

Tbe  "Tutel*  Hei^its"  rt-fertcd  I-j  in  the  lecture  is 
tbe  rtndntceuf  Die  lecturer,  and  I  believe  the  e^rly 
borne  ol  tite  intentor ,  it  ii  about  three  miles  diitUnl 
bom  Brantfonl,  and  is  connected  with  Prof.  Bell's 
loim  office  by  a  telephonic  wire, 

I  lr«st  you  will  find  room  (or  tbe  lecture  in  your 
himcitin);  journal,  and  thus  put  on  penn.tnent  record, 
ia  M.  A,  Melville  Bell'*  own  tt-ards,  th.-it  "  Can.-ida  i* 
tbe  birth-place  of  the  Telephone.'* 

Yours  tmly, 

BEhf.  B.  TOVE. 

Toronto,  Canada,  Jan.  24,  1878. 

[We  arc  sony  that  want  of  space  prcvcnU  us  printing 
in  its  entirety  the  report  referred  to,  but  the  following 
retbatim  extract  will  be  interesting  :—"  Ca  no  Jo  is  ihf 
hirlk'platt  of  Ikf  leJephoae,  and  the  first  experimental 
instrument  was  made  bv  a  Branlford  artisan  some  five 
<ir  na  years  ago.  Nearly  4,000  are  now  in  ihr  in  the 
United  States,  and  most  of  Europe  has  adopted  it  in 
nrioos  ways.  The  first  line  in  Caniri.-k  wati  between 
Rtdean  Hall  and  the  I>rrmier'>i  oHicc,  OtUwa.  The 
BimndoTd  liae  was  the  third  one  erected." — Enir. 
Tmt.  Jot;a.] 

Ta  tAf  EJilor  0/  THt  TELEGRAPHIC  JOL'BffAI.. 

SiK, — Referring  to  my  kttcr  of  the  aoth  January,  I 
;  (o  inform  you  that  it  tias  been  ascertuined  that  thr 
rmiptiwii  to  the  itiort  tectioii  of  ihiscompanT'»c.i1>k- 
wcin  Tfirlwy,  Nova  Scotia,  and  Ryebeach,  Ne* 
Hampshire,  was  cAtisi-d  by  its  bring  hooked  and  broken 
tiy  tba  auicboi  of  tl'C  schooDcc  wiUtain  H.  'Rtumtanii, 


Capuln  Swim,  belonglnjt  to  tbe  port  of  Gloaoestcr, 
Haasuhindt). 

Tl»e  captain  of  tlic  schooner  furnillied  this   iolor- 
HMtim. 

I  an.  Sir, 
Your  obedient  Servant, 

CHARLES  CLARKE, 
Th«  Direct  United  Stales  Cabte  Secretaty. 

Company,  IJmitL-d,  IjOndon,  E,C. 
9th  Fdtmary,  1878. 


Ta  the  Editor  0/ Tut  Telecr»fiiic  Journal. 

Sir,— In  your  issue  of  1st  February,  we  notice  a  Icller 
frtim  Mr.  w,  B.  Woodbury  in  which  otir  names  are 
mentioned.  This  gentleman  must  excuse  us  if,  whila 
disclaiming  for  ourselves  any  part  in  Iha  invention  of 
the  mcdus  opetaruii  referred  to,  we  yet  fail  to  recognise 
the  validity  of  tha  claim  he  has  made  on  his  own  be- 
half to  it.  It  will,  we  think,  be  auflident  to  refer  him 
to  the  Bfiiiih  ^aurnal  of  Photo frabky,  ^th  May.  1876, 
where  in  a  special  article  by  the  Editor,  it  is  accredited 
to  Mr.  Paul.  If  Mr.  Woodbury  can  refer  us  to  an^ 
Journal  wherein  he  published  it  prior  to  this  date,  his  ^ 
claim  will  be  indisputable ;    if  not,  we    hope    he  will     H 


Journal  wherein  he  published  it  prior  to  this  date,  his 
claim  will  be  indisputable ;  if  not,  we  hope  he  will 
(on  ihe  principle  of  the   ilth  commandmom),  drop  a 


claim  he  cannot  substantiate,  and  give  the  credit  to  the 
proper  party.      We  send  you  herewith   copies  of  th& 
Hhliih    yournal  of  Pholi^iafihy ,  5th   May,   iS;6,  and 
■8th  August,  1876,  and  if  you  will  compare  the  leading 
article  to  the  former  with  an  extract  from  n  publication 
of   Mr.  W€>odi>iiry's  in   tlip  latter,  you   will  sc«  at  once 
the  two  methods  are  identical   in   principle  and  prac- 
tice, in  fact  tbcy  are  ^n^  and  the  same. 
Yours  obediently, 
WRATTKN  &  WAINWRIGHT. 
Undon,  W.C.  February  lolh,  1878. 

Trinidad. — ^The  price  of  a  scl  of  lolephonrs  is  £i%. 
Each  set  consists  of  a  j>air  of  telephones  and  a  call 
bell  on  a  Mand — the  equipment  tor  one  cud  of  a  line. 
The  xendpr.%  and  receivers  cannot,  we  believe,  be  pur- 
chased separately.  The  apparatus  can  be  worked  on 
an  ordinary  suspended  wire,  provided  other  workinfr 
wires  do  not  run  011  the  same  poles  with  it ;  if  they  do, 
it  is  difficult  lohear  distinctly,  while  the  wires  are  work- 
ing, from  a  ptculiar  crackling  noJM  which  ts  beard, 
and  which  is  due  to  induction  from  wire  to  wire.  Full 
particulars  as  to  terms,  &c.,  can  be  obtaini-d  from  the 
agent,  Cot.  Revkolos,  115,  Cannon  Street,  E.C 
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Annual  Grkbrau  Mbeuxc. 

The  President,  IVofesMr  Q.  C,  FosiBR,  in  the  Chair. 

Tbe  President  read  the  Report  of  the  Council  for  the 
past  year.  After  pointing  wi!h  satisfaction  to  the  pre- 
sent condition  of  ine  society,  the  report  goes  on  lo  show 
bow  it  is  hoped  to  extend  its  useTuIncss  in  the  future, 
in  ijdditioii  lo  a  second  edition  of  Professor  Everelta' 
work  on  the  CG.S.  System  of  Units,  tbe  Council  hopes 
very  shortly  to  publish  Sir  Charles  Wheatsiune's  papers 
in  .1  collected  form,  and  it  is  making  arr:itigements  for 
the  publi(--alion,  at  intervals,  of  trandatioiis  of  foreign 
sdciilitic  papers,  especially  such  .is  have  had  a  marked 
effect  00  the  projraa  of  9bi«\ca\«M»oe.    KyitwamiA. 
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tlie  ruflds  of  th«  society  1*  to  b^4e<rot«d  annoslly  to  the 
fonn:ition  of  a  libnrj-,  >ih]  un  exchange  of  publications 
is  alTcAd/  made  with  various  Iwirned  societiei  abroad. 
Sp<N:i.il  stTcu  w»«  laid  on  the  diMincliveobjcct  held  in 
view  .it  the  (ormalion  of  the  society,  nnmclj-,  the  c«. 
hibiiion,  wb<?n  praclioiUc,  of  the  experiments  referred 
to  in  papers  rc»d  31  the  meetings. 

The  (o)lowinp  officers  and  cotindl  were  elected  for 
the  cnsulnji  year:— PcMi'drtt/,  ProfcMor  W.  G,  Adams, 
H.A.,  l''.R.S. ;  I'itr-P'ftitlr'tii  (who  have  filled  the  ofBoe 
of  President),  Dr.  1.  H.  GliK^stone,  T.RS..  and  Professor 
G.  C.  1-otter.  F  RS  :  VU.-i^cniftl*,  Professor  R.  B. 
Clidon,  MA,.  F.R  S  ,  W.  Spotliswooflc.  LLD.,  F.R.8.. 
W.  H.  Slone,  MR.,  F.R-C.P..  Sir  W.  rhom»on,  LL.D., 
FRS. ;  Sffrflarifs.  Professor  A.  W.  Reinold,  M.A., 
W.  Chandler  RnScr;*.  F.R.S. ;  Trftuurtr.  Dr.  P..  Aikm- 
son  ;  Dt^mintilritto/.  P(ofe»sor  P.  Guthrie,  Ph.D.,  F.R.S,; 
OtA^r  M^bfn  */  Ccuruil.  Capl.  W.  de  W.  Abnev.  R.E., 
F.RS. ;  Profntor  W.  F.  Ilafrett,  F.R.S.E. ;  Major  E. 
R.  Ftntiog,  R.E. ;  W.  Huggiiis,  D.C.L.,  F.R.S.;  Pro- 
feswr  A.  B.  \V.  Ketinedv,  C.E,.  O.J.  Lodge,  D.  Sc. 
Profenor  H.  M.  Mcl.cor1,  ihc  EaH  of  Ro»se.  D.C.L., 
F.R5.,  ProfcMor  W.  C.  Tnwin,  BSc,  R.  Wormell, 
D,  Sc, 

Professor  H.  L.  F.  HoltnlralU  and  Profesior  W.  E. 
Weber  were  elected  honor.ity  members  of  the  society. 

After  roles  of  lliiirikt  Una  bc-eti  passed  to  the  Lords 
of  ihe  Conimiilee  of  Cnimdl  on  Educa'ion  for  the  uw 
of  the  Physical  Lecliirc  Room  at  Sonth  Kcn»ington,  ds 
well  3s  for  the  other  advantages  enjoyed  by  the  society, 
and  to  the  several  ofRiren  of  the  society,  tbe  meeting 
was  resott'^  into  an  ordin.iry  one. 

The  followinE  candiiUles  were  elected  members  of 
the  society:— M.  S.  Cimiack.  C.  J.  F.-xullcuer,  M.A., 
R.M.Jonci,  F.R.S.,  C.  Leudcadorf,  M.A.,  aod  C.  E. 

Proftaior  S.  P.  Thompsox  exhibited  a  method  of 
shovrinj;  the  lines  of  foroe  due  to  two  currents  of  clec- 
tridty  running  in  parallel  directions.  A  plate  of  glass 
is  perforated  by  two  holes  close  togethet,  which  are 
traversed  by  one  and  (he  same  wire,  and  this  may  be  so 
Arrangod  that  the  current  traverses  the  parallel  fcngths 
in  the  same  or  opposite  diteclions.  If  now  the  plate 
be  held  hnri/nnt.illy  while  the  airrent  pasSM,  ana  fine 
iron  filings  be  ispnnklcd  on  the  plate,  tney  mlf  amngc 
themMlves  in  the  wrlUknown  forms.  In  the  plates  ex- 
hibited, the  filings  Had  fa«en  fixed  by  gum,  so  that  their 
arrangenaent  could  be  exhibited  to  an  audience  by  pio> 
jeoioD  on  a  screen. 


<§fmriil  ^tunct    (tolumns. 


MiKUTU  Of   pKOCKKOIIfGS  OFTHS    iNSTITimON   OK 

Civil  Engikikks,  Skuion  1&76-77.  Pakt  II.— The 
first  paper  in  this  volume  on  "The  Repairsand  Renewals 
of  Locomotives,"  by  Mr.  McDonnell,  deals  pitncipally 
with  stalittics  compiled  from  the  autbor'a  own  cxpc- 
rivnee  on  the  Great  Southern  and  Western  Railway  of 
Irvland,  though  it  also  contains  sound,  valuable  tables 
on  th«  MOM  sid>ject  obtained  from  the  principal  railways 
in  Ba^and,  and  some  foreign  railways.  Such  papers 
arc  B>eful  for  refcjcnce,  and  of  special  valoe  Iq  loco- 
nralive  superintendents,  as  showing  the  comparaiitT! 
outlayon  the  various  lines,  and  in  what  respects  economy 
might  be  practised. 

It  is,  ho«rtr«r,  mtj  difliculi  to  Institule  •  perfMt  com- 
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parison  between  any  two  railways,  as  the  gradients,  iW 
mod«  of  working,  .-ind  the  inethod  of  keeping  records  ud 
accounts  differ  coniiderably>     Thus  in  the  discnsstoaBB 
Uie  paper,  the  late  Mr.  J.  Armslrong,  for  several  ysis 
looomoltve  superintendent  of  the  Great  Western  RkU- 
way,  showed  that  in   ooDScquence  of  so  much  of  the 
work  being  done  at  the  railway's  workshops  at  Swindoa, 
many  items  appeared  under  the  head  of  wagu  ia  Ibe 
Great  Western  returns  which  appeared  under  the  bad 
of  material*  in  the  tables  furnished  by  the  author.    Mr. 
Armstrong  abo  sltowed  that  the  worst  gradieots  on  lh« 
Great  Western  were  considerably  steeper  than  those  on 
the  Great  Southern  and    Western,  rendering  a  com- 
parison unfavourable  to  th«  former  railway.     The  cost 
of  renewals  and  repairs  of  engines  on  five  of  the  prin- 
cipal railwaysin  England  and  the  Iritih  rulway  referred, 
to  was  between  sjd,  and  j|d.  per  train  mile. 

The  second  paper  treata  of  the  "  Utilisation  of  Refuse 
Vegetable  Substances  as  Fuel  for  Agricultural  Steam 
En^nes."  In  England  coal  is  cheaper  than  any  other 
fuel,  and  straw,  if  employed  as  fuel,  would  cost  aboot. 
five  times  as  much  as  coal  ^  but  in  many  coontri 
where  coal  is  not  found  and  carriage  is  dillicult,  the 
of  the  cose  Is  exactly  reversed.  In  Russia,  Hiin 
India,  South  America,  and  other  countries  the  cost  of 
coal  a.;  fuel  is  about  three  and  a  half  times  as  much  as 
straw.  The  objections  to  the  use  of  vegetal*  refuse 
OS  fuel  are,  the  nccesMty  of  constant  feeding  of  the 
lire  owing  to  the  bulkinesa  of  the  fuel  and  the  rapiditjp 
of  consumption,  the  tendency  to  check  (he  combustion 
by  the  introduction  of  damp  fuel,  and  the  deposition  oC 
silica  on  the  bars  of  the  grate.  These  difHculties  have 
been  surmounted  in  the  machines  described  in  the 
paper,  by  providing  an  .iLitomiitic  feeding  apparatus 
which  inserts  the  fuel  in  a  fan  shape  into  the  furnace, 
pushing  forward  the  fuel  in  front  gradually  into  the 
middle  and  further  end  of  the  furnace  where  the  ooo> 
buf'tion  i«  most  active,  and  the  deponta  of  silica  is 
constantly  removed  by  a  rake  working  along  the  bars 
before  it  has  had  time  to  harden,  Tliese  machines  arc 
specially  suitable  for  burning  straw,  reeds,  bnisthwood. 
cotton  stalks,  and  the  refuse  of  sugar  cane. 

The  third  paper  in  the  volume  is  "  On  the  Sewage 
Question,"  a  subject  which,  in  one  form  or  other,  is 
from  time  to  time  brought  forward  at  the  meeting* 
of  the  Institution,  and  invariably  produces  an 
anhnated  discussion,  as  tbe  parties  o[  the  various 
systems  in  use,  or  proposed  for  the  disposal  of 
sewage,  are  eager  to  promulgate  their  views. 
The  paper  before  uf  discusses  freely  the  merits  of 
the  principal  systems  which  are  elassilied  as  follows. 
(■]  Treatment  vrith  chemicals.  (2)  AppUcatson  of 
sewage  to  land,  including  irrigation  and  intermittent 
downward  filtration.  £3)  The  dry  earth  system.  (4) 
The  Lietnur  or  pneumatic  system,  (s)  Seaward  and 
tidal  outfalls.  The  first  ■*  coitdemned  as  costly  an4 
impracticable,  except  as  subsidiary  to  investigation  ; 
the  second  is  approved  of  where  land  can  he  readily 
pnacurcd ;  the  third  is  coaudered  tivappIicaUe  lor  dealin, 
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vitiithssewa^of  towns;  thefonrtSia  condemned;  but 
iui}iu]ifi«d  approval  is  givea  to  the  fifth,  as  applicable 
to  all  towns  within  the  tidal  langeof  rivers  or  on  the 
Ma  coasts.    This  last  system,  Mr.  Norman  Bazalgette 
treats  as  a  self-evident  proposition;    he    asserts    in 
oppositioA  to  the  evidence  given  by  impartial  observers, 
tbat  no  silting-np  has  occurred  in  the  Thames  near  the 
Metropolitan  outfalls,   and   considers   it  a  logical  in- 
ference, that  in  the  absence  of  disturbing  causes,  no 
deposit  can  take  place  where  the  velocity  of  the  current 
iDto  which  the  sewage  is  discharged  is  greater  than  the 
relodty  of  flow  in  the  sewers;  and  as  might  be  ex- 
pected from  a  barrister  pleading  a  cause,   he  omits 
entirely  from  his  arguments  the  effects  of  slack-water 
in  a  tidal  river,  and  forgets  that  there  is  a  flood  as  well 
as  an  ebb-tide,  which  will  bring  back  the  sewage  taken 
down  by  the  ebb.    The  long  discussion  which  followed 
can  have  hardly  realised  the  hope  expressed  in  the 
paper,  tbat  a  more  unanimous  opinion  on  the  subject 
might  be  promoted  by  the  conclusions  with  which  the 
paper  terminates. 

The  proper  disposal  of  sewage  is  a  very  difficult 
problem,  but  we  do  not  despair  of  some  solution  being 
eveatnally  found.  Sew^re  has  an  agricultural  value, 
bntexceptby  irrigation,  no  perfectly  satisfactory  method 
has  as  yet  been  discovered  of  applying  it  to  the  land  • 
BAanj  chemical  processes  have  been  tried  with  only 
partial  success.  The  earth  closet  system  is  only  ap- 
plicable to  small  towns  on  account  of  the  cost  of 
carriage.  Land  for  sewage  farms  is  expensive  in  the 
neighbourhood  of  towns,  and  the  limited  area  of  land 
on  which  the  sewage  is  deposited,  causes  the  amount 
nsed  to  exceed  what  is  desirable.  Outfalls  into  tidal 
rivers  are  objectionable,  especially  where  the  river 
near  or  below  the  outfall  has  towns  or  villages  on  its 
banks ;  as  the  sewage  travels  very  slowly  to  the  sea,  the 
river  is  always  largely  contaminated  with  it,  and  even  if 
no  palpable  deposit  occurs,  the  bed  of  the  river  becomes 
gradually  impregnated  with  sewage.  It  does  not  seem 
probable  tbat  a  process  will  be  discovered  for  rendering 
sewage  a  valuable  product  commercially;  but  we  trust 
it  is  not  beyond  the  resources  of  science  to  devise  some 
means  by  which  oar  tidal  rivers  may  be  freed  from 
pollution,  and  sewage  applied  to  land  at  a  less  cost  than 
that  required  for  throwing  it  into  the  sea. 

Two  short  papers  on  Canadian  narrow-gauge  rail- 
ways, and  on  the  emission  of  heat  by  hot-water  pipes, 
are  printed  in  the  volume,  which  also  contains,  as  usual, 
several  abstracts  of  articles  from  foreign  periodicals. 

Tbamsactions  of  tkb  American  Society  of 
Civil  Enuihbers,  November,  1S77. — There  is  an 
article  oo  the  "  Nomenclature  of  Building  Stones  and 
of  Stone  Masonry,"  in  this  number  of  the  Transactions, 
written  with  the  object  of  obtaining  a  more  uniform 
nomenclature  for  dressed  stone  and  masonry ;  and  to 
render  the  subject  more  complete,  a  description  is  also 
^vaa  of  the  various  tools  used  by  the  stonemason. 
The  utida  ia  fuUy  illustrated  by  plates,  showing  both 


the  tools  employed  and  the  various  dressings  of  stone, 
and  the  different  classes  of  masonry.  The  rest  of  the 
pamphlet  is  filled  with  an  account  of  the  proceedings 
at  the  annual  meeting  of  the  society. 

Indian  Ibrigation  Wokks. — A  great  deal  of  mis- 
understanding at  present  exists,  even  amongst  the 
otherwise  well  informed,  in  this  country,  regarding  the 
remunerative  character  of  irrigation  works  in  India. 
Sir  Arthur  Cotton  admits  himself  to  be  a  man  with 
one  idea,  but  really  he  has  two  ideas ;  one,  that  irriga- 
tion works  in  India  are  immensely  profitable  and  ought 
to  be  enormously  extended ;  and  the  other  that  India 
ought  to  and  could,  be  traversed  in  its  length  and 
breadth  by  lines  of  water  communication ;  irrigation 
channels  being  also  made  adapted  for  purposes  of 
navigation.  In  his  views  generally.  Sir  Arthur  Cotton 
has  some  few  supporters  who  ought  to  know  something 
of  the  subject,  and  doubtless  a  great  many  more  who 
accept  his  statements  and  figures,  but  who,  of  them- 
selves, know  nothing  about  it.  About  three  years  ago 
a  book  was  published,  by  an  anonymous  author, 
entitled  "The  Indian  Problem  Solved — Undeveloped 
wealth  in  India  and  State  reproductive  works.  The 
ways  to  prevent  Famines,  and  advance  the  material 
progress  of  India."  This  publication  consists  of  a 
compilation  of  extracts  from  reports,  letters,  and 
official  documents,  bearing  generally  on  the  subject  of 
irrigation  works,  apparently  carefully  selected  with  the 
view  of  advancing  what  is  in  some  quarters  known  as 
the  Cottonian  theory  ;  which  theory,  we  are  prepared 
to  show,  is  capable  of  having  a  very  different  light 
thrown  upon  it  when  viewed  from  the  other  side  of  the 
question.  It  matters  little  how  many  supporters  of  his 
views  Sir  Arthur  Cotton  may  find,  or  how  many  books 
are  published  for  the  purpose  of  expounding  his 
theories ;  but  when  the  subject  is  publicly  taken  up  by 
a  person  of  Mr,  John  Bright's  position,  and  Sir  Arthur 
Cotton's  figures  and  estimates  are  accepted  by  him  in 
their  entirety,  it  is  quite  time  that  the  question  shouM 
be  publicly  taken  up  and  discussed  with  the  view  of 
ascertaining  how  far  the  strictures  passed  on  the  Indian 
Government  by  Mr.  Bright  are  justified  by  facts,  or 
whether  Sir  Arthur  Cotton  is  not  a  little  too  sanguine 
in  his  views. 

The  one  work  instanced  as  a  proof  of  the  extremely 
remunerative  character  of  irrigation  in  India  is  the 
Cauvery  delta  system  of  canals,  which  has  yielded  a 
return  of  over  85  per  cent.,  upon  a  capital  outlay  of  a 
little  over  jf  133,000.  This,  it  must  be  admitted,  ta  but 
a  small  expenditure  from  which  to  estimate  the  pro- 
bable returns  from  a  further  proposed  outlay  of  be- 
tween 25  and  30  millions  on  similar  works.  Besides 
this,  a  little  further  examination  into  the  circumstances 
of  this  exceptionally  remunerative  work,  may  perhaps 
tend  to  throw  such  a  light  on  the  subject  as  to  alter  the 
whole  question.'  In  the  first  report  of  the  Madras 
Public  Works  Commissioners,  there  is  given  an  extract 
from  a  report,  dated  Augiut  \^,  vftt^Vki  ^n  V^oko. 
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CapUin)  A.  T.  Cotton,  wherein  it  is  stated,  with  regard 
to  the  distiict  oE  Tanjore,  "  When  we  got  posses»on 
of  that  distiict  it  was  in  a  far  more  advanced  state 
than  Rajahinundry  is  now ;  there  was  already  something 
like  a  system  oE  irrigation,  and  especially  one  main 
work,  the  grand  anient,  built  to  prevent  the  Cauvcry 
rejoining  the  CoUerooa ;  so  that  the  district,  or  at  least 
those  parts  of  it  that  were  irrigated,  wisre  not  depen- 
dent merely  upon  the  high  freshes  of  the  river,  but 
received  a  supply  of  water  almost  as  long  as  there  was 
any  in  the  Cauverj."  This  ancient  native  work  was  a 
soUd  mass  of  rough  stone  1080  feet  long  and  40  feet 
broad,  stretching  across  the  bed  of  the  Cauvery,  and 
is  supposed  to  have  been  built  upwards  of  1600  years 
ago,  according  to  the  "  Moral  and  Material  Progress 
Report"  on  India  for  the  year  i87i>72,  page  58. 
Captain  Cotton's  Report  goes  on  to  say,  "soon  after 
the  assumption  of  the  country,  the  grand  anicut  was 
raised ;  by  degrees  innumerable  small  works,  such  as 
sluices,  &c,  and  new  channels,  were  executed ;  the 
river  banks  were  extended  and  strengthened ;  and  at 
last  two  new  anicuts  were  constructed  on  the  CoUeroon 
to  prevent  the  escape  of  any  water  to  the  sea,"  In 
1836,  before  the  construction  of  any  of  these  addi< 
tional  works  by  the  British,  the  Cauveiy  and  CoUeroon 
supplied  irrigation  to  630,613  acres ;  in  1850,  it  was 
716,524  acres,  and  now  it  is  over  800,000  acres,  or 
about  half  as  much  again  as  it  was  before  any  of  the 
above  mentioned  sum  of  ;f  133,000  was  laid  out  upon  the 
works.  In  order  then  to  ascertain  what  return  is 
actually  obtained  from  that  expenditure,  it  will  be 
necessary  to  examine  the  matter  a  little  more  in  detail. 
In  the  Godavery  delta,  irrigation  existed  before  the 
present  works  were  constructed,  but  no  anicut  had  been 
built  as  in  the  case  of  the  Cauveiy.  The  cost  of  the 
present  irrigation  works  in  that  delta  has  amounted  to 
about  Rs.  13  per  acre  irrigated.  In  the  Kistua  delta, 
irrigation  channels  were  also  in  existence  before  the 
construction  of  the  existing  works,  and  they  have  cost 
Rs.  19  per  acre,  whilst  we  are  asked  to  believe  that  the 
Cauvery  works  have  cost  only  Rs.  i-^  per  acre  of  land 
irrigated.  If,  allowing  for  the  ancient  native  works  on 
the  Cauvery,  the  cost  of  the  works  as  they  now  stand 
be  taken  at  Rs.  1$  per  acre  irrigated,  the  capital  ex- 
penditure will  amount  to  Rs,  1,25,28,120,  or  between 
nine  and  ten  times  the  amount  with  which  they  are 
credited,  a  sum  far  more  likely  to  represent  the  true 
Taloe  of  the  works  than  the  bare  amount  spent  on 
them  by  the  British  Government,  and  the  per  centage 
of  net  revenue  will  then  be  reduced  from  85  to  about 
g^  per  cent.,  a  result  in  itself  satisfactory,  and  pro- 
bably not  far  from  the  real  truth.  We  must  defer  a 
consideration  of  the  other  issues  raised  by  Sir  Arthur 
Cotton  for  a  future  occasion. 

Dbtection  of  Traces  of  Coppir. — M.  L.  Cresti 
(GoMMetta  Ckimica  Italiana  vii.,  220-232).  On  immers- 
ing a  small  couple  formed  of  sine  and  platinum  wires 
in  a  solution  containing  even  a  mere  trace  of  copper, 


the  copper  is  deposited  on  the  plaHnuni  wire,  and  if  ■' 
be  exposed  to  the  vapour  of  hydrobromic  acid,  it  i* 
converted  into  copper  bromide;  If,  however,  the  pUO' 
num  wire  coated  with  copper  be  ei^tosed  while  ittll 
moist  to  the  vapour  of  bromine  and  then  to  the  vapoa' 
of  hydrobromic  acid,  or  vice  vend,  an  intense  vicJei 
coloration,  even  with  a  very  minute  quantity  of  copper, 
is  produced.  The  best  plan  is  to  expose  the  nuait 
coating  of  copper  to  the  mixed  vapours  of  bromine  and 
hydrobromic  acid  given  off  in  treating  potassun 
bromide  with  concentrated  sulphuric  acid.  The  tint 
may  be  seen  with  advantage  by  touchinjf  a  white  pofoe- 
lain  plate  with  the  point  of  the  moist  platinum  iriie 
after  exposure ;  after  the  experiment,  the  wire  may  be 
inserted  into  the  flame  of  a  Bunsen  burner  to  show  the 
green  copper  flame.  M.  Ciesti  conuden  the  Une 
coloration  to  be  due  to  a  combination  of  hydiated 
copper  bromide  with  hydrobromic  add. 

EstmATioN  OF  Zinc  and  Lrad  in  Miiiirals  iv 
Electrolysis. — MM.  G.  Parodi  and  A.  Hascaxnni 
{Ga»MeUa  Ckimiea  Itaiiana  vii.,  223-224)  ^b*^  ^iaX  xiac 
can  be  precipitated  on  platinum  in  a  coherent  film^ 
which  can  be  washed  and  weighed,  if  the  solution  be 
first  rendered  ammoniacal  and  then  acidulated  with  an 
organic  acid,  preferably  acetic,  and  submitted  .to  elec- 
trolysis, care  being  taken  to  adjust  the  carrent  to  the 
strength  of  the  solution.  The  iron,  lead,  &c,  present 
in  calamine,  blende,  and  other  xinc  minerals,  should  be 
removed  by  Schwartz's  method  before  electrolyris. 
The  presence  of  a  trace  of  lead  increases  the  coherence 
of  the  film,  if  no  mineral  acid  but  sulphuric  be  present 
Lead  may  be  precipated  in  a  coherent  state  by  acting 
on  alkaline  solutions  containing  phosphoric  and  tartaric 
acids.  The  presence  of  acetic  acid  tends  b>  keep  the 
positive  pole  free  from  lead  peroxide, 

Tks  Fossil  Beds  of  Oregon.— These  remarkable 
fossil  deposits  are  situated  near  Fossil  Lake,  twenty.six 
miles  north-east  of  ^Iver  Lake,  in  Lake  Coonty, 
Oregon.  They  might  have  remained  for  a  lon^  time 
undiscovered  but  for  the  action  of  the  wind  which  has 
laid  them  bare.  There  appears  to  be  a  constant  wind 
from  the  south-west  in  that  district,  which  has  scooped 
out  the  surface  sand  and  piled  it  up  at  a  dirtance  in 
mounds  of  every  conceivable  form  and  beantifally 
strati6ed.  In  the  bottom  of  the  hollow  thoa  excavated 
have  been  found  fossil  bones  of  the  ekphant,  camel, 
horse,  elk  or  reindeer,  those  of  the  horse  being  fay  far 
the  most  abundant.  Bones  of  smaller  quadrupeds  were 
also  found :  for  example,  the  fox,  wolf,  and  goat.  Many 
remains  of  birds,  waders,  swimmers,  scratchers,  and 
probably  climbers,  were  recognised,  as  also  the  vertebrae 
of  fishes.  The  fossils  thus  revealed  lie  scattered  on  the 
ground  in  a  north-east  and  south-west  direction,  over 
an  area  four  or  five  miles  k>ng  by  a  mile  wide.  Near 
the  south-west  end  of  the  deposit  are  two  small  lakes 
or  ponds,  highly  impregnated  with  alkali.  Further  ex- 
ploration of  this  interesting  k>cali^  may  bring  to  light 
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awf  Tcsdges  of  past  life  of  great  importance  to  the 
pileestologist. 

CoLDNBts  or  Leaves. — In  a  recent  memoir  to  the 
Andnoj  of  Sciences,  Paris,  on  the  functions  of  leaves, 
H.  Joseph  Boussingault  attributes  the  fresh  feeling  of 
tr^og  leares  even  in  the  sunshine  to  the  evaporation 
of  the  sap  of  the  plant  from  their  surface.  When  a 
Inf  is  detached  from  its  parent  stem  the  sap  is  cut  oS, 
lod  the  feel  of  the  leaf  is  the  opposite  of  fresh. 

Sous  Photographs.  —  Solar  photographs  are  a 
nloablc  supplement  to  telescopic  observations,  and 
nace  thejr  admit  of  direct  comparison  from  time  to 
time,  it  a  possible  h;  means  of  them  to  discover 
niTing  phenomena  which  the  telescope  alone  might 
tmnt  reveal.  It  has  been  recently  found  by  M.  Janssen, 
fram  pfaote^faphs  taken  at  the  observatory  of  Mendon, 
thit  the  granulations  on  the  solar  disc,  known  as  "  rice 
gnins,*  have  a  very  variable  luminosity  depending  on 
thor  depth  within  the  gaseous  masses  which  surround 
them. 

"LoDPES." — ^This  article  of  trade  is  much  sought 
after  in  the  mountains  separating  the  Caspian  provinces 
boa  Irak,  or  Persia  proper.     As  is  well  known,  loupe 
>>  lie  French  term  for  the  great  burrs,  wens,  or  excres- 
CBKes  on  trees,  from  which  the  handsome  veneers  are 
mt  for  inlaying    fancy    furniture.     Walnut,    ma^le, 
minicot  oak,  and  other  cabinet  wood  yield  these  finely 
ourked  curled  excrescences.    It  is  only  produced  in 
tlie  highlands,  where  it  may  be  purchased  at  a  very 
loirnte;  hut,  owing  to  the  labour  attending  its  trans- 
port in  a  country  destitute  of  means  of  communication, 
it  costs  too  much  for  speculative  purposes  to  bring  it 
down  to  the  ports  of  shipment.    Some  good  specimens 
of   this  valuable  excrescence  were,   notwithstanding^ 
brought  down  last  season.    The  best  marked  samples 
of  this  wood  are  sent  to  England,  via  TiRis,  while  the 
ordinary  qualities  suit  best  the  French  market.    Some 
kmpes  are  to  be  found  weighing  upwards  of  a  ton  ;  hut, 
owing  to  the  means  of   transport,  they  have  to  be 
reduced  in  size.  ,  ,    The  loupe  is  introduced  into  a 
large  receptacle,  and  steamed  for  several  days  con- 
secutiTcly,  until,  from  the   adamantine    hardness    it 
nalarally   possesses,  it    assumes    the    consistency    of 
^eese.    It  is  then  placed  under  a  machine,  which, 
with  a  large  blade,  slices  it  off  into  sheets,  which 
harden   by    exposure,  and  are    sold    in   the    market 
according  to  size  and  beauty  of  design ;  some  loupes, 
in   Paris,  have  fetched  as  much  as  ;£8oo  sterling. — 
CimstU  ChwehilFs  Report. 

Geological  Tiue. — At  a  recent  meeting  of  the 
Royal  Society,  the  Rev.  Samuel  Haughton  read  a 
paper  00  the  limits!  of  geological  time.  Mr. 
Hu^htOD  has  already  given  good  reasons  for  his 
opinion  that  the  elevation  of  the  continents  of  Asia 
juid  Europe  displaced  the  axis  of  maximum  inertia  one 


degree  from  its  former  position.  The  axis  of  rotation 
of  the  earth,  thus  displaced  through  sixty<nine  miles 
from  the  axis  of  the  figure,  began  to  revolve  round  it. 
But  for  the  friction  of  the  ocean  on  its  bed  this  dis- 
placement of  the  axis  of  rotation  from  the  axis  of 
figure  would  continue  for  ever.  The  ocean,  however, 
tends  to  keep  revolving  round  the  axis  of  yesterday 
while  the  solid  earth  is  of  course  revolving  round  the 
axis  of  to.day.  In  this  way  friction  of  the  ocean  on 
its  bed  takes  place,  the  ocean  acting  as  a  liquid  friction 
brake,  and  this  tends  to  bring  the  axis  of  rotation  back 
to  coincidence  with  the  axis  of  Ggure.  Mr.  Haughton's 
calculation  brings  out  the  result  that  641,000  years 
would  be  required  to  restore  the  coincidence  of  the  axis, 
and,  therefore,  the  formation  of  the  continents  of  Asia 
and  Europe  cannot  be  more  recent.  Further  calcula- 
tions assigned  the  lower  limit  of  geological  time  as 
eleven  million  years  in  round  numbers. 

Nature's    Hygiene. — There    is   good    reason   for 
believing  that  the  presence  of  trees  in  certain  mias- 
matic localities  have  the  effect   of  rendering  the  air 
healthful.    It  is  not  yet  a  settled  point  whether  the 
beneficial  influence  is  confined  to   certain  trees  or  is 
common  to  all,  and  whether  it  is  an  effect  of  certain 
secretions  of  the  tree,  or  due  merely  to  its  screening 
action  on  the  malaria.     In  support  of  the  latter  view 
two  cases  from  India  have  been  cited,  namely  one  in 
which  a  station  which  was  screened  from  a  large  swamp 
by  a  grove  of  mango  trees,  becoming  veiy  unhealthy 
when  the  trees   were    cut    down,    and    recovered    its 
healthiness  on  their  being  replanted ;  and  one  in  which 
an  unhealthy  station,  near  a   marsh,  became   healthy 
when  a  forest  of  babool  trees  were  intervened  between 
it  and  the  swamp.     The  Trappist  Monastery  at  Tre 
Fontane,  near  Rome,  was  until  recently  so  fatal  that 
one  by  one  the  monks  sent  to  it  succumbed  to  fever. 
With    praiseworthy    perseverance    the    monks    have 
planted  a  vineyard,  and  many  eucalyptus  trees  round 
it,  and  now  the  place  is  much  healthier,  and  the  monks 
attribute  the  change  to  the  eucalyptus.    It  is  generally 
believed  that  the  atmosphere  of  pine  forests  is  favour- 
able to  invalids  suffering  from  pulmonary  disease,  and 
it  has  been  supposed  that  the  oxydation  of  the  oil  of 
turpentine    exuded    from    pine  trees,   and   of    other 
essential  oib  such  as  the  odorous  oils  of  flowers  in  the 
air  is  attended  by  the  formation  of    ozone,  because 
the  oxydized  oils  and  the  air  in  their  vicinity  exhibit  the 
reaction  of  ozonewith  potassium  iodide  and  starch.     It 
has  been  well  proved  that  the  air  of  the  country  contains 
an    ozydising  and    odorous    substance   called  ozone, 
capable    of    bluing    iodized    red     litmus    paper,    of 
decolorising   blue   litmus    paper     without    previously 
turning  it  red,  and  of  destroying  bad  smells.    It  is 
supposed  by  some  that  ozone  is  in  great  abundance  in 
eucalyptus  forests,  and  hence  the  reputed  sanitary  effect 
these  trees  have ;  others  attribute  their  power  to  the 
rapid  absorption  of  the  marsh  waters.     Recent  experi- 
ments ol   Mt,  T^iomis   Ta^Vat  oa  N^ca  -^^^aww^Sw^i 
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properties  oE  eucalypti  demonstrate  the  fact  that 
oxydation  of  the  gases  of  malarial  districts,  and  con- 
sequently  their  improved  health  conditions  in  the  pre- 
sence of  the  essential  oils  of  the  eucalyptus  family,  or 
of  other  odoriferous  plants,  are  not  necessarily  the 
lesult  of  ozone.  Any  acid  or  substance  having  an  acid 
reaction  will  oxydisc  the  potassium  of  iodide  of 
potassium  (the  osual  test  for  ozone) ;  eucalyptol, 
turpentine,  benzol,  or  any  of  the  essential  oils  will 
oxydise  potassium  when  it  is  combined  with  sulphur  or 
iodine,  hence  the  purification  of  the  atmosphere  may  be 
to  some  extent  effected  without  having  recourse  to  the 
theory  of  ozone.  Mr.  Taylor  also  finds  that  skins  of 
animals  may  be  preserved  by  rubbing  the  fleshy  side 
with  eucalyptus  oil.  If  combined  with  plaster  and 
injected  into  the  veins  and  arteries  of  animals  it  will 
preserve  the  Resh  from  decay.  Beef  or  other  animal 
matter  can  be  preserved  in  a  fresh  state  by  it.  The 
result  of  his  experiments  are  that  nearly  all  essential 
oils,  and  especially  eucalyptus  oil  and  turpentine,  possess 
an  oxydising  property,  with  the  power  to  decompose 
certain  products  deleterious  to  health,  which  are  always 
present  in  malarial  regions,  and  result  from  animal  and 
vegetable  decay. 

Mancanise  Bronzb.— This  new  alloy,  which  is 
composed  of  fifteen  parts  copper,  four  parts  magnanese, 
and  one  part  zinc,  exceeds  in  tensile  strength  both 
Muntz  metal  and  gun.metal.  At  the  Woolwich 
Arsenal  recently  a  cold  rolled  bar  one  square  inch 
in  'Sectional  area,  sustained  a  load  of  forty  tons 
before  breaking.  The  wealcest  kind  is  half  as  strong 
again  as  Muntz  metal,  and  at  the  same  time  sufficiently 
ductile  to  be  rivetted  cold.  It  can  be  converted  into 
thin  sheets,  plates,  tubes  and  wires,  and  is ,  m\ich 
superior  to  brass  for  such  a  purpose,  being  twice  as 
hard  and  twice  as  strong.  It  is  particularly  well  suited 
for  boiler  and  condenser  tubes  of  engines,  since  the 
highest  temperature  it  can  be  subjected  to  in  a  loco- 
motive or  other  high  pressure  engine  does  not  appear  to 
reduce  its  hardness,  toughness,  and  rigidity  in  the 
least. 

Phosphor  BftONZB.— It  has  until  lately  been  believed 
that  tools  of  copper  or  gun-metal  were  incapable  of 
giving  out  sparks  of  fire  in  working,  and  it  has  been 
hitherto  the  custom  to  use  them  in  connection  with 
explosive  materials;  but  it  has  been  recently  proved 
that  friction  produces  sparks  from  both  of  these  metals, 
and  it  has  therefore  been  ordered  that  in  future  all 
implements  employed  in  the  manufacture  and  manipu- 
lation of  gunpowder  for  the  Government  shall  be  made 
of  phosphor>bronze,  which  is  the  least  liable  to  strilie 
fire  of  all  known  metals  suitable  for  the  purpose. 

Effect  of  Gas  Lighting  on  Leather. — Professor 
A.  H.  Church  points  out  that  the  well-known  disin- 
tegrating effect  of  the  products  of  gaslight  in  rooms 
on  the  leather  binding  of  books,  is  probably  doe  in  the 


main  to  sulphur.  It  appears  that  velltun  is  not  aSed^^ 
by  the  fumes,  morocco  very  slightly,  calf  conndenJilfV 
and  Russia  most  of  all.  The  injurious  effect  is  ahnf' 
most  marked  on  the  upper  shelves  of  a  libraiy,  whithef 
the  heated  products  of  combustion  ucend,  mod  ate 
absorbed  by  the  leather.  In  newly  bound  books,  the 
quantity  of  sulphur  in  the  leather  is  f oaod  to  be  snull, 
and  due  to  traces  of  sulphates  in  the  use  and  dye; 
there  is  no  free  sulphuric  acid  to  be  found.  But  in  the 
case  of  old  library  books,  in  which  the  loather  hu 
become  dry  and  friable,  as  much  as  eight  per  ceoL  of 
sulphuric  acid  has  been  found,  six  per  cent,  being  In  a 
free  state. 

Forest  Trees  of  Chili, — Some  time  ago  it  was 
stated  by  the  Uverpool  Chamber  of  Commerce  that 
the  supply  of  material  for  tanning  leather  was  falling 
off  in  England.  Mr.  T.  Plelsey,  a  Peruvian  gentleman, 
therefore  draws  attention  to  luigiu,  a  tree  of  Chill, 
a  species  of  oak  whose  bark  is  used  for  tanning 
leather.  It  is  found  in  the  extensive  forests  of  the 
province  of  Baldivia,  where  there  are  other  targe  and 
handsome  trees,  such  as  the  loroutiUa  and  the  ulma, 
which,  like  the  auracaria  or  Chill  pine,  would  be  a 
beautifying  acquisition  to  English  parks  and  gardens. 

The  Coquito  Palm. — In  Chili  a  sweet  symp,  called 
ruiel  de  palm,  or  paJm  honey,  is  prepared  by  boiling 
the  sap  of  the  jubaa  spectaAilis  to  the  consisteace  of 
treacle,  and  it  forms  a  considerable  article  of  tradCi 
being  much  esteemed  for  domestic  use  as  sugar.  The 
sap  is  obtained  by  the  very  wasteful  method  of  felling 
the  trees,  and  cutting  off  the  crown  of  leaves,  when  it 
immediately  begins  to  flow,  and  continues  to  do  so  for 
several  months  until  the  tree  is  exhausted,  prorided 
that  a  thin  slice  is  shaved  off  the  top  every  morning. 
Each  tree  yields  about  90  gallons  of  juioe.  The  small 
nuts,  which  resemble  miniature  cocoanuts,  are  used  by 
the  Chilian  confectioners  in  the  prepaiation  of  sweet- 
meats, and  by  boys  as  marbles. — Journal  {American) 
of  Applied  Science. 

Fossil  Ferns  in  Silurian  Rocks.— It  has  hitherto 
been  considered  by  geologists,  that  the  Silnrian  rocks  of 
Europe  contain  no  remains  of  plant  life  except  alg», 
but  fossil  ferns  have  recently  been  discovered  by  M.  G. 
de  Saporta,  in  the  Silurian  system  of  Angers,  in 
France.  The  specimen  was  found  in  a  slab  of 
schistose  rock  from  the  Middle  Silurian  strata,  and 
though  somewhat  imperfect,  was  tolerably  well  pre- 
served. The  vegetable  matter  had  been  replaced  by 
iron  pyrites.  The  veining  of  the  frond  shows  that  the 
ferns  resemble  some  of  those  peculiar  to  the  Upper 
Devonian  and  Lower  Carboniferous  period.  Although 
this  is  the  first  evidence  of  so  high  an  order  of  vege- 
table life  in  the  European  Silurians,  fern  remidns  have 
before  been  discovered  in  some  of  the  American 
Silurians.  As  ferns  are  highly  organised  plants,  it  is 
probable  that  others  less  complex  in  structure  may  yet 
be  found  in  those  rocks. 
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"inouTSS.— It  is  estimated  by  Professor  Newcome 

<n  Anurici,  that  fonr  hniidred  million  shooting  stars 

ue  fned  daily  in  the  earth's  atmosphere.     The  re- 

"Itug  dibnM  slowly  settles  to  the  frround,  and  must 

pfoiaa  an  increase  of  the  earth's  mass.    According 

to  Professor    Harkness,    of     the    American     Naval 

Obttrvatoiy,  the  average  weight  of  each    meteorite 

does  not  exceed  a  grain.    Those  visible  only  by  means 

of  tlie  telescope  are  probably  no  larger  than   sand 

^nios,  and  those  which  are  seen  over  a  radius  of 

Ijo  miles,  and  fill  several  cubic  miles  of  air  with  the 

moke  of  their  dissolution,  are  probably  several  ounces, 

perhaps  pounds,  in  weight.     Taking  each  meteor  to 

*dgh  ten  grains  instead  of  one,  the  four  hundred 

millioiis  which  reach  the  earth  daily  would  amount  to 

990  tons  of  matter  added  each  day  to  the  earth's  mass, 

or  106,000  tons  yearly.    This  quantity,  if   distributed 

equally  over  the  earth's  surface,  would  form  in  four 

million  years  a  stratum  about  the  thickness  of  ordinary 

paper. 

MsTBORtC  \»oH. — Some  Urge  polished  plates  of 
■neteoric  iron  sawn  out  of  the  metoric  masses  which 
have  been  found  in  the  province  of  Santa  Catharina, 
Brasi),  were  recently  on  view  at  the  Academy  of 
Sciences,  Paris,  and  presented  a  remarkable  mosaic 
structure  made  up  of  angular  fragments  of  metallic 
iron,  botind  together  by  a  oement  composed  of  pyr- 
botine,  graphite,  and  magnetic  oxide  of  iron.  M. 
Daubr^  has  reproduced  the  cement  by  heating  an  iron 
wire  to  redness  and  exposing  it  to  the  action  of  the 
▼aponr  ot  sulphoret  of  carbon. 

Elkctrostrictiok.  —  Professor  Young  has  found 
that  when  a  thermometer  bulb  is  coated  with  silver  by 
chemical  means,  and  then  electrotyped  over  with  the 
same  metal,  the  mercury  rises  in  the  tube  to  a  definite 
position  on  the  scale  independently  of  temperature. 
Copper,  silver,  iron,  and  nickel  in  this  way  "  con- 
strict "  the  bulb,  whereas  zinc  and  cadmium  distend  it. 

Known  Plants, — The  total  number  of  known 
•pedes  ot  plants  at  the  present  time  has  been  estimated 
at  90,000  dicotyledons,  30,000  monocotyledons,  and 
40,000  cryptogams, — about  150,000  species  divided 
into  8,000  genera.  It  is  highly  probable  that  this 
number  will,  at  least,  have  been  doubled,  when  the 
whole  surface  of  the  earth  has  been  explored. 

Nxw  Material  for  Pacrr, — For  many  years  a 
clieap  substitute  for  rags  in  the  manufacture  of  paper 
has  been  diligently  sought.  Straw,  rushes,  esparto 
^rass,  woody  fibre,  &c.,  have  been  tried  in  town,  but  it 
has  been  necessary  to  supplement  them  by  an  ad- 
mixture of  rag,  in  order  to  produce  the  finer  qualities 
of  paper,  A  new  and  likelier  material  is  said  to  have 
been  discovered  in  the  pith  of  the  Yucca  Draconis,  a 
giant  cactus  of  the  Mohave  Desert  in  Arizona,  where 
it  Qoiitishei  in  thick  brakes,  ttatmhUng  foitsti. 


Uses  OP  Crooxi's  Radioubtbr.-As  velocity  of  its 
rotation  depends  opOD  the  intensity  of  the  light,  it  is  a ' 
reliable  instrument  to  measure  the  value  of  illuminating 
gas,  and  compare  it  with  any  adopted  standard.  When, 
for  instance,  it  has  been  found  that  a  certain  instrument 
makes  twenty  revolutions  per  minute  when  exposed  to 
the  light  of  a  standard  candle,  at  the  distance  of  say 
six  inches,  a  gas  flame  which  excites  twice  or  four 
times  this  veloci^,  will  be  a  two  or  four  candle  light ; 
or  it  may  be  placed  at  such  a  distance  as  to  sustain  the 
same  velocity  of  rotation,  when  the  squares  of  the 
comparative  distances  will  give  the  comparative 
intensities. 

The  instrument  demonstrates  directly  the  law  that 
the  intensity  of  light  decreases  as  the  inverse  ratio 
of  the  squares  of  the  distances.  For  instance,  if  a 
candle  placed  at  a  distance  of  six  inches  causes  forty 
revolutions  per  minute,  at  three  inches,  or  half  the 
distance  it  will  give  4  x  30  or  lao  revolutions;  at 
twelve  inches  or  double  the  distance  it  will  give  ^  x  40 
or  ten  revolutions  per  minute,  and  so  on.  It  may, 
therefore,  be  used  before  a  class  of  physics,  to  demon- 
strate an  important  law  in  optics  of  extensive  appli- 
cation in  astronomy,  as  well  as  in  the  art  of 
determining  the  value  of  various  kinds  of  artificial 
flames  used  for  illumination. 

The  instrument  may  be  used  by  photographers. 
Placing  it  near  the  sitter,  the  operator  may  observe  how 
many  revolutions  it  takes  to  make  a  good  picture  g  and 
then  he  may  for  the  future  count,  not  the  number  ot 
seconds,  making  it  more  or  less  in  proportion  as  he 
guesses  the  light  to  be  stronger  or  weaker  than  usual, 
but  simply  count  the  number  of  revolutions  of  the 
instrument.  If  once,  say  with  twenty  revolutions  per 
minute,  he  made  a  good  picture,  he  may  be  pretty  cer- 
tain that,  if  the  light  is  only  half  as  strong  and  requires 
double  the  time  of  sitting,  the  instrument  will  occupy 
twice  as  much  time  to  make  the  twenty  revolutions ; 
and,  when,  inversely  the  light  is  say  one-fourth 
stronger  requiring  one>fourth  less  time  of  sitting,  the 
Instrument  will  go  just  so  much  faster,  and  make 
the  twenty  revolutions  in  exactly  so  much  less  time.— 
Manufacturer  and  Builder, 


€ita  goiw. 


Old  Broad  Street,  Feb^  I4,  1878, 

The  meeting  of  the  proprietors  of  the  Anglo -Am  erica  ti 
Telegraph  Company  appears  to  have  been  free  from 
unpleasantness.  Viscount  Monck,  who  was  in  the 
chair,  made  a  statement,  and  moved  the  reception  and 
adoption  of  the  report.  The  report  was  adopted  and 
received  by  a  unanimous  vote,  and  the  proceedings 
terminated  in  the  usual  manner.  We  have  already 
announced  that  the  dividend  declared  was  i^  per  cent., 
maklng4percent,  for  tbe^eax.  T\^& \A\a^  nRKt.'^  c&. 
the  company  Itom  Jvl-j  \  \o  ■Qw3e»&>«  ■i\,'\M2w&».%v 
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balance  of  ;^i,5t>6  carried  ov«r  rrora  Ibe  lul  Account, 
omoumod  to  iafh^ig,  while  tbe  total  expenditure  of 
tbe  tulf-vear,  including  tnceine  lax  and  the  ordinuy 
rep«ir  «  cabJ«,  was  Ct^.SO'-  B"'  tiitTt  is  «  huge 
item,  not  charged  to  the  half-year's  cxpendilure,  of 
£tl6jy6o  For  a  "epodal  repairintr  expedition."  This 
ttnMnnt  is  debited  to  tbe  roncwal  fund,  a  course  vhich, 
at  any  rale,  inviMM  cnticisni.  Tbe  directors  hnva 
shown  some  courage  in  resolving  to  increase  by 
j^jO/WO  the  sum  laid  by  every  year-  until,  nt 
Ibe  duiinnan  appropriately  obtervcd,  Ihc  rcxerve 
fund  is  more  secure.  But  it  appears  to  ui  that 
though  this  is  a  move  in  the  right  ilircction,  it  is  not 
rnotigh.  A  company  with  a  capital  of  seven  millions 
ought  to  have  a  very  large  reserve  fund;  thii  of  itw 
Anglo  Company  is,  at  present,  altogether  inadequate. 
In  a  single  year  nearly  £ioofiOQ  of  it  bad  bc«n  swept 
away,  and  wliocan  venture  (o  aswrt  lliat  x  correspond. 
lag  asm  may  not  be  needed  any  other  year  f  If  the 
directors  are  wise  they  ml!  next  half.year  propose 
Ihat  ^^250,000  pet  yenr  be  put  n«id<.'  tuwnrds  reserve. 
Let  a  good  dividend  be  paid,  by  all  meaiii,  if  possible, 
but  not  at  the  risk  of  reducing  the  reserve  fund-  When 
will  directors  see  Ihat  no  company  can  be  really  strong 
wfaich  does  not,  happen  what  may,  kevp  up  an  adequate 
reserve?  Perhaps  the  directors  think  that  as  tho 
company  l>as  practically  only  three  cables  the  addition 
to  the  nner^-o  in  sufGciont. 

There  is  one  point  !n  the  speech  of  the  chainnan  of 
the  Anglo.Americnn  Company  which  we  note  wilh 
special  plcaiure,  bcciuse  it  ihows  that  the  Trlegraphic 

2ffuniat  has  not  advocated  the  claims  of  engineers 
I  rain.  Lord  Monck,  referring  to  the  working  ex- 
penses oC  ihe  company,  confessed  that  they  liad'been 
reduced  to  the  loirr^t  ^o\ni  compatible  n-lth  efflciercy, 
and  the  nharchoLilcn  might  have  rather  to  look  to  some 
inCRasc  of  expense  in  connection  with  the  salaries  of 
tlieir  oRicers.  We  have  alwaj's  sought  to  protect — and 
shall  always  seek  to  protect — the  interests  of  the 
public  ntid  Ihe  interv^o  of  tbe  shareholders  as  against 
the  interests  of  company  promoters  and  speculators. 
Uut  we  shall  also  never  cease  to  aturt  that  the 
interests  of  the  public  and  of  the  sJuirehotdcrs 
are   best    maintained  by  the   employment  of   well- 

J  aid  and,  therefore,  probably  able  officers.  The 
irectorsof  tha  Anglo  Cwtipany,  and  the  observation 
applies  to  Other  oompaiiivs,  Hill  do  well  to  increase  the 
salaries  of  their  officials  without  ielAy.  It  is  cerUin 
thai  the  companies  which  are  liberal  ifi  their  treatment 
tOlheiremploy£s,  will  continue  to  command  iheseivices 
of  the  most  capable  men—and  capable  officials  help  to 
make,  as  incipablc  ones  may  help  to  mar,  the  fortunes 
of  a  company. 

Does  not  the  Daily  Ttlfgraph  know  the  difference  be- 
tween the  Submmine  Telegraph  Company  and  the  Cuba 
Telegraph  Company  P  Yet  we  learn  from  our  contem- 
porary that  the  directors  of  the  Submarine  Company 
nave  aeclare^i  a  dividend  of  8  per  cent,  on  tltc  ordinary 
shares,  that  ihey  have  earned  forward  a  sum  of 
iwy  i6s.  6d.,  Inat  they  have  pljiccd  jfa.500  to  tho 
reserve  fund — in  fact,  the  figures  arc  identical  with  the 
fleurea  in  the  report  of  the  Cuba  Company.  If  the  C'ly 
editor  of  the  Daily  Teitgra^  will  refer  to  the  report  of 
tho  Submarine  Company  he  will  learn  that  that  com- 
pnnv  will  pay  a  dividend  of  fj  per  cent,  per  annum,  and 
that  the  receipts  for  the  half-year  show  a  decrease  of 
/a.46scomparcd  with  the  corresponding  period  lastyear. 
The  directors  of  the  Submnrinc  Telegraph  Com. 
panydo  not  seem  to  think  that  Iheyliarc  any  reason 
to  grumble  at  Ibo  decrca.sc  in  their  receipts;  in  fact 
"considering  the  political  state  of  Europe,  and  the 
extraordinary  depression  in  trade,"  ii  appears  to  them 
to  be  "  a  matter  of  eongratvIfttioD"  that  the  company 


has  not  done  worse.  We  cannot  quite  agree  wilb  ifrf 
directors  of  the  Submarine  Company  ;  wv  should  bV^ 
thought  that  very  fact  of  the  cxctlt^nent  in  Etfop' 
would  have  been  the  means  of  increasing  tbe  rev^^ 
of  tbe  comp-iny.  It  has  been  so  in  other  cases, 
dividend  i»,  of  course,  a  good  one.  We  shall  nc 
proceedings  at  the  meeting — which  is  being  held 
golopress— with  interest.  The  cost  of  renewtn 
line  erected  in  1859  between  Cape  Grisnea  and 
in  connection  with  the  Boulogne  Coble,  has  very  pre- 
perly  been  charged  against  Ihe  revenue  of  the  hall-tear. 

Tbe  directors  of  the  Cuba  Subcoarino  Tcl^rapb  Coiii< 
pany  have  declared  a  dividend  of  8  per  cent.,  leaving 
£3m  to  be  carried  forward.  We  laam  from  thu  rvpoft 
that  the  gross  receipts  for  the  haK-year,  including  tha 
the  balance  brought  from  last  account,  amonat  to 
jfi6,466  OS.  9d.,  and  the  expenses  to  £^^^  13s-  ad., 
which  is  nighly  satisfactory.  But  the  directors  of  tbe 
Cuba  Company  hare  made  one  little  mistake:  the 
amount  they  have  placed  to  the  credit  <A  the  reserve 
fund  is  too  small.  It  would  have  been  far  better  policy 
to  have  added  to  the  ^£2,500.  and  been  content  to  pay 
a  smaller  dividcttd.  There  really  scirm^  lo  be  some- 
thing  like  a  maoia  for  neglecting  Reserve  Fund*. 
The  smaller  companies  have  caught  the  mata^ 
from  the  large  ones.  It  is  to  be  noped  that  both 
large  companies  and  small  ones  wilt  soon  son  tjio 
folly  of  a  policy  whidi  Is  incapable  of  justiRcation.  A 
hundred  pounds  seems  a  large  sum  for  a  company  like 
the  "  Cuba  "  to  spend  in  six  months  on  "  law  chargea." 
But  wc  presume  the  charges  were  involved  in  Ihe  pro- 
ceedings instituted  by  the  company  aj^jainsl  the  Spanish 
Government  in  the  matter  of  Ihc  lax  levied  on  (heir 
local  business  in  Madrid.  Wc  cordially  hope  that  the 
dcdsion  will  be  favourable  to  the  company. 

Those  who  predict  tha  t  another  year  will  witness  an  ex- 
ti-Qsion  of  telegraph  business  must  bear  in  mind  that  the 
traffic  returns  of  most  of  the  telegraph  companies  have 
b'Trn  exceplionalW  high  the laiit  twelve  months,  Nodolibt 
if  the  Eastern  Que^lioo  is  not  disposed  of  shortly — 
above  all,  if  there  be  a  development  of  the  war.  the 
returns  will  nut  diminish  in  18781  but  the  moment 
there  is  peace,  telegraphic  messages  will  decrease  in 
numbers  and  in  length.  Of  course  h  may  be  urged 
that  tho  IraRic  receipts  oF  the  Anglo-American  .and 
Direct  Companies  were  below  tho  mark  last  year ;  and 
that,  wc  admit,  was  so.  But  all  things  considered, 
1877  maybe  said  to  have  been  a  prosperous  year  for 
the  principal  lelpgraphic  commnicx.  \ 

It  is  announced  that  the  Telegraph  Construction  and 
Mninten.iiice  Company  will,  subject  to  the  auilil  of  ac- 
fcmiti,  pay  a  dividend  of  15  per  cent.  (^1  i6«.  per 
share)  in  addition  to  the  itii  interim  dividend  of  5  per 
cent,  already  paid,  making  20  per  cent,  for  the  past 
year.  That  this  company— which,  by  tbe  way,  is>a>d 
to  have  executed  contracts  to  the  total  amount  <A  ono 
million  sterling  during  1877—15  admirably  managed, 
mittt,  at  Icn^I,  be  granted. 

The  half-yearly  report  of  the  Metropolitan  District 
Railway  Company  is  cncoaraein^.  In  1873  the  com- 
pany did  not  pay  any  dividend  ;  in  1873  only  half  per 
cent.;  1874  one  and  a  half;  1875  twoami  throe  quarters; 
and  in  18715  three  and  a  half  per  cent.  But  in  1877  the 
company  made  sufficient  progress  lo  enable  the  director* 
to  pay  four  and  three  quarters  per  cent.  It  is  very 
siatisfactory  to  learn  from  tbe  report,  and  also  at^the 
meeting  of  shareholders,  that  the  Mclropolilan  Com. 
pany  have  distinctly  recognised  the  principle  th,Tt  the 
completion  of  the  Inner  Circle  vcheme  should  be  effected 
at  the  joint  cost  of  the  two  companies,  because  it  thus 
becomes  a  rnatlcr  of  more  than  surmise  that  the  Inner 
Circle  will  really  bo  completed  some  day.  We  shall  be 
glad  to  see  the  Circle  commenced. 


I 


*tAacH  I,  1878.] 


THE  TELEGRAPHIC  JOURNAL. 


89 


THE  TELEGRAPHIC  JOURNAL 

Vol.  VI.— No.  laa. 


TELEGRAPHIC  COMMUNICATION  WITH 
THE  CAPE  AND  BERMUDA. 

Ih  view  of  the  critical  state  of  European  politics 
It  the  present  time,  the  possibility  of  our  entering 
upon  a  war,  tod  the  importance  of  maintaining  our 
telegraphic  communications  with  our  Eastern  pos- 
sessions intact,  Mr.  Donald  Currie,  the  extensive 
shipowner,  has  again  drawn  public  attention  to  the 
question  of  connecting  the  Cape  Colonies  and  also 
Bermuda  by  cable  to  England.  Mr.  Currie  states 
his  views  in  a  letter  to  the  Times  of  February  lath. 
Being  of  dpinion  that  the  Indo-European  lines, 
running  as  they  do  through  Russia,  Turkey,  and 
Persia,  and  also  the  Mediterranean  cables,  could  be 
without  difficulty  interrupted  by  a  hostile  power, 
he  advocates  the  ad%'antages  of  an  alternate  route 
to  India  vid  the  Cape.  Such  a  route  would  be  of 
great  value  in  an  Eastern  or  a  Caffir  war,  and  pro- 
vided we  could  telegraph  to  the  Gold  Coast,  St. 
Helena,  and  Simon's  Bay,  it  would  be  of  great 
service  in  controlling  fleets.  The  subject  was 
brought  by  Mr.  Currie  before  Lord  Camar^'on  in 
1875,  and  has  recently  been  brought  before  Sir 
Michael  £.  Hicks-Beach,  Lord  Carnarvon's  suc- 
cessor in  office. 

There  is  little  doubt  but  that  the  Cape  Colonics 
would  willingly  assist  the  Government  in  defraying 
the  expenses  of  a  West  Coast  of  Africa  cable  from 
England  to  the  Cape ;  but  even  then  the  cost  would 
be  likely  to  deter  our  Government  from  undertaking 
the  work.  Mr.  Currie  therefore  proposes  to  connect 
the  island  of  Sl  Vincent,  in  the  Cape  de  Verds, 
with  Goree,  a  West  Coast  settlement,  at  which  the 
mail  steamers  bound  for  the  Cape  could  call  instead 
of  at  Madeira,  and  by  this  plan  the  Cape  would  be 
brought  within  eleven  or  twelve  days  of  England. 
An  extension  of  telegraphic  communication  to  the 
whole  of  the  British  West  African  settlements 
would,  he  thinks,  be  of  immense  value  to  the  nation, 
both  navally  and  commercially,  and  he  regards  an 
African  East  Coast  line  between  the  Cape,  Mau- 
ritius, and  Aden,  as  an  imperial  necessity.  Mr. 
Currie  also  draws  attention  to  the  fact  that  we  have 
no  cable  communication  with  Bermuda,  the  winter 
headquarters  of  our  North  American  and  West 
Indian  squadrons,  and  the  only  place  at  which  we 
have  a  floating  dock.  At  present  our  only  means 
of  corresponding  with  Bermuda  is  by  the  fortnightly 
iteuner  from  New  York,  or  the  monthly  one  from 
Halifax.  Cables  from  England  to  Bermuda,  and 
from  Bermtida  to  Jamaica,  in  conjunction  with  the 


African  coast  cables  proposed,  would  bind  all  our 
naval  stations  together. 

Although  this  system  proposed  by  Mr,  Currie  is 
highly  desirable,  yet  when  we  consider  the  enormous 
outlay  it  would  involve,  and  the  uncertainty  of  the 
return,  we  cannot  but  agree  with  Sir  James 
Anderson,  that  it  would  not  be  advisable  to  scatter 
submarine  cables  in  any  such  "broadcast  manner." 
Nevertheless  there  is  a  good  deal  to  be  said  in 
favour  of  certain  parts  of  the  scheme.  A  cable 
from  England  to  Bermuda  for  instance,  supple- 
mented by  another  from  Bermuda  to  New  York 
rather  than  to  Jamaica,  is  no  new  project.  The 
present  Brazilian  cables  were  originally  intended 
for  this  line,  and  it  would  not  only  be  of  imperial 
scr%'ice,  but  in  all  probability  a  commercial  success. 

Sir  James  Anderson  estimates  that  to  connect  St. 
Vincent  with  the  Cape,  viJ  the  West  Coast  settle- 
ments, would  take  6,000  miles  of  cable,  and  to  con- 
nect St.  Vincent  with  the  Cape,  v/4  Ascension  and 
St.  Helena,  would  take  4,500  miles.  The  latter 
cable  would  be  laid  in  water  from  2,000  to  3,000 
fathoms,  and  in  the  course  of  the  south-cast  trades. 
It  would,  therefore,  be  difficult  to  maintain,  and  Sir 
James  is  of  opinion  that  no  tariff  could  be  established 
which  would  develop  a  traffic  to  make  it  remunera- 
tive. Although  we  admit  the  St.  Helena  route  is 
open  to  these  grave  objections,  we  think  the  Coast 
route  is  much  less  so.  By  keeping  closer  to  the 
Coast,  so  as  to  connect  up  the  West  Coast  settle- 
ments, there  is  more  likelihood  of  developing  com- 
merce and  obtaining  traffic,  while  the  water  is 
shallower  and  the  region  of  constant  trades  is 
exchanged  for  that  of  variable  monsoons.  Of  the 
two  western  routes  we  would,  therefore,  give  the 
preference  to  that  along  the  coast,  although  it  might 
be  fifteen  hundred  miles  longer.  There  may  not  be  at 
present  sufficient  commerce  to  justify  the  expense 
of  laying  so  long  a  cable,  but  the  recent  discoveries 
of  Stanley  arc  certain  to  give  an  impetus  to  West 
African  trade,  and  it  will  not  be  many  years  before 
such  an  undertaking  will  be  warranted. 

The  need  of  a  cable,  connecting  the  Cape  . 
colonics  to  Aden,  viJ  the  East  African  coast  settle- 
ments, Dclgoa  Bay,  Mauritius,  and  Zanzibar,  finds 
more  favour  in  the  sight  of  Sir  James  Anderson. 
Owing  to  the  growing  commercial  activity  of  these 
places,  the  connection  of  Aden  to  the  whole  world 
by  the  Red  Sea  and  Indian  Ocean  Cables,  and  the 
fact  that  a  tariff  "unimportant  as  compared  with 
any  that  could  be  arranged  by  the  proposed  Atlantic 
route"  could  be  established,  he  is  of  opinion  that  the 
east  coast  route  offers  by  far  the  greatest  advantages. 
As  a  purely  commercial  speculation  it  undoubtedly 
does,  but  if  we  understand  l&x,  Oxva  \\^^\!s^  'iXS* 
quite  u  much  as  an  Vm^rw^  Ciftft  'iwS.  V*  ^x«a»* 
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the  question.  His  wish  is  to  have  the  advantage  of 
an  alternate  route  in  case  the  Mediterranean  cables 
should  be  interfered  with.  Sir  James  thinks  that 
the  "unquestionable  advantage  of  alternate  routes" 
should  be  sought  in  some  other  direction  than  the 
West  Coast  of  Africa,  and  contends  that  they  can 
be  multiplied  along  the  "course  which  commerce 
has  already  selected,"  viz.,  the  Mediterranean  and 
the  Red  Sea.  We  do  not  quite  see  how  an 
additional  line  along  the  old  course  can  properly  be 
called  an  alternate  route;  nor  how  it  can  well  be 
considered  as  a  security  if  that  route  is  open  to 
attack.  It  appears  to  us  that  an  alternate  route  is 
properly  one  in  a  different  part  of  the  world  which 
may  be  safe,  although  the  other  is  menaced  or 
interrupted.  However,  in  the  words  of  Sir  James, 
"  this  subject,  in  part,  has  already  been  submitted  to 
our  Government,  and  there  we  will  leave  it." 


SIEMENS'  APPARATUS    FOR    RECORDING 
ELECTRIC  TELEGRAPH  SIGNALS. 


The  object  of  this  invention  is  to  enable  signals  to 
be  recorded  by  verj'  weak  currents,  as  in  Sir  W. 


ircuit,  and  this  line  is  made  to  deviate  to  the  one 
side  or  the  other,  according  as  a  positive  en*  a 
negative  current  is  passed  through  the  instrument. 
The  means  by  which  this  is  effected  is  as  follows — 

The  paper  strip  has  its  surface  on  which  the  style 
acts  blackened  with  finely  divided  carbonaceous 
matter,  such  as  that  deposited  from  smok^  so  that 
as  it  is  passed  under  the  style  the  point  of  the  latter, 
by  removing  the  carbon  along  its  line  of  contact, 
produces  a  white  line  (or  of  the  same  colour  as  the 
paper)  on  the  blackened  paper.  For  the  purpose  of 
blacking  the  paper  it  is  passed  overs  smoking  flame, 
and  to  prevent  it  from  being  ignited  or  charred,  it 
is,  during  its  passage  over  the  flame,  kept  in  close 
contact  with  a  cylinder  of  metal  or  other  good  con- 
ductor of  heat. 

In  order  to  fix  the  carbon  coating  on  the  paper 
strip  after  the  line  or  signal  has  been  traced  thereoo, 
so  as  to  render  the  record  permanent,  the  paper 
strip  is  treated  with  alcohol,  ether,  or  other  liquid, 
in  which  some  resinous  or  glutinous  substance  is 
dissolved,  it  being  for  this  purpose  passed  under  a 
C3*linder  which  dips  into  a  bath  of  the  liquid  ;  and 
in  order  to  accelerate  the  drj'ing  of  the  paper  strip 
after  it  has  been  so  treated,  it  may  be  passed  over  a 
wire  gauze  or  other  surface  heated  by  a  flame. 

The  movements  of  the  style  may  be  produced  in 
any  known  manner.  It  may,  mr  example,  be 
attached  to  the  tongue  of  a  relay,  or  to  a  coil  sus- 


Thomson's  Siphon  Recorder.  Like  the  instrument 
just  mentioned,  the  apparatus  of  Messrs.  Siemens 
traces  a  continuous  straight  line  on  a  paper  strip  so 
long  as  there  is  no  current  passing  through  the 


pended  in  a  magnetic  field,  as  in  Sir  W.  Thomson's 
mstrument. 

Messrs.  Siemens  also  work  the  style  by  a  coil  m 
a  circular  magnetic  field,  which  coil,  for  the  sake  of 
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lightness,  is  made  of  aluminium.  It  is  suspended 
by  »  Spiral  spring,  and  in  order  to  bring  the  coil 
rapidly  bacit  to  the  position  of  rest,  and  to  prevent 
iU  lateral  oscillations,  elastic  strings  arc  stretched 
tioiizoaully  through  the  point  at  which  the  coil  is 
Ktached  to  the  spring,  these  strings  serving  as  con- 
doctors  for  the  coil. 

Fig.  I  represents  a  general,  and  fig.  2  an  outline 

new  of  the  instrument,    a  is  the  reel  whence  the 

continuous  paper  strip  B  is  drawn  by  the  ordinary 

clocbworlc  c    The  paper  B  in  its  course  from  the 

reel  A-fiist  passes  over  the  smoking  flame  of  a  lamp 

D,  above  which  is  mounted  the  metal  roller  e,  to 

prevent  the  over  heating  and  scorching  of  the 

paper.     The  paper  then    is    led    over   a  roller  f, 

between  it  and  tne  tracing  style  G,  which  is  attached 

to   the   bobbin   H,   of  aluminium   wire,  suspended 

around  the  pole   of  the    magnet    n   by  a   helical 

spring  I. 

In  order  to  centre  and  steady  the  bobbin,  two 
cross  wires,  only  one  of  which,  k,  can  be  seen  in  the 
drawing,  stretched  by  adjusting  screws,  arc  attached 
to  it,  and  these  wires  8cr\-e  as  conductors.  When 
electric  impulses  are  transmitted  through  these  and 
the  coil  of  the  bobbin,  the  latter  is  caused  to  move 
upwards  or  downwards  in  the  magnetic  field,  and 
the  traceing  point  a  attached  to  it  marks  on  the 
blackened  paper  b  a  wave  line.  From  the  roller  E 
the  paper  is  led  under  another  roller  through  a 
.vessel  L  (fig.  2)  containing  fixing  liquid,  which 
vessel  is  kept  charged  by  a  fountain  glass  m.  The 
paper  having  been  thus  moistened  is  dried  by  being 
passed  over  the  flame  p  of  a  lamp  between  which 
and  the  paper  there  is  a  screen/  of  wire  gauze. 


ON    STRATIFIED    DISCHARGES    FROM    A 
CONDENSER  OF  LARGE  CAPACITY. 

By   WILLIAM   SPOTTLSWOODE.  M.A  .    LL.D.,  Tre>».  and 
V..P.  of  the  Royal  Society. 

The  principal  object  of  the  following  communica- 
tion is  to  describe  an  instrumental  arrangement 
which  has  proved  very  convenient  for  the  produc- 
tion of  steady  striae.  The  first  attempt  which  was 
made  nearly  two  years  ago  (February,  1876),  con- 
sisted in  charging  a  Leyden  batterj'  of  nine  large 
jars  by  means  of  an  induction  coil,  and  discharging 
it  gradually  through  a  vacuum,  tube.  This  was 
efTectcd  by  connecting  one  terminal  of  the  tube  with 
the  outside  of  the  battery,  and  presenting  the  other 
terminal,  made  pointed,  to  a  knob  connected  with 
the  inside,  at  suitable  instances.  The  following 
effects  were  then  observed  :  • 

(i.)  When  the  interval  between  the  terminal 
and  the  knob  was  considerably  greater  than  striking 
distance,  the  appearance  in  the  tube  was  cloudy  and 
apparently  unstratified,  or  showed  only  faint  indi- 
cations of  stratification.  It  was,  in  fact,  very 
similar  to  that  produced  by  attaching  one  terminal 
of  the  tube  to  one  of  an  induction  coil,  and  carrying 
the  other  to  the  earth. 

(2.)  When  the  interA'al  was  within  striking  dis- 
tance, the  usual  jar-discharge  without  stratification 
or  dark  space  took  place. 

(3.)  When  the  interval  was  slightly  greater  than 
striking  distance,  but  not  so  great  as  in  the  first 
case,  a  bright  stratified  discharge  was  observed. 
1*he  proper  motion  due  to  a  decline  in  tension  was 


shown  by  a  revolving  mirror,  and  by  a  careful 
but  rapid  alteration  in  tne  distance  during  discharge, 
the  motion  could  be  arrested  or  even  reversed. 
The  duration  of  the  whole,  although  long  compared 
with  a  single  flash  from  an  ordinary  coil,  did  not 
exceed  half  a  second. 

This  experiment  gave  reason  to  hope  that  if  a 
condenser  of  sufficient  capacity  were  constructed, 
the  discharge  might  be  prolonged,  and  even  varied, 
so  as  to  allow  an  actual  study  of  its  \-arious  phases 
to  be  made. 

The  next  attempt  was  made  during  last  summer 
with  some  condensing  plates,  constructed  for  cable 
purposes,  and  kindly  lent  by  Messrs.  Latimer  Clark, 
Muirhcad,  and  Co.  The  results  were  in  evcrj-  way 
calculated  to  encourage  further  steps. 

At  the  suggestion  of  Mr,  Dc  ta  Rue,  and  with  the 
assistance  of  his  batterj-  for  the  purpose  of  testing 
the  instrument,  the  same  firm  constructed  for  the 
experiments  condensers  of  which  the  following  are 
the  particulars.  Each  condenser  is  contained  in  a 
bov,  and  has  a  capacity  of  13*8  microfarads,  sub- 
divided into  ten  sections,  each  section  containing 
forty  sheets  of  tinfoil,  18  in.  by  13  in.,  insulated  from 
each  other  by  eight  sheets  of  paraffined  tissue  paper. 
The  superficial  area  of  foil  in  each  box  is  1,300 
square  feet,  and  that  of  paraffined  paper  14,166  square 
feet.  It  was  found  that  these  condensers  could 
easily  be  charged  with  a  4-incli  induction  coil, 
worked  by  two  Grove's,  or  even  bi-chromate,  cells. 
A  much  smaller  coil  would  certainly  suffice  if  the 
coil  were  made  with  a  thick  secondary-,  since  ^  to 
j  inch  sparks  are  all  that  are  required.  In  order  to 
charge  the  condenser,  one  terminal  of  the  coil  was 
carried  to  outside  of  the  condenser,  and  the  other  to 
the  other  with  an  inter^-ening  air  spark.  The  object 
of  the  air  spark  was  twofold  :  first  to  ensure  that  the 
tension  of  the  electricity  was  sufficient  to  give  the 
required  charge  to  the  condenser ;  and,  secondly,  to 
prevent  the  latter  from  discharging  itself  back 
through  the  secondary  of  the  coil.  After  some 
trials,  it  was  found  that  the  air  spark  might  with 
great  advantage  in  steadiness  of  action  be  replaced 
by  a  vacuum-tube  which  offered  sufficient  resistance : 
such,  for  instance,  may  generally  be  found  among 
those  prepared  for  spectrum  analysts,  although  these 
differ  very  widely  in  resistance.  Lastly,  the  con- 
denser was  furnished  with  a  safety  discharger,  con- 
sisting of  a  brass  sphere  and  a  point  adjustible  in 
distance  from  one  another,  so  that  the  condenser 
might  discharge  itself  at  a  suitable  tension  ;  r>.,  be- 
fore the  tension  rose  high  enough  to  break  down 
the  insulation  of  the  plates. 

I'hc  discharge  through  the  vacuum  tubes  on 
which  experiments  were  twing  made  was  effected 
either  by  leading  the  two  sides  of  the  condenser 
directly  to  the  terminals  of  the  tube  ;  or  more  often 
by  leading  one  direct,  and  the  other  through  the 
inter^'ention  of  a  resistance  coil,  such  as  was  de- 
scribed in  the  Proceedings  of  the  Royal  Society  for 
1875,  pp.  461-2.  By  altering  the  length  of  the 
resisting  column  as  the  tension  in  the  condenser 
declined,  the  charge  could  be  delivered  through  the 
tube  at  any  required  rate. 

By  this  arrangement  a  steady  stratified  discharge 
can  be  maintained  for  one,  two,  or  more  minutes, 
according  to  the  nature  and  pressure  of  the  gas 
contained  in  the  tube.  In  one  case  a  nitrogen  tube 
of  30  inches  in  length  mwV  a  \ut\v«4  vfttowotivCT^-*. 
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special  fixed  phase  was  maintained  for  upwards  of 
five  minutes  with  one  of  the  boxes  above  men- 
tioned. 

Speaking  tn  general  terms,  the  same  connection 
between  resistance  in  the  circuit  and  the  flow  of  the 
striae  as  had  previously  been  noticed  with  the  in- 
duction coil  and  rapid  contact-breaker  (Proceedings 
of  the  Royal  Society  for  1875,  pp.  458-9),  was 
obser\-ed  with  this  method;  but  the  phenomena 
were  exhibited  with  greater  distinctness,  and  could 
be  examined  more  at  leisure. 

In  particular,  with  the  nitrogen  tube  above  men- 
tioned, and  other  similar  tubes,  the  direction  of  the 
flow  reversed  itself  as  the  charge  in  the  condenser 
became  more  exhausted.  This  was  apparently  due 
rather  to  a  diminution  in  strength  of  current,  or 

auantity  of  electricity  passing  through  the  tube, 
lan  to  fall  in  tension,  masmuch  as  any  particular 
phase  could  be  maintained  by  gradually  diminish- 
mg  the  resistance  in  the  circuit  as  the  tension 
declined.  The  penultimate  phase  was  a  fom'ard 
flow  from  the  positive  terminal  the  ultimate  a  fixed 
condition  of  stria:.  When  suflicient  resistance  was 
interposed  in  the  circuit,  these  stria;  showed  a  faint 
indication  of  fissure  into  pairs  of  laminas,  and  even 
actually  broke  into  pairs  by  forward  jerks.  Very 
shortly  after  this  the  column  became  blurred,  and 
the  discharge  then  finally  ceased.  It  should  be 
further  mentioned  that  by  a  suitable  increase  or 
diminution  of  resistance  in  the  circuit  the  flow 
could  be  reversed  ae;ain  and  again  at  pleasure. 

It  has  frequently  been  noticed  that  in  some  tubes 
the  column  of  striBe  shows  a  tendency  to  mobility, 
while  in  others  it  is  comparatively  fixed ;  in  one 
case  it  appears  to  be  in  a  position  of  unstable,  in 
the  other  in  a  condition  of  stable  equilibrium. 
The  former  may  generally  be  exemplified  in  hydro- 
gen and  nitrogen  vacua,  the  latttcr  in  carbonic  acid, 
hydrochloric  acid,  and  other  vacua.  Experiments 
recently  made  with  another,  in  some  respects  yet 
more  powerful  method,  tend  to  bring  out  the  con- 
nexion between  these  two  classes,  an  account  of 
which  is  reserved  for  a  future  occasion. 

Pursuing  this  subject  further,  the  same  experi- 
ments were  repeated  with  an  i8-inch,  instead  of  a 
4-inch  coil,  using  as  a  batterj-  either  six  large 
bichromate  of  potash  cells,  or,  with  still  better 
effect,  a  large  Gramme's  machine,  worked  by  steam. 
The  results  were  in  every  way  satisfactor)'.  Tubes 
in  which  with  the  4-inch  coil  the  striae  were  at  best 
only  imperfectly  developed,  or  in  which  it  was  im- 
possible to  maintain  the  discharge  for  any  finite 
time,  were  illuminated  successfully  in  both  respects  ; 
and  in  many  cases  the  supply  of  electricity  from  the 
coil  to  the  condenser  could  be  so  regulated  as  to 
maintain  special  phases  for  an  indefinite  time.  The 
change  of  tint  from  pale  salmon  colour  to  violet 
gray  in  (impure  ?)  carbonic  acid  vacua,  due  to  in- 
creased tension,  as  observed  by  Mr.  De  la  Rue,  with 
his  great  battery,  were  here  displayed  with  great 
brilliancy. 

The  advantage  of  the  18-inch  over  the  4-inch  coil 
consisted  not  so  much  in  the  tension  as  in  the 
quantity  of  electricity  given  ofi"  to  the  condenser  at 
each  secondary  discharge;  and  it  seems  probable 
that  a  coil  specially  constructed  with  very  thick 
primary  and  secondary,  and  capable  of  giving  sparks 
from  i  to  i  inch  in  length,  would  be  the  most 
suitable  instrument  for  the  purpose.    It  would,  of 


course,  be  necessary  that  thecondenser  should  have 
sufficient  capacity  to  act  as  a  fly-wheel  during  Uie 
intermittance  of  the  supply  from  the  coil. — Pn- 
ceedings  of  the  Royal  Society. 


HASLER'S  ELECTRIC  WATER-LEVEL 
INDICATOR. 

Ths  electric  water-level  indicator,  which  had  been 
fixed  in  1869  to  connect  a  reservoir  on  the  KOniz- 
berg,  with  the  gas  and  waterworks  of  the  town  of 
Berne,  but  which  is  no  longer  in  use  in  consequence 
of  the  removal  of  these  works,  has  worked  well  for 
seven  years.  However,  its  maintenance  presented 
great  difficulties  in  consequence  of  the  extreme 
length  of  the  double  conduit  (about  a  league),  and 
from  the  nature  of  the  mechanism  establishing  elec- 
tric contacts.  Of  the  100  branches  of  the  conduit, 
many  were  already  in  a  bad  state  in  the  second 
year,  and  their  failure  caused  derangements  in  the 
working  of  the  apparatus,  and  the  indicator  gave 
false  indications  if  the  water-level  changed  during  a 
repair.  Also  with  the  contact  system  employed, 
the  current  (furnished  by  30  Meidinger  cells)  was 
liable  to  remain  closed  for  several  hours,  and  even 
days,  when  the  water-level  did  not  vary,  and  in 
consequence  the  battery  would  be  hard  worked. 
A  batter)-  which  was  employed  at  Berne  to  work  70 
electric  clocks,  and  the  circuit  of  which  remained 
closed  for  about  10  seconds  every  minute,  had  to  be 
renewed  every  eight  days,  whilstasimilar  battery,  em- 
ployed in  a  hotel  to  work  electric  bells,  did  not  re- 
quire refreshingoftener  than  once  in  oneortwoyears. 

In  order  to  avoid  this  continued  contact  incon- 
venience, M,  Hasler  has  adopted  for  the  new 
water  service  of  Berne  and  of  Lausanne  (which 
takes  its  water  from  Lake  Bret,  distant  about  four 
leagues),  a  system  in  which  contact  is  only  made 
for  about  one  second  each  time  the  water-level  rises 
or  falls  by  a  certain  fixed  quantity  ;  this  system  is 
shown  by  Fig.  t.  On  the  axis  a,  behind  the  back 
part  of  the  apparatus,  is  fixed  the  wheel  K,  to  this  is 
suspended  the  copper  float  F  ;  the  wheel  has  a  cir- 
cumference of  Om.30,  so  that  when  the  float  sinks 
Om.30,  the  axis  a  describes  one  revolution ;  when 
the  float  rises  the  axis  turns  the  opposite  way  by 
means  of  the  counterpoise  G,  which  is  suspended  to 
a  second  wheel  rather  smaller  than  the  first,  but 
fixed  on  the  same  axis.  In  ftxint  of  the  first  wheel 
there  is  a  disc  s,  with  10  small  pins,  which  act, 
when  the  axis  is  rotated,  like  the  buttons  or  stops 
of  the  bell  of  a  clock ;  but,  whilst  in  a  clock  the 
wheel  which  carries  the  stops  acts  constantly  in  the 
same  direction  in  order  to  lift  the  arm  to  which  the 
hammer  is  attached,  in  the  present  instance  there 
arc  two  arms,  h  and  H',  which  are  severally  acted 
upon  according  as  the  disc  s  turns  in  one  direction 
or  the  other. 

Upon  an  axis  a  moves  a  lever  h'  with  two  arms,  of 
which  the  left  arm  can  be  raised  or  depressed  by 
the  pins  during  the  rotation  of  the  disc.  The  right 
arm  of  the  lever  presses  against  a  second  lever  k', 
under  the  influence  of  the  spring/.  The  lever 
h',  which  also  moves  upon  the  axis  a,  normally  rests 
on  the  adjusting  screw  l'.  A  hollow  brass  cylinder, 
m',  is  suspended  at  the  extremity  of  the  lever  A';  Q'is 
an  iron  reservoir  filled  with  mercury,  and  fiinushed 
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with  tiro  tubes  communicatiag  with  one  aaotber,  in 
dw  htf^  of  which  moves  the  cylinder  m*,  whilst  the 
small  one,  formed  of  a  straight  glass  tube,  receives 
*n  iDsulated  point  C,  which  serves  to  establish 
coDUct,  and  which  is  abovetbe  level  of  the  mercury. 
When  the  level  of  the  water  falls  so  that  the  float 
<lescends  a  distance  of  m.003  the  disc  s  turns,  the 
left  arm  of  the  lever  H'  is  pressed  by  one  of  the  pins, 
the  lercr  *  is  lifted  at  the  same  time  with  the  cylin- 
der M*,  until  the  pin  (3)  escapes  from  the  lever  h', 
and  then  the  system  of  levers  returns  to  its  normal 
poadOD.  When  the  cylinder  m*  falls,  the  air  is  com- 
pretied  in  the  Urge  tube,  the  mercury  rises  in  the 
glass  tube,  contact  is  established  for  a  moment,  after 
which  Uie  mercury  falls.  If  the  float  descends 
another  10.003,  a  second  contact  is  made,  and  so  on. 


each  time,  moves  rather  more  than  the  opposite 
arm,  which  is  pressed  down  at  the  same  time  1^ 
one  of  the  pins.  The  two  crossed  arms  1,  f,  are  &xed 
to  thelevers  *,A'/  the  end  of  thearm  i*  is  connected 
with  the  lever  h'  by  a  cord,  and  the  end  of  thearm  i 
in  a  similar  way,  is  connected  to  the  lever  H..  When 
a  pin  (3)  depresses  the  arm  of  the  lever  tf,  the  lever 
II  is  lined  at  the  same  time  by  another  pin  (9) ; 
before  the  first  pin  (i)  descends,  the  arm  of  the 
lever  f  begins  to  act,  and  lifts  the  lever  h  above  the 

f>in  (9)  to  a  height  such  that  when  (3)  descends  the 
ever  R  can  fall  back  in  its  position  of  rest  in  front  of 
thepin  (9J. 

The  indicator  which  shows  the  level  is  the  same 
as  that  of  the  electric  level  of  Siemens  and  Halske  ; 
on  the  axis  a,  al  of  the  needle  z  (Fig.  3)  two  crown 


When  the  disc  s  turns  the  other  way,  that  is 
*hen  the  float  rises,  the  left  branch  of  the  lever  h' 
« lifted  each  time  until  it  falls  back  to  its  normal 
position ;  but  the  lever  h'  remains  unmoved.  At  the 


tame  time,  when  the  float  rises  in-ooj,  the  lever  h 
and  h  are  lifted,  and  contact  is  established  in  c  by 
means  of  the  cylinder  m. 

When  the  level  of  the  water  rises  or  fells  within 
the  limit  of  in.003,  the  cylinders  M,  m'  move  so  very 
gently  that  the  air  cannot  become  compressed,  and 
consequently  contact  cannot  be  established  either  at 
c'orc. 

In  order  to  make  the  action  of  the  apparatus  cer- 
tain, it  is  necessary,  when  the  right  lever  falls  back, 
that  the  left  one  should  be  brought  again  exactly  at 
the  same  moment  to  its  normal  position.  To  ob- 
tain this,  requirement  the  arm  of  the  levei-,  lifted  up 


wheels,  x,  x',  are  attached  to  two  ratchet  wheels, 
k,  k',  whose  teeth  are  turned  in  opposite  directions  ; 
these  two  former  wheels  gear  with  a  wheel  R  run- 
ning loose  on  an  axis  T,  which  traverses  d,  a* ;  so 
that  one  of  the  efectro-magnets  through  which  one 
current  passes  turns  the  wheel  by  means  of  an 
anchor  escapement  in  one  direction,  whilst  the 
propelment  of  the  other  magnet  turns  its  wheel  in 
the  opposite  direction,  and  the  wheel  R  can  thus  be 
made  to  turn  the  axis  a,  ti  and  the  needle  z  to  the 
right  or  left. — MttUe  de  ^Industrie  Beige. 


ON  THE  INTERPRETATION  OF  SOME 
EXPERIMENTS  (OF  FARADAY'S)  RELA- 
TING TO  THE  INDUCTIVE  EFFECT 
PRODUCED  BY  THE  ROTATION  OF  A 
MAGNET  ON  ITS  AXIS  « 

By  S.  TOLVER  PRESTON. 

I.  A  CURIOUS  and  interesting  question  is  raised  by 
some  experiments  of  Faraday,  described  in  the 
"Philosophical  Transactions"  in  regard  to  the  in- 
ductive effect  attendant  on  the  rotation  of  a  magnet 

•  From  the  Pf^lmr  Sdtnct  Rrvievi  tm  jtaiiMzj,  by  penniuiMi 
of  the  Author. 
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that  experimental  results  rendered  it  necessary  to 
'  draw  a  distinction  between  the  motion  of  rotation 
snd  the  motion  of  translation  of  a  magnet,  in  regard 
to  the  behaviour  of  a  system  of  force  about  it ;  lor 
he  says  (Phil.  Trans.  185a,  p.  31.),  "  When  Unes  of 
force  are  spoken  of  as  crossing  a  conducting  circuit, 
it  must  be  considered  as  cflectcd  by  the  translation 
of  a  magnet.  No  mere  rotation  of  a  bar  magnet 
on  its  axis  produces  any  inductive  effect  on  circuits 
exterior  to  it.  The  system  of  power  about  the 
magnet  must  not  be  considered  as  revolving  with  the 
magnet,  any  more  than  the  rays  of  light  which 
emanate  from  the  sun  arc  supposed  to  revolve  with 
the  sun.  The  magnet  may  even,  in  certain  cases, 
be  considered  as  revolving  among  its  own  forces  and 
producing  a  full  electric  eflect  sensible  at  the  galvan- 
ometer." 

At  the  first  bight  it  will  appear  theoretically  a 
strange  conclusion  (and  Faraday,  himself  designates 
it  afterwards  as  "singular")  that    the  above  dis- 
tinction between  a  motion  of  rotation  and  a  motion 
of  translation  should  hold.    For  even  if  we  take  the 
above  illustrative  case  of  the  sun  it  must  appear 
evident  (as   regards  the   light  emitted   from    any 
luminous  portion  of  the  sun)  that  any  effect  that 
was  produced  by  the  translation  of  that  luminous 
portion  through  space  would  equally  be  produced 
by  the  rotation  of  that  same  portion  about  the  axis 
of  the  sun,  for  rotation  is  simply  translation  in  a 
circle.     So  by  the  rotation  of  a  magnet  on  its  axis, 
its  constituent  parts   arc   translated  in  circles.     It 
would  therefore  seem    necessarily  to  follow  theo- 
retically that  any  law  that  applied  to  the  translation 
of  a  magnet  would  equally  apply  to  its  rotation. 
It  is  an  observed  fact  that  by  the  translation  of  a 
magnet,  the  inductive  effect  produced  on  external 
conductors   is   precisely   the  same  as  if  tliesc  con- 
ductors were  themselves  translated  with  the  same 
relative  velocity  past  the  stationar)-  magnet,  or  the 
effect  simply  depends  on  relative  motion.     It  would 
therefore    seem    a    necessary    influence    that    the 
effect  by  the  rotation  of  a  magnet  also  depended 
on   relative  motion,   or   that   the    inductive    effect 
on   any  external    conductor    would  be   the    same 
whether    the     conductor    were    moved    past    the 
pcripherj-  of  the   magnet,  or  the-  peripher)-  of  the 
magnet  were  (conversely)    moved   with  the  same 
relative  velocity  past  the  conductor  {by  the  rotation 
of  the  magnet  on  its  axis). 

Faraday,  however,  appears  to  liaN'c  considered 
that  experimental  results  opposed  this  inference, 
for  he  concluded  (as  stated  in  the  above  quotation) 
that  while  the  rotation  of  the  conductor  about  the 
magnet  produced  an  inductive  effect  on  the  con- 
ductor, the  same  relative  motion  of  the  m.ngnet  to 
the  conductor  (when  the  magnet  rotates  on  its 
axis)  produced  no  inductive  effect  on  the  conductor, 
The  experiment  on  which  this  conclusion  was 
grounded  was  as  follows  (Phil.  Trans,,  1833, 
p.  183)  :— 

A  circular  disc  of  copper  rf  was  rotated  on  its  axis 
a  above  the  pole  of  a  cylindrical  bar  magnet  m.  A 
wire  w,  in  whose  circuit  a  galvanometer  g  was 
placed,  had  one  end  maintained  in  sliding  contact 
with  the  edge  of  the  disc,  and  the  other  with  the 
centre  of  the  disc.  It  was  found  that  the  current 
given  off  by  the  rotation  of  the  disc,  and  passing 
through  the  wire  w,  was  precisely  the  same  whether 
the  magnet  in  addition  was  rotated  on  its  axis  in 


either  direction,  or  remained  statlonaiy.  Hence  it 
\m  concluded  that  the  rotation  of  the  magnet  on 
its  axis  produced  no  inductive  effect  on  the  disc,  or 
(generally)  that  a  rotating  magnet  could  produce 
no  "  inductive  effect  on  conductors  exterior  to  iW 
Faraday  adds,  after  a  second  perfectly  similar 
experiment  to  the  above,  with  a  c>'lindrical  copper 
cap  instead  of  a  disc  (p.  184)  :  "Thus  a  singular 
independence  of  the  magnetism  and  the  bar  in  which 
it  resides  is  rendered  evident."  In  other  words,  it 
was  inferred  that  the  system  of  force  about  the 
magnet  could  not  be  regarded  as  partaking  of  the 
motion  of  the  magnet  and  crossing  external  con- 
ductors, when  the  magnet  rotated  on  its  a.<ds.  It 
will  be  observed  that  this  necessarily  involves  the 
conclusion  that,  although  the  system  of  force 
emanating  from  the  peripheiy  of  a  magnet  admittedly 
shares  the  motion  (so  as  to  cross  external  conduc- 
tors) when  the  peripherj-  is  moved  in  the  act  of 
//•(r«j/(i//o«  of  the  magnet,  yet  thaf  it  does  not  do  so 
when  the  peripherj'  is  moved  in  the  act  of  rotation 
of  the  magnet  on  its  axis.  It  is  difficult  to  see  how 
this  conclusion  could  be  theoretically  consistent, 
for  what  distinction  can  be  logically  drawn  between 


a  motion  of  rotation  and  one  of  translation  in  this 
case,  as  by  the  rotation  of   a  magnet  on  its  axis 
its  peripherj'  is  translated  in  a  cur\-e,  and  evidently 
a  different  law  could  not  apply  to  the  behaviour  of 
a  system  of  force  according  as   to  whether   it   is 
translated  in  a  cun-ed  or  a  straight  line.   We  should 
have  considerable  diffidence  in  criticising  anything 
put  forward  by  so  eminent  an  authority,  but  scien- 
tific truth   is   admittedly  paramount,  and   no   one 
would   claim    immunitv   from  an   .oversight.     Wo 
think  it  may  be  dislinctlv  shown  that  the  above  is 
an  oversight  resting  on  tlic  rather  curious  accident 
that  the   particular  experiment   tried   admits  of  a 
double  interpretation.     Thus,  if  we  make  no  distinc- 
tion between  the  behaviour  of  the  system  of  force, 
whether  the  magnet   is  translated   or  rotated,  or 
asssume  that  the  system  of  force  is  invariably  at 
rest  relatix-ely  to  the  magnet,  then  bv  the  rotation  of 
the  magnet  on  its  axis  the  system  of  foree  accom- 
panying the  magnet  will  cross  both  the  wire  v  and 
the  disc  d,  thereby  tending  to  generate  a  current  in 
them  both  in  opposite  directions,  so  that  ther«  will 
be  no  current  at  all.     This  is   therefore  why  the 
magnet,  when  rotated  in  either  direction,  prt)duces 
no  difTcrence  in  the  results.    The  final  result  is  the 
same,  not  because  the  rotating  magnet  produces  no 
inductive  effect,  but  because  theinductive  effects  upon 
the  wire  and  disc  oppose  each  other  ;  or  the  rotating 
magnet  causes  an  electric  disturbance  both  in  the 
disc  and  in  the  external  wire  in  such  a  way  as  to 
produce  a  balanced  static  charge,  so  that  no  current 
IS  possible.    To  prove  that  the  inductive  effects  ia 
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iU  xxis-    Faraday  appear*  tu  }nve  considcrcvl 

iS»c  and  wire  cjocUy  balance  each  mhcr,  it  in 

ly  necntsai^-  to  route  llic  wire  and  disc  togctlicr 

through  tlic  lines  of  force  of  the  stationary-  mugnet, 

whci)  lIuTc  will  he  (3»  is  knomi)  no  current  in  the 

circuit  made  up  of  the  disc  and  wire,  the  effect!  in 

the  disc  and  wire  tlicrcforo  exactly  oppusin^;  each 

other.      Suf,   therefore,  it   l>ocoinc»  cle^r   how  the 

toiation  uf  ihc  magnet  on  its  uxix  can  make  no  dif- 

Jcrcnce  iQ  the  results;  luuj,  Ihcrdurc,  the  cxpcri- 

nKitlal  result  docs  not  warrant  Ihi;  itbove  singular 

distinction  drawn  in  rcR^ird  to  the  bcha\iour  of  the 

tyktan  of  lorce  when  a  inagnct  rotiUL^s  on  its  axis. 


llotta. 


tl  ippUf^  to  be  the  inevitable  LUc  of  c«ery  "cllvte 
Bdlitbet"  who    irUita  the  t*nit«d  Slates  of  Awvrica. 
1o  beoymc  enlbusoil  ovrr  the  "  Instltootionsi"  of  llui 
XKil  covBtf y.     Pullinaii  cam  ahO  monster  hoieU  whirl 
***1  hii  scU- possession,  gin-sling  and  brandy  smash 
lite  am/  his  breath,  tho  very  Geniiis  of  Co>aheadism 
sen  into  hi»  bnin,  the  Une  air  of  thi;  Rocky  MountAins 
viviGn  his  blood,  and  the  otoqucnco  of  Col.  JefTcnon 
Bridt  flows  from  hi*  tonguu.     We  *lill  fvinember  the 
'MtBMt  ixample  of   ihiv  amusing  Vjnkvc-maniA,  as 
•*  naj"  call  it,  which  was  afforded  us  by  Sir  Wdliam 
1*^nnii,on  his  return  from  the  CVjitennial  l^xhibition 
*t  rUUdetphia  in  1873.    Sir  William,  ks  president  of 
*^   Hiysical    Section    of    the    British    Astoclalion, 
"dErtfeil  the  opening  address  to  that  section  soon  alter 
Bltfti«nl  home,  and  while  be  wai  still  under  ihi  spell 
«  Amcfica.     Tlic  mind  of  the  n^vat  physicist   was 
"t^ily  on  the  horns  of  a  dilemma.    While  on  the 
OM  hand  it  was  labouring  to  produce  a  theory  of  the 
c«tfc,  00  iIm  other,  it  ivas  strugflinj;  to  give  vent  to 
lte"bijr  things"  it  had  just  seen  across  the  Atlantic. 
Tike  reMilt  wat  a  remiirknble  production,  whose  liCAd 
bniUcd  nillt  Yankee  notions,  and  whose  tAtt  was  eum- 
joscd  of    •*>    prviuund  dissertation     un    tho    rigidity, 
Jplirfidty.  riuidtty,  elasticity,    and   (luaH-plasiicity   of 
Ihc  globe.    Similaily  At  the  meeiin};  of  ttic  Telegraph 
Engineers  en  Wednesday,  I'cb.  13.  Mr.  W.  II.  IVcccc, 
iaa  lecturc  00  "American  Tclcgraptiy,'' evinced  thai  he 
too  had  cau)[ht  the  American  in[cctiug,  and  IIk  issue 
BBS  a  racy  und  enleitaimDj;   discourse,  in  which  the 
statistics  at  lelrgraphic  progress  were  pleasantly  inter- 
fused with  lender  nKnMries  oi   cock'iails  and  remi- 
niaocuCB*  uf    Niagara.    Some    of    the    specimens    of 
AmcTtcan    tele^.-iphic  terms  which   Mr.  Picccc  drew 
attcfltson  to,  vrcte  less  calculated  to  vjcciie  our  admira. 
lion  than  the  practiCiil  novcltici.     We  shall  be  happy 
lo  receive  as  many  new  instruments  as  oiir  consins  can 
•ffod  us,  but  we  must  all  wish  lliAt  a  kind  providence 
may  protect  us  from  their  itonuinclatnre. 

TCLKoB^riiii;    communication    between    Constanti- 
nople and  Odcssia,  has  been  resiuied.by  the  repati  oi 


the  Black  Sea  Company's  cable.  The  Turkish  overland 
lines  being  occupied  by  the  urgent  interior  correspond* 
citce  of  tlie  Goircrnmcnt,  communication  by  thi» 
cable  affords  a  direct  service  between  I^ngUnd  and 
Constantinople. 

A  UKMUKiAL,  signrd  by  leading  linns  in  New  York. 
PltiUdetphia^  and  Boston,  who  arc  nut  in  any  way 
interested  in  existing  telegraph  cables,  has,  we  are  in- 
formed, been  presented  to  both  [louses  o(  Repre- 
sentatives, askidg  CoTigress  to  secure  the  utmost  facility 
o(  telegraphic  communication  between  the  United  Slates 
and  the  rest  of  the  world,  by  rejociing  all  application* 
tot  exclusive  privileges,  and  pasMng  a  law  giving  per- 
mission to  all  persons  and  companies,  wilhaut  preference, 
lu  Ltnd  telegraphic  cables  on  tlie  shores  of  the  United 
Stale*,  and  Ihmugh  them  maintain  telegraphic  cum- 
munication  bet^reea  the  United  States  and  other 
countries. 

Tlllt  cable  between  Singapore  and  Batavia  is  intcr- 
ruplcd,  so  thai  telegrams  for  Java,  Australia,  and  New 
Zealand  are,  for  the  present,  subject  to  delay.  Tliey  .ire 
being  lorwarded  by  a  steamer  between  the  points  of 
interruption. 

The  West  India  and  Panama  Telegraph  Company's 
repairing  ship  />j»'j((4'.j/ai' has  successfully  accomplished 
Ihc  laying  of  the  new  cabli^  between  Santiago  dc  Cubx 
and  J.tniaica,  thiii  duplicating  that  section  of  the  com • 
pany's  system.  Thecable  was  manufactured  by  Mcssrr. 
Siemens  Brothers,  Charlton,  and  is  repotted  to  be  in 
perfect  electrical  condition, 

Thb  Great  Nortlwcn  Company's  Cable  between  Xapi>l 

saki  and  .Shanghai  is  restored.      Messages  are  again] 
received  from  jII  -ttaliuos  in  China  and  Japan. 

Thc  ELe«:rRic  Light. — Some  gunnery  trial*  by  night' 
were  recently  made  at  Mctx  by  help  of  tlic  electric  light, 
and  under  the  surveillance  of  a  committee  of  Ciermaa 
military  officers.  Strong  tights  placed  aC  a  considerable 
distance  from  the  targets  rendered  ihem  distinctly 
visible  even  during  a  thick  io^',  and  enabled  the  gunnery 
practice  to  be  carried  on  successfully.  It  was  found 
[jowibic  to  light  up  small  dcUcbmcnts  of  men  uutoEj 
n(3e  shot  so  welt  that  artillery  fire  could  bo  directed 
upon  them.  It  is  brlievei  that  lite  electric  light  uia/^ 
be  made  very  useful  in  siege  operations. 

A  SKATiKo  rink  at  Hanlclcy  has  been  illnminaled 
ilie  electric  tight, 

TtiKKK  was  great  escitciiieot  all  night  long  in  th< 
Place  dc  rOpcra  last  night.     Thc  experiments  thai  havoj 
been  some  time  In  progress  fur  lighting  the  exterior  of  ' 
thc  Opera  House  with  thc  electric  hghS  were  catended 
to  the  entire  pbo:.     I^ighl  lantcmi,  considerably  larger 
than  the  ga;tUin^^\a  oi4\ttMi  wj<e«\ '«»«iV-««*.N*«*» 
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erected  on  the  Place  de  I'Opcra,  four  being  on  each  side 
of  the  Boulevards.  Beneath  each  of  the  larger  lanterns 
are  four  smaller  lamps,  probably  intended  for  service  in 
the  event  only  of  some  accident  happening  to  the 
others.  At  all  events,  the  latter  were  not  lighted.  The 
Illumination  from  the  eight  lamps,  and  from  the  six 
small  globes  which  have  been  on  trial,  was  sufficient  to 
make  the  neighbourhood  of  the  Opera  almost  as  light 
as  day.  Tbe  gas  from  the  cafe's  and  from  the  advertise- 
ments of  various  public  amusements,  which  havehitherto 
made  this  the  brightest  spot  in  Paris,  looked  yellow  and 
dull  by  the  side  of  the  pure  white  electric  light.  The 
ground  glass  of  the  new  lanterns  prevents  the  beams 
from  being  in  the  least  dazzling,  and  there  is  none  of 
that  solution  of  continuity  in  the  radiance  which  has 
been  observed  hitherto  in  all  electric  illumination!  As 
midnight  approached,  the  time  for  opening  the  doors  of 
the  Opera,  crowds  began  to  assemble,  and  the  doorways 
soon  became  impassable,  so  dense  was  the  throng  of 
people  who,  attracted  by  the  new  experiment,  waited  to 
watch  for  the  arrival  of  the  maskers.  To  say  sooth, 
these  were  few  in  comparison  with  gentlemen  in  ordinary 
evening  dress,  and  ladies  in  black  dominos  and  long 
mantillas.  Nevertheless,  the  general  effect  viewed  from 
the  top  of  the  grand  central  staircase,  which  is  the  glory 
of  the  building,  was  brilliant  in  the  extreme  ;  the  bright 
colours  of  the  fancy  dresses  standing  out  in  splendid 
relief  from  the  richly-hued  marbles,  and  the  rapidly, 
moving  groups  giving  animation  to  the  imposing  scene. 
— Daily  Telegraph,  Feb.  18. 

The  s.s.  Motiareh  before  leaving  for  the  East  is  to  be 
fitted  with  an  electric  light  for  torpedo  work  capable  of 
sweeping  the  sea  for  three  miles  round. 

The  Edison  Phonograph  was  recently  exhibited 
publicly  to  .1  crowded  assembly  in  New  York,  The 
sounds  produced  by  it  were  heard  and  understood  in 
different  parts  of  the  room,  especially  those  spoken 
with  emphasis,  and  in  a  high  key.  Different  voices 
were  readily  distinguished,  and  snatches  of  songs  were 
reproduced  with  wonderful  fidelity.  The  inventor  con- 
fidently expects  to  perfect  it,  so  that  the  performances 
of  the  best  vocalists  may  be  faithfully  delivered  by  it 
at  second 'hand. 

Sir  William  Thomson,  in  bringing  the  phono- 
graph before  the  Royal  Society,  Edinburgh,  recently, 
alluded  to  it  as  an  elaboration  of  the  electric  pen.  It 
appears  to  be  a  union  both  of  the  telephone  and  the 
electric  pen. 

Telkphoniax.\, — We  hear  that  Mr.  Spottiswoode 
finds  that  the  telephone  is  audible  without  any  dia- 
phragm if  tbe  end  of  the  magnet  be  placed  close  to 
the  ear. 

M.  A.  DxHOGET,  of   Nantes,  contributes  some  fur. 
*heriacia  about  the  telephone.    If  one  speaks  into  a 


telephone  in  circuit  with  the  primary  coil  of  a  Ruhm— 
korff  coil,  the  sound*  can  be  distinctly  received  00  a 
telephone  in  circuit  with  the  secondary  ooil. 

In  order  that  the  sounds  transmitted  by  the  tdephone» 
should  be  more  easily  perceptible,  it  is  necessary  that 
the  plates  should  vibrate,  as  nearly  as  possible,  in 
unison  with  the  sounds  emitted.  This  explains  why^ 
the  voices  of  women  and  children  are  best  heard  with 
vibrating  plates  from  3  to  5  centimetres  in  diameter, 
and  the  voices  of  men  with  plates  from  6  to  8  centi- 
metres in  diameter.  If  the  scale  is  sung  into  a  tele- 
phone with  a  large  vibrating  plate,  the  first  low  notes 
will  be  easily  heard,  whilst  the  more  elevated  will  be 
less  distinct ;  if  the  vibrating  plate  is  of  small  diameter 
the  contrary  will  be  the  case,  the  most  elevated  notes- 
will  be  most  distinctly  heard. 

Two  telephones  can  be  put  in  a  double  circuit  at 
one  extremity  of  a  line,  and  if  a  person  speaks  or  sings 
into  the  tivo  instruments  simultaneously  both  voices 
will  be  heard  in  a  single  telephone  at  the  other  ex- 
tremity  of  the  line. 

If  in  front  of  and  at  the  distance  of  a  millimetre- 
from  the  vibrating  plate  of  the  telephone,  we  place 
one  or  two  similar  vibrating  plates,  taking  care  to 
pierce  at  the  centre  of  the  first  one  a  circular  hole- 
of  a  diameter  equal  to  that  of  the  magnetised  bar,  and 
in  the  second  a  hole  of  greater  diameter,  not  only  the 
intensity  of  the  sounds,  but  their  distinctness  will  be 
increased  thereby.  By  this  means  the  vibrating  mass 
is  enlarged  and  the  undulatoiy  currents  are  inten- 
sified. 

In  the  Cotnpies  Rendus  for  February  4,  M.  L.  de 
Champvallier  relates  another  instance  of  telephonic 
echoes  simitar  to  that  recently  reported  from  Ptori- 
dence,  U.S.  It  appears  that  at  Clermont,  in  France, 
there  arc  two  short  telephonic  lines,  a  line  fifteen 
kilometres  long  from  the  summit  of  the  Pay  de- 
Ddmc  to  the  Observatory  of  Clermont,  and  another 
fourteen  kilometres  longfrom  Clermont  to  the  village  of 
Fontaine-du-Berger,  These  two  lines  are  carried  forten 
kilometres  on  the  same  posts,  being  at  a  distance  of  at 
least  eighty-five  centimetres  from  each  other.  When 
speaking  is  carried  on  over  the  Puy  de  DOme  line,  it 
can  be  overheard  so  distinctly,  that  it  can  be  told 
whether  it  is  a  man  or  a  woman  who  speaks,  and  even 
the  words  can  be  understood  at  times.  It  has  been 
remarked  that  the  messages  sent  from  the  Puy  dc- 
DAme  arc  much  more  audible  than  those  sent  from 
Clermont,  but  this  is  probably  due  to  the  peculiarities- 
of  the  voices  of  the  speakers,  or  to  the  relative  position 
of  the  stitiont. 

M.  NiAUDBT  proposes  to  use  the  telephone  as  a 
detector  of  extremely  feeble  currents,  by  means  of  an 
induction  bobbin.  The  current  is  to  be  sent  thro«sh 
the  primary  coil  of  the  bobbin,  and  the  telephone  is  to 
be  in  circuit  with  the  secondary  coiL  If  now  the 
primary  circuit  be  rapidly  interrupted,  the  te^I» 
current  will  give  rise  to  sounds  in  tbe  tdepbooe. 
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■  At  •.  recent  meeting  of  the  Royal  Institution,  Mr. 
Wuren  de  ta  Rue,  vice-pieddent,  stated  that  from 
■expenments  he  had  made,  he  came  to  the  conclusion 
that  the  ordinary  tel^honic  currents  were  feebler 
Ibu  the  current  from  a  Daniell  cell  through  one 
Jmodm]  megohms  resistance. 

The  Hon.  Rollo  Russell  finds  that  for  short 
^itaaces,  it  is  not  necessary  to  insulate  a  telephonic 
Em.  Articulation  and  the  tunes  of  a  small  musical 
box  were  heard  by  him  over  an  uncovered  copper 
viie  circuit,  laid  four  hundred  and  eighteen  yards 
aion^  the  grass,  the  going  and  returning  wire  being 
kept  well  apart.  Even  when  the  wire  was  buried  in 
wet  clay  for  twenty  yards,  or  immersed  in  the  water  of 
a  pond  for  forty  yards,  talking  in  a  low  voice  could 
be  carried  on  without  any  appreciable  loss  of  the 
effect  obtained  when  insulated  wires  were  employed, 

Mb.  F.  J.  M.  Page,  of  the  Physiological  Laboratoiy, 
Unirersity  College,  finds  that  when  the  telephone  is  in 
«tCDit  with  the  primary  coil  of  a  Du  Bois  Raymond 
iodnction  coil,  while  the  secondary  is  in  circuit  with  a 
Uppmann's  capillary  electrometer,  movements  of  the 
nwrcnry  column  are  found  to  accompany  every  word 
^ken  into  the  telephone.  It  was  found  that  the 
■novement  was  always  toward  the  capillary  end  of  the 
«lectn)ineter  tube,  no  matter  in  which  direction  the  tele- 
pboaic  currents  passed  through  the  mercury  ;  but  this 
ns  proved  to  be  duetothefact  that  the  mercury  tended 
to  move  quieter  when  a.  current  passed  towards  the 
point  of  the  capillary,  than  when  it  passed  in  the  con- 
tniy  direction,  so  that  when  a  succession  of  undulatory 
cnrrents  is  passed  through  it,  the  mercury  movestowards 
^  point  in  the  capillary,  its  movement  away  from  it 
^ng  masked  by  its  relative  sluggishness  in  that 
direction.  See  the  proceedings  of  the  Physical  Society 
u  this  number. 

On  Thursday  the  aist.  ult.,  Mr.  Childers  asked  the 
hstmaster-General  whether  his  attention  had  been 
called  to  the  use  of  the  telephone  by  telegraph  depart- 
ments and  companies  abroad ;  and  whether  it  was  his 
intention  to  introduce  it  into  the  postal  telegraph 
serrice.  In  reply,  Lord  John  Manners  said  that  the 
use  of  the  telephone  had  been  brought  under  his  notice, 
and  an  inquiry  into  its  merits  had  been  made  by  the 
officers  of  the  Post  Office.  The  results,  however,  were 
such  as  to  render  its  use,  at  present,  unsuitable  for 
the  postal  telegraph  service. 

An  Electrical  Storm  is  California. — A  corres- 
pondent  of  our  American  contemporary,  the  Operator, 
writes  as  follows  :— An  unprecedented  electric  and  sand 
storm  has  visited  this  portion  of  the  country  (Tularet 
Cal.,  Jan.  18.),  entirely  prostrating  the  wires  of  the 
S.P.R.R.  at  and  around  this  place.  The  storm  was  of 
«Tcr  three  hours*  duration,  lastingfrom  eleven  a.m.  until 
two  pjn.,  during  which  time  lamps  had  to.be  lighted,  it 
beiog imponibk  to  distinguish  tlue  outlines  oft.  ■*  ox  car 


six  feet  away.  The  air  duringthe  storm  was  so  thieldy 
impregnated  with  electricity,  that  one  received  a  slight 
shock  on  merely  grasping  hands.  On  the  approach  of 
the  storm,  which  could  be  heard  several  miles  away,  we 
cut  out  the  instruments  and  disconnected  the  office  con- 
nections leading  from  the  main  lines,  but  that  proved  & 
failure  as  regards  obstructing  the  electricity,  as  the 
minute  the  storm  struck,  the  cut  outs  emitted  a  crack. 
ling  sound,  followed  by  sheets  of  flame  three  inches  in 
length  from  the  cut  out  points.  Some  of  these  jumped 
from  the  cut  out  to  the  instruments,  a  space  of  over 
seven  feet,  and  partially  fused  the  instrurnents.  On 
going  into  the  freight  house,  the  roof  was  discovered 
to  be  on  fire  in  several  different  places,  caused  by  the 
wire  being  in  contact  with  it ;  and  finding  it  impossible 
to  quench  the  fire,  or  to  touch  the  wires  to  remedy  the 
evil  we  were  forced  to  sever  the  lines  from  both  ends 
of  the  building,  or  sacrifice  it. 

Since  1870,  the  telegraph  work  in  Glasgow  Post 
Office  has  been  nearly  doubled.  In  one  week  in  that 
year,  the  number  of  messages  forwarded  from  Glasgow 
was  5750,  the  number  received  7379,  and  the  number 
transmitted  7157,  making  the  total  number  of  messages 
passing  through  the  office  30,286,  In  the  week  ending 
2nd  February  this  year,  the  messages  forwarded  num- 
bered 12,107  i  received  12,541;  transmitted  15,874; 
total  40,522. — Iron. 

Telegr.\ph  offices  have  been  opened  at  Hamble 
(Southampton);  Sidcup  (Chislehurst),  Warriston 
(Edinburgh). 

FiFTEES  insulated  wires,  enclosed  in  an  iron  pipe, 
boxed  in  to  protect  it  from  injury,  have  just  been  laid 
across  the  New  Tay  Bridge, 

We  leam  from  the  American  medical  journals  that 
Electrolysis  has  recently  been  successfully  applied  to 
the  reduction  of  tumours  in  the  ovary. 

Hodgson's  Railway  Signals. — At  the  ordinary 
meeting  of  the  "  Society  of  Engineers"  on  the  4th  alt,, 
Mr.  R.  P.  Spice,  president  for  the  year,  delivered  his  in- 
augural address.  After  alluding  to  Cleopatra's  Needle, 
the  telephone,  and  the  electric  light,  he  said : — "  I 
cannot  pass  by  without  notice  an  invention  which  is  o£ 
great  importance  in  the  working  of  our  railways,  and 
which  was  brought  under  public  notice  towards  the 
close  of  last  year.  This  is  the  union  of  the  block 
and  inteHocking  systems,  which  has  been  ingeniously 
effected  by  Mr.  Hodgson,  the  manager  of  Messrs. 
Saxby  and  Farmer's  Railway  Signal  Works  at  Kilbum. 
The  two  systems  mentioned,  if  properly  worked,  afford, 
on  the  one  hand,  a  perfect  command  over  points  and 
signals  by  the  interlocking  arrangement,  and  on  the 
other,  by  the  block  system,  perfect  immunity  from 
accidents  by  collisions,  the  trains  being  kept  a  definite 
distance  apart.    Bui  \S«  V«q  vj^XftnA  a»^  ■^^i^nsfc.  Vn.- 
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dependently,  and  are  mutually  dependent  on  each 
other.  There  is  room  for  human  fallibility  to  step  in 
and  create  disaster,  and  it  has  more  than  once  done  so. 
By  the  union  of  the  two  systems,  however,  it  would 
seem  to  be  impossible  for  accidents  to  occur,  save  from 
the  wilful  disregard  of  signals  by  the  drivers  of  trains. 
Mr.  Hodgson's  is  a  clever  mechanical  combination  of 
the  interlocking  and  block  systems,  in  which  both 
systems  are  operating  at  the  same  time,  and  are  made 
to  work  co-incidentlj.  The  invention  thus  carries  the 
security  of  the  interlocking  system  a  step  further,  the 
levers  of  the  points  and  signals  and  the  handles  of  the 
telegraph  instruments  being  interlocked  reciprocally, 
with  the  result  that  there  cannot  be  any  con  trad  ictorj* 
working  between  the  out. door  signals  and  points,  nor 
between  them  and  the  train  telegraph  signals  trans, 
mitted  electrically.  The  system  has  been  approved  ot 
by  the  Board  of  Trade,  and  has  already  been  adopted 
«n  the  Ix>ndon  and  Brighton  Railway." 


%VMmU. 


S70.  "  Gyromelcrs  for  marine  engines  and  other 
motors  (electro  magnets  and  clockwork^''  —  W. 
Morgan  Brow.v  (communicated  by  SchafTer  and 
Budenberg;.    Complete, 

556,  "  Improvements  in  applying  electricity,  and 
apparatus  connected  therewith,"  —  G.  B.  Bhight, 
Feb, 13. 

609,  "  Circuit  closers  for  torpcdoct,"  —  M,  H. 
Atkinson*,  Keb.  13, 

Gio.  "  An  improved  electric  apparatus  for  mastering 
hnrses," — A.  Kxcstrom,  Feb,  13. 

611,  "Electro  telephonic  apparatus," — A,    G.  Beli 
Feb.  14, 

617,  "  Telephones,  or  instruments  for  transmitting 
and  receiving  articulated  and  other  sounds  by  electric 
telegraph." — H.  J.  IIad».\n  (communic.ited  by  G.  B. 
Ricnmond),  Feb,  14. 


ABSTRACTS  OF  PUBLISHKD  SPECIFICATIONS 

833.  "Improvements  in  electric  telegraph  appara- 
tus, and  in  insulated  cieclric  telegraph  conductors,  and 
pipes  or  troughs  connected  therewith."  —  W.  T- 
Hknlev,  dated  March  1,1877.  Od,  This  consists  in 
improvements  in  Henley's  Alphabetical  Instrument 
(described  in  Patents,  No.  734  of  1861,  and  No,  2464 
of  1861)  whereby  the  operator  is  prevented  from  in- 
dicating the  wrong  letter.  It  provides  for  improve- 
ments  in  electric  bell  alarms,  whereby  a  current  is  sent 
through  an  elect ro-m.tgnct  or  needle  coil,  which  de- 
taches a  detent  and  allows  a  lever  with  weight  at  the 
end  which  has  previously  been  kept  at  a  nearly  upright 
position  to  fallagainst  another  lever  which  may  discharge 
a  (rain  of  clockwork  arranged  to  strike  any  number  of 
strokes  on  a  bell,  or  ring  a  bell  of  any  siie.  The 
patent  also  describes  an  inexpensive  and  efficient  and 
durable  insulating  material,  formed  of  a  compound  of 
gutta-percha  and  cotton  seed  pitch,  preferably  equal 
proportions.  India-nibber  may  !«  mixed  with  these  in- 
gredients, but  india-nibber  and  cotton  seed  pitch  have 
been  previously  employed  together.    The  compound  in 


question  can  be  made  1^  heating,  muticatine,  and  toll- 
ing the  materials  together,  and  applied  to  the  wire  in 
a  plastic  state.    Improvements  in  a  protecting  trough 
for  insulated  wires  laid  underground  are  also  included. 
851.  "Improvements  in  electric  telegraph  apparatus 

Eaiticularly  applicable  to  submarine  cables  m  great 
ingth." — FerdinandoTommasi,  dated  March  2,  1877. 
lod.  This  apparatus  is  fully  described  in  the  Tele- 
graphic Journal  for  Feb.  ist  and  15th. 

855.  "  Improvements  in  protecting  submarine  and 
subterranean  telegraph  cables  and  wires  from  the- 
destnictivc  effects  of  toredo  white  ants  and  other 
marine  and  terrestrial  animalcule  and  insects," — Col, 
T.  G.  Glovir,  R.E.,  dated  March  3.  1877,  ad.  This 
consists  in  winding  a  ^rip  of  lead  foil  spirally  round 
the  core  of  the  cable,  so  that  its  edges  overlap  s  quarter 
of  an  inch  ;  and  in  covering  the  lead  foil  with  a  serving 
of  hemp  saturated  with  castor  oil.  The  outer  hemp 
ser\-ing  of  the  cable  to  be  also  steeped  in  castor  oil. 
fXol  proceeded  wilhj, 

902.  "  Improvements  in  thermo-electric  batteries," — 
Cecil  and  Leonard  Wray,  dated  March  6, 1877.  6d. 
This  consists  in  improvements  on  Wray's  Thermo-pile 
(Patent  No,  976,  of  1867).  To  prevent  the  thermo. 
electric  bars  from  cracking  (as  bars  of  bismuth  and 
zinc  allov  almost  invariably  do)  an  alloy  of  antimony, 
zinc,  ana  iron,  is  used  in  the  pfoportion  of  from  one  to 
live  per  cent,  of  finely  divided  iron,  preferably  cast, 
according  to  the  special  purpose  of  the  pile.  The  iron 
increases  the  strength,  hardness,  and  infusibility  of  the 
bars.  To  further  prevent  the  bars  from  cracking,  non- 
metallic  moulds  of  earthenware,  clay,  &c.,  are  built  up 
of  pieces  embedded  in  sand  and  loam.  The  third  part 
of  this  invention  consists  in  enclosing  the  bars,  when 
built  up  into  a  pile,  in  clay  or  other  suitable  substance 
in  order  to  protect  them  from  extem.-it  injury  and  to 
enable  them  to  heat  and  cool  down  gradually. 

1023.  "  Improvements  in  apparatus  for  electro- 
plating wire," — W.  Wallace,  Ansonia,  Con,,  U.S,  dated 
Mar.  14,  1877.  6d.  Thisconsists  in  placing  within  the 
bath  a  slowly  revolving  shaft  carrying  the  coil  of  wire 
to  be  pl.ited  so  disposed  that  all  the  parts  of  the 
wire  will  be  equally  exposed  to  the  action  of  the  bath. 
Thus  a  uniform  and  perfect  coating  of  the  wire  is 
obtained, 

1 1 16.  "Improvements  in  electric  batteries,  together 
with  the  mode  of  and  apparatus  for  separating  iron  and 
other  metals  from  their  ores,  and  in  generating  elec- 
tricity and  thermo-electricity  by  or  dunng  the  electro- 
deposition  of  such  ores." — W.  B.  Brain,  dated  March 
21,  1877,  4d,  This  consists  in  forming  a  cell  com- 
posed of  an  outer  vessel  of  iron,  and  two  Inner  porous 
chambers  of  flannel,  &c.,  one  within  the  other.  The 
space  between  the  two  chambers  is  filled  with  hematite 
iron  ore ;  the  inner  chamber  is  filled  with  carbon. 
Electrodes  arc  fixed  to  the  carbon,  ore,  and  iron  vessel. 
I'hc  carbon  is  steeped  in  a  mixture  of  nitric,  sulphuric, 
and  chromic  acids.  The  ore  is  steeped  in  hjrdrocbloric 
acid  and  chloride  of  ammonia.  The  ore,  it  is  stated, 
will  be  found  electro- positive  to  the  iron  and  electro- 
negative to  the  carbon,  or,  in  other  words,  a  current 
will  pass  from  it  to  the  iron,  or  to  it  from  the  carbon. 
Chloride  of  iron  is  formed.  The  action  is  considerably 
increased  by  heating.  To  deposit  pure  iron  the  outer 
vessel  is  made  of  zinc,  or  zinc  is  put  in  the  place  of  the 
carbon  if  the  iron  vessel  is  retained,  and  chloride  of 
iron  solution  is  put  in  place  of  hydrochloric  acid  and 
chloride  of  ammonia. 

1273,  "  Improvedapparatusforgeneratiqgand  apply- 
ing electricity  for  medical  purposes." — G.  Edard,  Pans, 
dated  March  31,  1877.  8d.  As  setforth,  this  invention 
consists  "  in  providing  a  source  ttf  peimanent  static- 
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^Ktrdlf,  one  dement  of  thu  dry  pil«  htaag  formnl  by 
ifl  eWlra.aiagnet  of  tuiuble  form  and  dimeiuiim* 
rabeddol  in  nuKnetic  iron  ore  in  the  fonn  of  dnst  or 
mi,  Sereni  elemcnu  ar«  comUned  toi;elher  to  form 
dRCdK  bietiaa  bruihes,  belts,  concls,  aMominal  s«p- 
rotli,  pft«n,  boM,  bonnets,  iind  othci  bodily  spplu 


(fforresponiJtnct. 


THE  CONTACT  THEORY   OF  VOLTAIC 

ACTION. 
Tt  tk*  Editor  rf  Tmr  TelcgiiaI'iiic  Jourhal. 

Sir. — \V)iwt  conlributinff  his  paper,  "  On  tho 
DilIfiw>CB  of  Potential  produc«l  by  the  ConUct  of 
Diffetptit  SiiIrtlancM,"  lo  \\\c  Roval  Sotiely,  on  .May 
»n(l,  1877.  Profmsor  Clifton,  of  Oxford,  s«eme^  to  be 
ijnite  unaware  of  the  claborAtc  neries  of  L-xperiment^ 
w  exactly  the  same  subject  made  hv  »«  in  the  winler 
cf  il?75,  a  full  Bc-counI  af  wliicli  wan  ccimnDniralnl  In  a 
ftper  on  "  The  Contari  Theory  of  V'ollaic  Action, 
f«per  No.  I,"  to  Prof.  Sir  W.  Tbomion,  Ma^  6tl), 
■976,  who  «t  the  British  Asmctatioii  meeting  at 
GUfgow  of  that  year  gave  a  public  account  of  the 
neihod  employ«d  by  ui  and  the  roiilti  we  obtAined, 
•nervine  oitr  complete  paper  for  the  pa|{;es  of  Ihe 
prooeedini^a  of  the  Royal  Society. 

Kthe  invosttgation  in  c^ae^ion  hnd  been  of  merely 

acdiiwry  iinpfirtance  wc  should    not    hare    deemed  it 

tecHMTy  to  point  out  (he  priority  of  our  experimonts 

16  lko«e  o<  ppofctwr  Clifton ;  but  when   the  fact  b 

■mwmbered,  a  fxct  not  very  rvident   from   Profe4«or 

CVtoo'B  paper,  that  n  serlei  of  experiments  such  as  w« 

pctfotmed.  clears  tip  the  long  standing  di<(crep«nein 

W>ven  the    chefnical     and   contact    explanations    of 

ndak   phenomena,    and    so    i«    of    extremely   ^reat 

inpartance  in  tite  science  of  ener^ry,  we  trust  we  may 

W  pardoned  for  claiming  the  priority  due  to  u«.     Much 

•ftbo  ordinary  original  wwrk   performed  in    physical 

lafcontoriH  muit,  of   course,    be  undertaken  nearly 

iMslUBeoasly   in  difTetent  countries,   and  our  great 

distance  fmm  P.uropK  neceuarily  places  us  in  the  un- 

fortanale  position  of  Ving  some  months  in  time  behind 

other  nMm  who  publiih  papers  in  the  same  soeieties  as 

ennelves ;  but  in  this  parlicuUr  ca*e  the  worlc  wai  not 

ofas  ordinary  kind,  and  we  have  not  to  aide  for  the 

iadnlgence  of  scientific  men  in  making  allowance  for 

onr  residence  in  Japan,   Mvinj;  first,  that   our  paper 

nached  Enxland    exactly  one  year   before    Protetsor 

Clifton's  communicalioa  wasmadc  to  the  Rovat  Society, 

and  secondly,  that  Sir  W.  Thomson  wa*  *o  kind  as 

to  ffivc  an   aox*unt  of  our  method  and  results  to  the 

British    A^socintinn    «e\'eral  months   before    Professor 

Cti!ton  appt^an  to  have  commenced  his  earlir^it  cxperi- 

fi»enispn  th>'  cubjecl. 

The  method  of  expenmenting  employed  by  this 
l^nllemeji  is  essentially  Ihe  same  as  that  used  by 
(Hirselves  with  this  imporiant  difference,  that  wheroas 
ProfesBor  Clifton  only  reraoTcs  the  plates  of  a  condenser 
from  adittanccaapartlo  a  distance  A  apart,  we  removed 
tbem  to  an  infinite  distance  apart,  and  then  put  them 
in  sudi  a  position  that  the  orijfinal  charge  lo  be 
measwcd  wa«  doubled;  so  th4it.  in  fact,  our  method 
waa  hr  far  the  more  delicate,  and  was  only  limited  in 
sensibility  fay  tlw  natural  imperfections  of  mechanism. 
All  this  was  clcariy  shown  in  the  carefully  orcntcJ 
dfawia|[  that  accompanied  our  paper.  The  adrantagrs 
WW  di^red  from  the  superior  delicacy  of  our  app.iiatus 
are  teen  if  w«  exuniac,  as  may  be  eaiily  done,  the  two 
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paiien,  paragraph  br  {wiagrapfa.  for— tfce  melata  and 
liquids  employed  fay  Pmessor  Clilton  being  the  sams 
as  those  used  by  ourselves— in  every  case  that  he,  in 
1877.  was  only  able  to  delect  the  Kign  of  the  difTercnce 
of  polentbls,  we,  in  1876,  published  not  only  the  sign 
but  also  the  numerical  value  of  the  difference  m 
queslian  (compare  pages  301  to  305  of  his  paper,  in 
the  Proceedings  of  the  Royal  Society.  No.  182.  with 
our  ^per).  Considering  too,  that  tlve  quantities  of 
clceUiaty  to  be  measured  are  10  small,  and  consequently 
the  slightest  loss  of  electridly  11  so  serious,  we  fail  to 
see  what  bencBt  was  derived  from  using  six  ioaulaliag 
stems  instead  of  only  Iwo  carefully  pmtected  insulating 
rods  of  our  apparatus. 

'We  observed  that  Professor  Clifton  assumes  through- 
out his  paper  "The  Summ.xtion  I^tr  of  Ek-clromotive 
force,''  and  that  he  vra.t  comprlicd  to  make  such 
assumptions  in  consequence  of  hi.i  inability  to  meaMice 
dirHtly  with  hia  apparatus  Ihe  diffcrrnce  of  potentials 
between  two  liqnidt  in  contact.  But  iC  this  law  be 
asaun>cd,  Ibon  we  might  have  employed  in  our  research 
the  method  of  measuring  the  difference  of  potentials 
of  two  liipiids  in  contact  that  we  had  often,  as  early 
a-1  1K74.  employed  as  a  lecture  illustration  10  indicate 
this  diflerence. 

This  method  consixicd  in  attaching  to  the  Icrminalsof 
a  {quadrant  electrometer,  two  ptatiniim  wires,  of  which 
the  ends  were  respectively  dipping  into  ivrolignidsscfU' 
rated  by  a  porous  diaphragm  ;  l^t  to  make  ute  of  the 
observations  obtained  from  such  an  experiment,  it  must 
be  assumed  that  the  observed  dcBcctton  of  Ihe  electro- 
meter repretenis  the  algebraic  sum  of  the  ttiree  contact 
diffeienoes  of  polcntiau,  nich  as  might  he  mea«ured 
sep>aralely,  Al  firM  sight,  nut  to  asiume  this,  might 
appear  to  be  a  refinement  of  caution  on  our  part,  but 
in  reality  it  vras  imperative  to  prove  eapcrimrntaUy 
that  this  assumption  was  true,  wneii  it  was  taken  in 
connection  with  the  statements  generally  made  by  Ihe 
supporters  of  Thomson's  theory  of  contact.  For 
example,  Professor  Fleeining  lenkin  says,  on  page  tA 
of  his  ■'  Electricity  anil  Magnetism  " : — "  When  a  single 
metal  i^  placed  in  contact  with  an  electrolyte,  a  definite 
(lifFrrencc  cif  poteiiti.iU  is  produced  between  the  liquid 
and  the  mcui).  [f  xinc  is  plunged  in  water  the  xiuc 
becomes  negative,  the  water  (>ositive.  Copper  plunged 
in  water  also  becomes  negative,  but  much  less  so  than 
tine.  If  two  nieOls  be  plunged  in  water  (as  copper 
and  xinc)  the  eopner,  the  line,  and  the  water  fomiinf 
a  galvanic  cell,  all  remain  at  one  potential  and  no 
charge  is  observed  on  any  part  of  the  snrslem."  Con- 
sequently in  i?75,  we  discarded  out  ongiiia!  proposed 
method  of  experimenting  which  was  to  use  an  appn- 
rutiis  «i>mcn*hat  similar  lo  that  ernplujed  by  Piufeisor 
Clifton,  as  far  A!i  we  can  understand  it  without  a 
drawing,  and  we  constructed  the  appniatos  described 
in  our  paper,  which  enabled  us  to  measure  .->ny  single 
contact  difference  of  potential  irbether  of  a  metal  with 
a  metal,  or  a  metal  with  a  liquid,  or  a  liquid  with  a 
liquid,  or  a  combination  of  .iny  two  or  more  contacts;. 

The  very  important  fact  that  the  riscol  the  difference 
of  potentials  between  the  plates  of  a  voltaic  cell,  on 
first  immersion  when  the  circuit  remains  open,  is  due 
to  the  same  cause  as  polarisation  of  the  plates  when 
the  circuit  is  closed,  but  operating  in  the  oppoBtta 
direction  as  explained  by  Professor  Clifton,  vras  clearly 
stated  by  us  in  our  paper  in  question  under  the  head 
of  "  The  Three  Sutes  of  a  Cell,"  and  our  subsequent 
papers  showed  that  we  considered  thin  effect  to  be 
analogous  with  the  so  called  loaking  in  and  snaking  out 
in  any  dielectric,  or  what  in  called  the  residual  charge 
in  a  LcydcH.jar,  a  subject  lo  which  we  have  been  since 
devoting  much  attention  ;  but  we  evcri  went  further, 
for  wo  found  th&t  cvca  whea  At  ww.\  •«>.xtVwi*&. 


I 


I 


I 

I 

I 


I 


THE  TELEGRAPHIC  JOURNAL. 


PJAACH   I, 


'  *^*'     V 


directly  after  immersion,  there  was  find  a  rise  of  diffcr- 
ence  at  pntetilial*  follonnid  a((er>-atd*  by  n  fall,  and 
tlii3  in  an  explanation  of  the  w^int  of  constancy  ob- 
Mrved  in  many  cells,  and  notably  in  the  Ivro-fluUl  cell 
deicrib«]  by  Profcstor  Clifton,  pave  309. 

We  lake  the  liberty  of  obscrvint;  ihat,  aUhouKh  a 
tabic  of  Ihc  <lif[en.i>c«  of  potcnliah  of  lite  IcrininaTs  of 
dificrvnt  cells  i*  of  gtrxt  t.-iliie  tr>  prxrtical  men,  still  we 
should  hardly  havr  rxpiroted  lo  find  liuch  a.  Cable  at  the 
end  of  iVofefsor  Oifton's  [>-iper,  wiih  only  one  number 
(almost  wiibout  exception)  given  (or  each  cell,  since  be 
was  quite  aware  that  thediflerenceoE  pulentialsbeiween 
the  electrodes  alters  from  Ibe  first  instant  of  immersion 
of  Ihc  plnlrfi.  Again,  vrc  do  not  understand  how  he  can 
say  that  no  currmt  hat  p^mted,  for  it  ii  rvidcnt  that  a 
current  may  pass  wilhuut  the  electrodes  bcint;  exicmally 
connecte<l,  A  table  such  as  is  given  by  IVofeoor 
Clifton  wiiuld  be  very  valuable  if  it  ca^-e  the  difference 
vt  potentials  beiiveeii  the  electrodes  when  the  plates  hud 
been  immersed  for  a  sutljciM)!  Ien£:th  of  time  for  the 
difference  of  |>otrnlials  to  reach  its  niiiximum  value,  but 
it  would  be  more  valuable  i(  it  gave  the  lime  rise  ot 
the  diflciencc.  We  confess,  however,  that  it  is  only 
with  exceptional  cells  thai  wc  have  succeeded  in  get- 
ting on  diffcicnl  occasions  exactly  the  same  results  with 
the  «ame  mmblnation.  Such  a  table  n«  we  suggest, 
which  would  be  a  great  improvement  on  that  given  by 
Profeuor  Clifton,  could  of  course  be  constructed  by  any 
one  possessing  an  etectrometer  without  any  special 
apparatui. 

In  conclusion,  we  notice,  page  399,  that  l*rofessor 
Clifton  »ees  the  necessity  uf  chanfiine  his  apparatus, 
which  could  not  measure  directly  the  difference  of 
potential  between  two  liquids,  before  he  can  obtain 
satitfaclory  measures  of  Ine  difference  of  potential  in 
Mrtaiii  important  cases,  Wc  may  mention  that,  al> 
though  we  measured  with  considerable  accuracy  the 
difference  of  potential  of  several  paint  of  liquids  with 
our  apparatus,  as  described  in  our  paper  o(  1876,  slill 
WO  thwught  it  advisable,  in  the  summer  of  that  year,  » 
construct  a  new  apparatus,  the  accutate  results  obtain- 
able with  which  will  foiin  the  subjact  of  our  next  paper 
on  this  subject. 

We  be^;  to  remain,  Sir, 

Veiy  truly  youpt, 

W.  E.  AYRTON. 

JOHN  PRRRY. 
The  Imperial  College  of  Engineering, 
Tokio,  Japan. 
December  14th,  1877. 
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:IETY  OF  TELEGRAPH  ENGINEERS. 

\T»n  Ordinary  General  Meeting,  held  on  Wednesday, 
the  13th  inst..  At  the  ln»titutc  nt  Civil  Engineers,  Pro- 
fessor Aaci.,  C.B.,  F.R.S.,  P«»l  f^csidcnl,  m  the  chair, 
a  very  inteicstina  paper  was  read  by  Mr.  W.  H, 
Preecc,  Vicc.l're:.tiacnt,  on  "American  Telegraphy." 

It  will  be  tcRiembeted  that,  during  llie  spring  of  last 
year,  Mr.  Pteeoe  and  Mr.  H.  C.  Fischer,  of  the  Postal 
Tehrgraph  Service,  were  commissioned  by  the  Govcm- 
menl  to  proceed  to  America  for  the  purpose  of  report- 
ing upon  the  v.-iriuut  systems  in  operation  there. 

Leaving  Livc:rpool,  per  Afyssinia,  on  the  4th  of 
Apii!,  1R77,  Mcssri,  I'recce  .ind  Fi*<-her  arrived  in  New 
York  on  the  14th  of  Ihat  month.  Here  Ihey  were  well 
received:  and  Mr.  Prcecv  speaks  loudly  In  prjise  of 
the  frank  manner  in  which  the  various  telegraph 
aulhotitics  threw  everything  open  to  their  inspection. 


After  "Aoing"  iicw  York,  oar  CommiatiiMien  pn> 
deeded  to  Philadelphia,  BallimorCj  and  WubiacUm; 
thence  crossing  the  Alleghany  Hilk  to  th«  vallqrol 
the  Ohio  and  to  Cincinnati,  they  proceeded  to  lu£a* 
napolis  and  Chicago,  From  (Chicago  they  cnlered 
Canada  <viiiting  Niagara,  rn  nutr,  of  course),  and 
paued  5ucceMively  through  Montreal,  Qoebcc.  I^oft- 
btnd,  .-ind  Boston  to  New  York.  The  whole  toor  to 
America  uccupieil  about  three  weeks, 

Mr.  Precce,  before  passing  to  the  real  business  M  Ma 
paper,  gave  a  short  and  humorous  desciiption  of  his 
experiences  in  iTavelling,  speciaiiy  mentioning  hotel*, 
rait  way -can,  and  river  steamers.  Afrofios  oi  m\w/3y%, 
it  waxob«crred  that  there  is  an  almost  entire  Absence 
of  railway  signals  in  America. 

The  constitution  ot  Ameiitao  telegraph  companies  b 
somewhat  different  to  our  own.  The  president  of  the 
company  is  not  only  chairman  of  the  board  ot  directon 
but  alto  general  manager — in  fact,  both  adminiftrativt 
and  directive  h«ad.  The  vice-president  also  takes 
distinct  administrative  duties^  they  arc  joint  executive 
ofRcers. 

The  telegraph  system  of  America  it  a.  very  large  ooe^ 
Exact  statistics  are  difficult,  if  not  impossible,  to  obtain, 
partly  because  an  enormoui  number  of  companies  have 
beon  started  at  various  times,  some  of  wliom  do  not 
publish  their  accounts,  and  partly  because  dificreot 
Stales  keep  their  accounts  in  different  ways. 

In  the  Unit«d  States  and  Canada  there  are,  alto* 
gether,  some  300,000  miles  of  wire.  The  Western 
Union  Campnny  have  about  195,000  ;  the  Atlantic  and 
P,-idfic  Company,  30,000;  The  Montreal  Company. 
30,ooo:  the  Dominion  Company,  7,000;  smaller  eem> 
panics  and  railways,  40,000.  There  are  some  11,66a 
stations;  and,  during  the  last  year,  aSk  millMna  of 
messages  were  carried. 

Embarked  in  ttiis  cnormotts  enterprise  is  a.  sunt  of 
60  million  dollars  (,£13,000,000)  of  capital;  the  amount 
of  capiul  lost  it  would  bo  diiKcult  to  cstinuita.  Some 
idea  of  the  number  of  ventures  which  have  been  started 
tram  time  lu  time  and  absorbed  may  be  gathered  from 
tlie  fact  that  the  Western  Union  Company  alone  com- 
prises over  300  smntler  ones. 

Local  companies  are  numerous,  such  as  the  Gold  Stock 
Company  of  New  York  (similar  to  our  Exdiange  Com- 
pany], the  Law  Telegraph  Company,  which  enables 
lawyers  to  hold  consultations  with  each  other  and  with 
their  clients  without  leaving  their  offices,  district  com- 
panies, &c.  Then  there  are  the  railway  compaaias' 
iet^^phs,and  about  3,5oomilcso(  military  tel^iaphiL 
which  render  ^ood  service  in  reporting  meteorolog)^! 
changes,  and  m  foretelling  storms. 

The  tariff  in  the  United  States  is  very  anomalouj. 
A  trn  word  basis  is  adopted,  and  free  address  of 
receiver  is  allowod,  the  sender's  signature  only  bdng 
telegraphed.  Beyond  ten  words,  messages  are  cbArged 
at  per  word.  Tl>etc  is  a  "local  tariii''  for  rhoft 
divtanceii : — 35  c  for  35  miles  01  under,  y>  c  tot  more 
th:in  35  but  not  over  50  miles.  Then  there  is  the 
"  nQuare  "  rale,  which  is  as  follows :  The  whole  country 
is  divided  into  square*  of  2^00  s<|uare  miles  eadi. 
Then  the  tariff  from  any  place  in  one  square  to  any 
place  in  another  square  is  computed  upon  the  air- 
distance  between  the  centres  oi  the  respective  squares. 
For  distances  beyond  i.ooa  miles,  howevct,  another 
rate  comes  in,  called  the  "stale  "  ttUi,  based  upon  the 
distance  between  the  respective  »tatc«.  tn  additioit 
to  these  there  are  "  special "  rates,  "  half-ratev,"  And  a. 
number  of  others,  the  whole  being  very  puzzling  to  a 
foreigner.  j 

In  England,  pre-payment  of  messages  is  conpuUoryu 
but  in  America  they  have  "collect"  mcssans,  the  pky- 
ment  lor  which  is  collected  on  deliverer-    "Hus  is  one  1  ' 
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tt»bd  molt*  of  ffTvat  coTUpplirinn.     Tlwre  is  another 

hume  wherein  tSe!r  practice  diffen  from  ours,  ris., 

"^sterml "  mfeuaees.  which  mre  meuagea  buidicd  in 

Hv  evenine  for  uelitrery   nest  mornicig'i     Tbli    it  B 

nInMe  pi1vil«£e  to  the  public  in  pls«cii  it  long  way 

apart,  uid  wpamccd  br  two  or  three  d.tvs*  pn^t.     The 

mull  11  that  between  New  Orleans  jind  New  Yotls  43 

pcf  enL  of  the  trafRc  is  done  in  "  deTerred  "  meisA{re«. 

llilcAl  Baltimore  the  projwrtian  \s  only  aix  per  c«nt. 

Of  Ihe  total  Western  IJnton  ttaRlc,  13   per  cent,  b 

"Wefred." 

Comparison  between  the  two  counln'H  ■«  difliciilt,' 

bet,  practically,  tclcgnph^  ii  che<iprT  in  Enj;Uii>l  Ihmi 

ia  the  Slat M,  the  t^tlu  bein^  a*  i».  to  is.  io)d.    On 

IJm  other  hand,  the  avcra^  distance  in  America  i» 

seven  or  eight  limes  the  Eiij{ii*h.     Prca  arrangements 

■W  not  Buperior  to  otir^.     New«  is  collected  by  a  Pms 

As»ocntion,  aad  carried  by  t«lc)n^pb  companies  at  tow 

nies,  vix..  I  c.  to  IOC.  per  word,  the  lowest  being  1  c. 

per  word  for  500  milpx.    Additinn-il  copies  are  supplied 

to  Bcwvpapen  at  haU-ratcs.     The  averagu  rkte  lor  a 

auMage  fn>m  thi!  Pnim  A»ocialinn  to  n  new*papcf  in 

any  pait  of  the  Staler  is  411.  for  100  word*,  extra  copy 

as.    In  Enj{Und  t)i»e  are  is.  and  ss.  respectively ;  and 

coosetjuently  wc  ^   more  press  work  than  they  do  in 

America.     In  Enjjland,  on  an  Mreti^e,  700.000  words 

an  transmitted  nightly,  and  two  millions  of  words  are 

ddlTcred  to  newipapera  every  mornings,  being  about 

tea  times  as  much  ai  in  the  Unitcrd  Sialcs. 

American  companies  areobli^ed  luciiry  Government 

sa^cs  at   ir.  per  word  per  500  miles ;  and  n  large 

ness  is  done  in  this  direction,  as  alao  in  free  mm. 

saj^  wbkh  form   a  large  per-cenlage  of  American 

tndlic. 

The  telegraph  service  is  quite  a  Invourile  one  in 
Am«Tic-i,  and  it  is  quite  the  exception  there  to  meel  a 
MTswt  who  knows  nothing  about  telegraphy.  At 
llamrd,  the  undergraduates  have  their  services  of 
lelegraplis,  and  form  themselves  into  companiei,  it 
bvin^  quite  an  honour  to  belong  to  the  leading  com- 
panies. Tetegrapliy  being  nsed  to  «  large  exirnt  on 
Krilwavs,  the  railwny  servtints  are  motlly  acciittamcd  to 
It.  and  there  ate  few  station-masters  who  have  not  at 
«OB«  time  or  other  been  ooerators. 

Tkttc  is  a  lurgp  dcnianil  fur  operators  in  the  various 
<ompani*s,  ami  conitrqiienlly  a  plentiful  supply.  The 
pay  »  good,  the  ;ivcr»^  salary  of  nn  operator  in  Iho 
Western  Union  Co.  being  ;£>93,  while  in  England  il  is 
only  ^80.  Great  pride  is  t.tken  in  the  work  and  many 
of  the  operators  become  very  deilful.  Mr.  Precce  does 
not  eoatider  the  scientifie  nttainmcnls  of  Ihe  staff  e4]unl 
to  Itiat  of  the  Knvlish^taR,  11  fact  which  he  altrihutcs  to 
tbo  absence  «j  submarine  nbtes. 

Fcinalea  are  employed  by  the  American  companies, 
though  not  to  so  Urge  an  cxtetit  as  in  Eni;l.-iiid. 

The  alphabet  In  ii*c  in  th«  States  differs  slightly 
from  oors.  someof  the  letters  being  "space"  tetters,  i>., 
leUers  in  which  the  dots  or  dashes  are  separated  by  a 
•pace  e«)iial  to  a  dash,  Thissyslem  is  proUibly  slightly 
qoicker  ttiaa  ours,  but  Mr,  Preece  mnstders  it'  leads  to 
mure  errors. 

With  regard  to  engineering  details,  lh«  American 
lines  are  chielly  characteriircd  by  extreme  simplicity  and 
anifonnity  in  Ihe  stores  used  and  in  the  manner  of 
performing  the  work.  In  the  early  days  of  telegraphs 
the  railways  were  seiied  by  the  first  companies,  later 
comers  being  driven  to'tho  roads ;  both  are  now  plenti- 
fully covered  with  liiies.  The  akemgi;  cost  of  a  one 
w^re  line  U  from  100  lo  150  dollars  per  mite,  not  much 
raore  than  with  us.  Very  little  underground  work  is 
uaed,  but  on  the  other  hand  street  work  is  far  too 
cDRUBOnly  resorted  to.  Mr.  Preece  was  strong  in  his 
Jamadaiioa  of  the  unsightly  liae*  of  wires  which,  even 
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more  than  here,  disligurethe  best  streeUof  large  towns. 
No  thoroughfare,  however  beaaliful,  !■  frae  from  Inva- 
sion by  lelcvrapb  companies ;  in  some  placei  two  or 
thr*e  rival  fines  exist  side  by  side  in  the  same  street. 
For  some  of  thCM  town  Imea  poles  of  enurmuui  height 
are  used.  In  New  York  and  PhitadelphU  then  are 
poles  90  to  06  f««t  high,  and  in  Chicago  75  feel.  Thesa 
gigantic  poles  are,  of  course,  erected  at  great  coU. 
^To  ir  tontiniieii.') 
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Ar  the  Meeting  on  Tuesday  the  13th  of  February-, 
Mr  B\TKMAK,  pTM^idcnl,  in  the  Chair,  the  Paper  read 
was  on  "  The  Evaporative  Power  of  Locomotive 
Boilers,"  by  .Mr.  J.  A.  Longridge.  M.  Inst.  C.E. 

In  this  communication  the  author  endeavoured  to  set 
at  rest  certain  widely  diverging  opinions  which  existed 
among  practical  men,  with  reference  lo  the  cvapomtivr 
efficiency  of  the  various  elements  of  n  locbmotive  boiler  ; 
such  as,  the  area  of  tlie  Bre-grate  camp^rrd  with  thtf 
total  heating  uiiface,  the  ratio  between  the  tube  surface 
and  Uic  fire-box  surface,  and  llie  r.*»te  of  comtiuslion  per 

3uare  foot  of  firc-gr^le.  The  cause  of  such  divergenco 
opinion  was  due  to  the  multitude  of  variable  condi- 
tions; and  il  was  only  by  embodying  theso  in  a  symbolic 
formula  that  the  relative  effects  cotild  be  otimated. 

After  adverting  to  Mr.  D.  K.  Clark's  formula,  w  — •  a 
T*  ■i-b  t,  and  poiniingout  that,  from  its  empirical  nature, 
il  was  only  applicable  within  certain  limits,  the  author 
investigated  a  new  formula,  based  upon  well  known 
physical  laws  and  nialhcmatical  principles.  Assuming 
any  given  consumption  of  fuel  per  hour,  the  amount  of 
h«at  generated  was  first  determined;  then,  from  the 
laws  of  the  transmission  of  heat  through  plates,  the 
quantity  which  passed  through  the  fire-box  sur< 
face  into  the  water  was  deduced,  and  from  what 
remained,  the  teniper.ilure  of  the  gases  eiilering  the 
tuben  was  found.  From  this  the  loss  of  tfac  temperature 
in  passing  through  the  lubes  was  calculated,  basetl  upon  ^k 
tlir  same  law  of  transmission,  and  thus  there  was  ob-  ^| 
tained  the  temperature  of  the  gases  in  the  smoke. box. 
From  the  loss  of  temperature  in  pas^iing  through  tlie 
tubes,  the  evaporative  effect  of  tlie  tube  suiface  w^s 
ascerta.iniid,  and  this,  added  to  that  of  the  fire-box,  gave 
the  total  evapor^Ltivc  effect  of  the  boiler. 

From  the  author's  formula  the  evaporative  power* 
of  Iwen^  engines  were  calculated,  and  the  remits  com- 
pared with  actual  experiment  and  witli  those  given  by 
Mr.  D.  K.  Clark's  formula.  It  was  shown  th.-itthe  tube 
surface  was  a  \cry  inipo-rtanC  element,  and  that  on  nn 
average  the  .tubes  effected  nearly  80  per  cent,  of  the 
whole  cvApoiaiion.  Also  that  the  ^nerally-received 
idea,  that  1  foot  of  (ire-box  surface  was  equ.1l  lo  3  feet 
of  tube  surface,  was  fallacious  f  indeed  the  proportion 
was  vetjr  variable,  for  while,  in  the  "  Ixion,"  i  foot  of 
box  suit  ace  was  only  equiil  lo  vj  foot  of  tube  surface, 
yet  in  No.  33,  Caledonian  Engine,  1  fool  of  box  surface 
was  equal  to  five  f««t  of  tube  surface.  Consequently  do 
Rxed  ratio  could  nfford  a  safe  rule  for  practice.  It  was 
then  demnnslrnted  that  the  length  of  Ihe  tubes  had 
nothing  to  do  with  economy  of  evaporation,  but  that 
this  depended  simply  upon  the  ratio  between  the  con- 
sumption of  fuel  per  hour  and  the  total  absorbing 
surface.  The  question  oE  thediametcr  of  the  tubes  was 
next  discussed,  the  late  Mr.  Zcrah  Colburn'x  views  being 
dissented  from;  and  it  was  shown  that  ilic  diameter 
was  a  matter  of  no  consequence  so  long  as  the  proper 
amount  of  surface  was  obtained.  The  same  remark 
might  be  made  regarding  the  ratios  between  the  fire- 
grate and  tlie  heating  surface.     Il  was  not  Ihe  area  of 


• 


I 


J 


103 


THE  TELEGRAPHIC  JOURNAU 


[MAJtCH   [,   1878. 


Ih*  finsgntte,  but  the  wclgtit  of  fuel  consumed  per  hour, 
which  had  to  be  consiiiureJ  ;  und  as  (egnrdorf  economy 
of  f:va|>o ration,  it  matlercd  little  whether  50  lbs.  of  coko 
per  *qt»fe  foot  per  hour  were  burned  in  a  gmti:  of  w 
sqvai*  feet  an^,  ox  too  lb«.  per  Kquan;  foot  fwr  hour  in 
a  State  of  id  square  feet  area.  In  each  »i»«,  if  Die  ab- 
sorbing surface  •Hf.tc.  the  »iime,  the  nriinoni]'  of  ev.ipora- 
tion  would  be  the  same. 

The  qucttion,  how  fax  the  comtHistion  of  fuel  was 
perfect,  wa*  then  examined  ;  anJ  it  was  pointed  out 
ihji  in  many  CAies  it  w.ia  v«ry  far  from  beinj  so,  aom* 
French  experiments  exhibiting  losses  of  from  32  to  39 
per  cent. 

I'bc  ecneral  conctiuions  jtrrired  »l  might  be  thus 
wimmedup:— that  no  fixed  nile  could  be  estublished  as 
the  best  for  the  relative  proportions  of  the  fire-gnite, 
fire-box,  and  tube  surfaces  ^  tliat  k-nj^th  of  tube 
had  nothinj  to  Ao  wiih  economic  effvct ;  that  the  dia- 
meter of  the  tube  was  also  a  matter  of  indifference;  that 
ccoQom/  of  fuel  did  nnt  depend  upon  the  rate  of  firing  ; 
thai  when  the  (juantity  o!  fuel  burnt  was  moderate,  «4y 
50  lbs.  or  Co  lbs  pet  S(|iiare  foot  of  ^lale  uer  hour,  the 
combustion  was  nearly  perfect,  while  with  hard  firing 
(here  was  considerablr  lo:t:i  from  carbonic  oxide  p.tssinn; 
away  unconi'-imcd  ;  nnd  that  a  large  increase  of  heating 
hurfacv  in  proportion  to  coal  burnt  only  iilightly  increased 
the  coonomic  effect,  which  within  the  limtt^  n(  praciicc 
in  locomotive  engines  was  nearly  in  ptoportiiMi  to  the 
fourth  root  o(  the  heating  surface. 

In  the  discu»ion  which  followed,  and  which  was  con- 
tinued on  Tuesday,  Ihc  igth  of  February,  most  uf  the 
speakers  expressed  their  sense  of  the  value  of  the 
I'aper,  and  their  concurrence  in  many  of  the  views 
enunciated  in  it.  Mr.  Clark  uid  that  hiN  formiiU  bad 
been  con»tcucted  from  the  results  of  three  hundred  cx- 
[wriincnls.  Mr.  BramH-clI  pointcit  out  that  in  former 
lirocis,  when  coke  waa  ttii.-  tiicl  employed,  Ihc  area  of 
the  iire-gr.kte  wa«  an  inipoTi;iiit  element,  &s  affording 
the  only  means  of  access  of  uir  1  but  that,  oow,  as  the 
use  of  coal  ncccuitated  the  admission  of  air  in  front  to 
viiture  combustiun,  the  arcA  of  the  fire.gralr  was  of 
little  consequence.  Fuel  might  be  applied  in  the  sitlid. 
liijuid,  or  gaseous  stAte;  in  ine  latter  stale  the  surface 
exposed  lu  combustion  is  infinite;  in  the  liquid  state 
tho  surface  exposed  is  very  great ;  but  En  the  solid 
stale  Ihc  surface  exposed  depcntis  entirely  on  the  site 
of  thcpiccei  of  fuel ;  jind  Mr.  Uramwell  offirn-.ed  thut 
Ibe  einctencv  of  combustion  depends  largely  on  1)19 
luelhod  of  firing,  and  that  if  is  greatest  when  (mall 
amounts  ol  fuel  are  being  CDn<itanIly  put  on  ;  htil  that  as 
sucti  a  method conducledbyniatiualubour,  would  involve 
loo  gri-al  expense  inwagog,  mechanical  means  of  firing 
should  be  <icviscd.  lie  remarked  that  for  economy  in 
combustion  an  uiccss  of  nir  was  prcfefable  (u  a  defi- 
ciency ;  aitd  b*advocaccd  a  scries  of  trials  of  loco- 
motives being  made  .^imila^  to  (hose  instituted  for 
ujrriciiltuial  t-ngincs  by  the  Rural  Apricuttural  .Society. 
wliicfi  had  b*en  attended  wilfi  such  excellent  results, 
One  speaker  observed  that  no  such  trials  were  needed, 
OS  all  locomotives  were  under  conataot  (rial  in  the 
usaal  course  of  working,  and  lliat  promotion  was 
granted  to  th«  men  mainly  for  economical  firing, 
Another  speaker  said  that  the  adoption  of  the  amount 
of  fuel  consumed,  as  a  standard  of  comparison,  was 
like  Mlimating  a  man's  value  by  the  wages  he  received 
inslcad  of  by  the  amount  of  worlt  he  accomplished,  tind 
(hat  the  quantity  of  water  evaporated  should  be  taken 
as  the  standard.  Mr.  Longridge,  in  icply,  expressed 
Ills  opinion  that  it  was  thoroughly  established  by 
experiment  that  the  combustion  was  equally  cfhcieol. 
whether  the  firing  was  done  gradually  or  in  a  mass. 
lie  considered  his  fonnula  applicable  to  all  cases, 
whereas  an  empirical  formula,  like  Mr,  Clark's,  failed  in 


certain    instances    to    give    correct    results ;    and   he 
claimed  far  his  Paper  the  merit  of  practical  utility,  as 
affording  a    ready    means    of  asc«tuining    th«   moat     j 
advantaj^us  dirocfutona    far   the    various  parts    o^^^ 


loconolive  boilers. 
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PHYSICAL  SOCTETY.— iCth  Frmuarv,  1S78. 

The  Prvsidenl,  Professor  W,  G.  AiuMS,  in  the  chair. 

The  following  candidate  was  elected  a  member  of  the 
Society  ;-Mr.  G.  H.  Wost,  M.A. 

Dr.  Lot>oe  read  for  Mr.  II.  F.  .^^orlcy,  M.A.,  a  paper 
cm  "Grove's  Gas  Hattcry."  Afi^r  referring  to  the 
views  of  M.  Guugain  and  Mr.  Grove  himself  with 
regard  to  the  cause  of  the  action  of  this  apparatus,  the 
author  proceeded  to  describe  an  elaborate  series 
of  experiments  1l«  has  recently  made  in  order  to 
ascertain  the  circasi stances  by  which  it  t«  regulated. 
It  would  be  impossible  to  give  a  clear  account  of  them 
in  a  short  sp.ice,  but  <ome  of  his  condusiotts  ore  as 
follows  :^Thc  whole  of  the  current  is  dae  to  dissolved 
^as,  and  if  n  be  the  dtstaiKC  of  the  level  of  tlie 
iquid  from  the  top  of  the  plate  in  the  k  tube,  and 

a  —  —    ,  c  being  given  in  galv.  readings  and  r  in 

ohms,  he  finds  that,  approximately,  (1  -f  m  a)  c  —  A  4- 
«  ^  —  (c  +  n  rfj  K  where  a,  A.  i,  rf.  and  e  are  constant*. 
The  elrctromotive  force  is  not  constant,  but  rises  vrith 
the  resistance.  The  current  a  greater  in  proportioa  as 
the  gas  prc-tcnt  in  Ihc  elements  is  less  ;  and,  finally,  tlw 
current  appears  to  vary  directly  with  the  pmsure. 

Mr.  S.  C.  TisLEY  then  described  the  harmonograpli, 
specially  referring  lo  its  use  for  drawing  pairs  of  carves 
for  tho  atcrooMoope.  This,  tlw  latest  form  of  hit 
pendulum  apparatus,  is  capable  of  giving  a  ^'cry  great 
variety  of  curves,  for,  in  addition  to  rccUngular 
vibrations,  parallel  and  elliptic  motions  can  be  com> 
bined  by  its  means.  In  the  older  form  of  apparatus 
each  pendulum  moves  on  the  other  as  a  centre,  whereas 
in  the  instrument  described  they  are  independent.  One 
pendulum  carries  at  its  upper  end  a  table  which  can  be 
caused  to  rotate  by  clockwork  if  required.  Thewltole 
is  supported  on  a  kind  of  gimbal-ioint  formed  of  two 
pain  of  knife-edges  at  right  angles,  so  arranged  that 
vibration  cin  take  place  cither  on  one  or  the  oiher,  or 
the  two  can  be  so  combined  as  lo  give  a  circular 
mulion  ;  or,  again.  Iho  pendulum  can  be  caused  to 
vibrate  In  any  given  plane.  The  second  pcndalun 
vibrates  in  the  nlanc  in  which  the  two  hang,  and  carriM , 
at  its  upper  cniJ  iin  arm  terminating  in  a  pencil  Over" 
the  table  of  the  other  pendulum.  A  very  ingenious 
adjustment  renders  it  pos&ibic  to  raise  or  lower  the  bob 
of  the  second-named  pendulum  during  its  motion.  If 
two  pens  be  aUachcd,  about  2^  tDcbos  apart,  laitead  of 
the  smglc  ortc  usually  cmploj'ed,  and  two  curves  be 
traced,  they  .irt-  nof  precisely  similar,  and  when  viewed 
in  a  stereoscope  tliey  are  found  to  give  the  wcll-knowa 
appearance  of  solidin  to  tlte  figure.  It  was  further 
shown  that  by  padually  changing  the  relative  motions 
ol  the  pendufunis  it  it  possible  10  impart  to  the  currr 
nuny  of  ilio  forms  observed  in  biaxial  crj-uals  in  ike 
polarisoope. 

Mr.  F,  G.  M.  Pack  then  exhibited  tb«  action  of  the 
telephone  on  a  capillary  electrometer.  The  construc- 
tion of  Uppman's  Eleclromcter,  as  modified  by  M^rey, 
was  first  explained,  and  tbe  meniscus  of  the  mercury  in 
the  capillary  tube  was  thtown  on  the  screen  by  the 
olcctrie  light.  The  delicacy  of  the  instrument  was 
shown  by  passing  a  current  of  fottTi  "^  *  J^anicll,  which 
caused  adistiiict  raovemontof  liio mercury.  Resistance 
of  5000  ohms  and  ^^  ohm  gave  approximately  tba 
same  defection ;  so  that,  in  practice,  Ihc  instrument 
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ittr  be  considered  to  be  inilependent  of  resistance  ;  in 

mition  to  which  it  possesses  the  great  advantage  of 

portibiiity,  and  its  indications  are  almost  instantaneous. 

ToiUurtrate  the  use  of  the  electrometer  for  physiological 

inresb'gations,  a  frog's  heart  was  connected  by  non- 

polaiiuble  electrodes  with  the  instrument ;  each  beat 

of  the  heart  caused  a  considerable  movement  of  the 

nKmiy  column.     A  telephone  was  now  connected  ;  on 

presing  in  the  iron  plate  the  mercuiy  moved,  and  on 

wreising  the  wires  the  movement  was  seen  to  be  in 

the  opposite  direction.     On  singing  to  the  telephone 

each  note  produced  a  movement,  but  the  fundamental 

note  of  the  plate,  as  well  as  its  octaves  and  fifths,  had 

the  greatest  effect.     On  speaking  the  mercury  oscillated 

coDtinoalty ;  some  letters  of  the  alphabet  had  scarcely 

loy  eSect,  and  the  w  was  especially  curious,  producing 

a  double  movement.      Reversing  the  wires  did  not 

liter  the  character  or  direction  of  these  movements. 

Tliesame  elTect  was  observed  when  the  telephone  was 

in  the  primary  and  the  electrometer  in  the  secondary 

onl  of  a  Du   Bois    Reymond's    induction   coil.       In 

conclusion  Hr.  Page  showed  the  contractions  produced 

ilia  fray's  leg;  on  inserting  under  the  sciatic  nerve 

'  two  platinium  wires  coupled  with  the  binding  screws 

oi  a  telephone,  and  tallting  to  this  instrument,  violent 

contractions  ensued. 

lo  the  course  of  the  discussion  which  followed.  Prof, 
GUHAU  Bell  expressed  himself  as  highly  gratified 
it  the  results  of  Mr.  Page's  experiments.  He  has  made 
Wymany  attempts  to  ascertain  the  strength  of  the 
corrent  produced  by  the  human  voice  in  vain,  but 
WBiiders  the  present  method  will,  in  all  probability, 
Eire  some  most  valuable  results.  He  was  quite  unable 
toaccount  for  the  fact  that  the  motion  of  the  mercury 
'00k  place //-era  the  opening,  but  this  seems  to  depend 
on  conditions  not  yet  determined, 

Mr.  Wilson  then  exhibited  for  Prof.  S,  P,  Thompson 
1  Laotern  Slide  Galvanometer  for  showing  the  deflec- 
lions  of  the  needle  to  an  audience.  It  consists  of  a 
twlof  insulated  copper  wire  wound  on  a  flat  bobbin, 
■itliin  which  a  needle  is  balanced  on  a  horizontal  axis  ; 
*i»  needle  carries  a  long  needle  of  aluminium 
tn?ersbg  a  semicircular  divided  photographic  scale, 
*«1  as  this  is  transparent,  the  index  can  be  projcttcd 
Mloihe  screen.  The  whole  is  enclosed  between  two 
t»»  plates. 


(Stiural  Bdtmt  Columns. 

UINUTES  OF  PROCEEDINGS  OF  THE   INSTI- 

TUTION   OF  CIVIL  ENGINEERS,  SESSION 

1*76-77.     PART  III. 

Thkee  of  the  papers  read  and  discussed  at  the  meet- 

rogs  of  the  Institution  during  last  session  appear  in 

this  volume.     The  volume,    moreover,    besides   some 

selected  papers  not  read  at  the  meetings,  and  the  usual 

complement  of  abstracts,  contains  several  additional 

contributions   to   the  discussion  of   the    paper  on  the 

Sewage  Question,  published  in  the  preceding  volume, 

and  also  some  memoirs  of  deceased  members. 

Id  the  first  paper,  on  the  "  Transmissio.i  of  Power 
to  Distances,"  Mr.  Robinson  treats  of  the  various 
methods,  such  as  water  pressure,  steam,  compressed 
air,  shafting  and  ropes,  by  which  power  produced  at 
one  place  can  be  transmitted  to  another. 
Water    pressure   stored    up   in    accumulators,  and 


distributed  in  pipes  to  hydraulic  engines  is  extensively 
used  in  docks  where  the  demand  for  power  is  inter- 
mittent. For  instance,  lock  gates,  capstans,  and  swing 
bridges  over  entrance  locks  only  require  to  be  united 
near  high  water,  and  a  steam  engine  by  working  ron> 
tinuously  and  storing  up  the  power  in  an  accumulator 
(in  which  the  water  is  pumped  up  to  a  height  in  a 
cast-iron  cylinder,  and  pressed  upon  by  a  weighted  ram 
working  in  the  cylinder),  is  able  to  exert  in  a  limited 
period  a  power  wiiich  it  would  be  quite  unable  to 
produce  within  the  required  time.  The  power,  more- 
over, thus  applied  is  steady,  readily  controlled,  and 
capable  of  transmission  to  long  distances.  The  loss  of 
efficiency  varies  between  10  and  50  per  cent.,  according 
to  the  machine  to  which  it  is  applied.  The  defect  of 
the  system  is,  that  when  an  hydraulic  machine  has 
occasion  to  exert  a  force  considerably  below  its  full 
working  power,  the  loss  of  power  is  the  same  as  if  it 
had  exerted  its  full  force.  Thus,  if  an  hydraulic  crane 
raises  one  ton  ^r  ten  tons,  the  water  expended  is  the 
same.  The  mean  cost  of  water  power  is  i'26d.  per 
foot-ton,  as  gathered  from  numerous  instances. 

Steam  may  be  ecoaomically  applied  for  transmitting 
power  to  short  distances;  but  for  long  distances,  owing 
to  the  variations  in  temperature,  there  is  a  difficulty 
in  maintaining  tight  joints,  the  pressure  is  liable  to 
fluctuations,  and  condensation  causes  loss  of  power. 

Compressed  air  is  frequently  employed  for  trans- 
mission of  power :  it  is  vcty  suitable  for  underground 
operations  where  in  many  cases  steam  or  water  would 
be  objectionable.  It  has  the  advantage  of  accom- 
modating the  power  to  the  work  to  be  done,  but  the 
disadvantage  of  considerable  loss  of  effect,  amounting 
to  at  least  50  per  cent.  Its  loss  also  by  friction  in 
transmission  is  much  greater  than  in  the  case  of  water, 
owing  to  the  far  Urger  volume  of  air  required  to 
transmit  the  same  pressure.  Exhaustion  of  air  has 
been  tried  for  the  same  purpose,  and  has  been  utilised 
by  the  Post  Office  for  the  transmission  of  messages  in 
pipes. 

Shafting  and  ropes  arc  only  applicable  for  compara- 
tively short  distances. 

Another  method  of  transmission  of  power  by  the 
electric  current,  not  mentioned  in  the  paper,  appears 
likely  to  go  far  beyond  all  other  hitherto  known 
methods,  both  as  regards  the  distance  of  ready  trans- 
mission, an<!  the  small  loss  in  efficiency  when  the  power 
transmitted  is  made  to  increase  directly  as  the  distance. 

The  second  paper  is  on  "The  River  Thames." 
Only  a  portion  of  the  river,  viz.,  between  Teddington 
and  its  mouth,  is  dealt  with  by  Mr.  Redman.  The 
paper  furnishes  a  historical  survey  of  the  different 
changes  which  have  occurred  in  this  part  of  the  river  ; 
and  special  reference  is  made  to  the  tidal  variations 
due  to  the  removal  of  the  old  Westminster,  Blackfriars, 
and  London  Bridges,  the  construction  of  the  embank- 
ments, and  the  dredging  operations  of  the  Con. 
servators.  It  appears  that  the  removal  of  obstructions 
has  raised  the   hig\\  waVet  \«\e\j  Mvi  ^o'lib^iftv^  *ift 
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embankments  by  reducing  the  reservoir  area,  have,  to 
some  extent,  aided  this  result.  The  channel  of  the 
river  has  been  greatly  improved,  and  Waterloo  Bridge 
is  the  only  important  obstruction  still  in  existence,  and 
in  the  last  half  century  the  volume  of  tidal  water 
flowing  in  above  London  Bridge  has  increased  thirty- 
three  per  cent.  The  extension  of  the  embankments  on 
the  southern  side  of  the  river,  is  the  chief  improvement 
required ;  and  when  we  consider  that  any  works  for 
diminishing  floods  in  the  upper  portions  of  the  river 
will  bring  down  the  flood  waters  more  rapidly  and  in 
larger  volumes  than  at  present,  it  is  evident  that  works 
for  securing  the  low  lying  portions  of  the  metropolis  on 
the  Surrey  side  of  the  river  should  be  undertaken  with- 
out  delay. 

The  third  paper  is  by  Professor  Hull  "  On  a  deep 
Boring  for  Coal  at  Searle,  Lincolnshire."  This  boring, 
though  carried  down  to  a  depth  of  2,030  feet,  whilst 
bringing  to  light  several  interesting  geological  facts,  has 
not  hitherto  been  taken  low  enough  to  ^ecide  the  main 
question  for  which  it  was  undertaken,  namely,  what  is 
the  easterly  limit  of  the  Yorkshire  coal  measures 
beneath  the  newer  formations. 


PROSPECTS   OF   THE   ENGINEERING 
PROFESSION. 

Tkb  stagnation  of  all  enterprise,  which  has  now  for 
some  time  been  severely  felt  by  members  of  the  engi- 
neering profession,  both  civil  and  mechanical,  cannot, 
in  the  ordinary  course  of  events,  be  expected  to  last 
indefinitely.  The  present  position  of  affairs  has  not 
wholly  been  brought  about  by  the  unsettled  state  of 
Europe  generally,  but  may,  in  some  measure  at  least, 
be  attributed  to  over  production  and  over  construction 
during  the  period  of  the  last  season  of  prosperity.  The 
benefits  of  this  are  now  being  realised  by  the  public 
generally ;  but  as  soon  as  the  means  of  supply  had 
exceeded  the  normal  rate  of  demand,  prices  fell  and 
producers  have  had  hard  times  ever  since.  Each  season 
of  great  prosperity  in  any  branch  of  industry  is  sure  to 
be  followed  by  a  rush  of  persons  to  share  in  the  gains  : 
thus,  when  civil  engineering  is  in  its  zenith,  and  the 
leading  members  of  the  profession  have  their  hands 
full  of  work,  the  juniors  all  find  occupation,  an^  the 
numbers  of  engineering  pupils  increase,  as  a  rule,  far 
bf^nd  the  probable  future  requirements  of  the  country ; 
and  these,  when  times  are  dull,  have  for  the  most  part 
to  fall  back  upon  their  friends,  or  turn  their  hands  to 
some  other  occupation,  some  only  temporarily,  but 
many  for  good;  a  suflicient  body,  however,  always 
remain  to  keep  up  the  numbers  of  the  profession  at  a 
strength  equal  to  any  probable  future  requirements 
for  their  services.  The  engineering  works  of  this 
country  during  the  past  forty  years  have  extended 
at  a  rapid  rate,  and  it  does  not  now  seem  pos- 
sible for  any  great  and  continuous  length  of  rail- 
way to  be  projected  to  meet  any  possible  requirements 
that  are  not  already  served  by  existing  lines,  and 


the  only  probable  exteosiona  must,  therefore,  for  thi 
most  part,  consist  of  short  and  unambitioua  sectiou. 
But  although  the  future  field  of  railway  engineering 
so  far  as  construction  is  concerned,  is  limited  in  thii 
country,  and  native  engineers  are  employed  in  the 
construction  of  lines  in  foreign  countries  where  Engliili 
engineers  formerly  were  engaged,  there  still  Femaint 
a  vast  field  of  undeveloped  wealth  in  India  and  our 
numerous  colonies,  owing  to  the  want  both  of  poptila< 
tion  or  of  communication,  and  in  some  instances  of 
both.     When  a  railway  is  constructed,  however,  the 
work  of  the  engineer  cannot  fairly  be  considered  at  an 
end  in  connection  with  it.     The  demands  of  increaiidg 
traffic  have  led  to  the  introduction  of  the  block  system, 
and  of   continuous  breaks,  by  the  aid  of  which  tka 
carrying  powers  of  a  line  are  considerably  iocreased; 
and  there  appears  no  reason  why,  by  the  introdnctiM 
of    further  improvements,  which    it    rests   with  tbe 
engineer  to  design  and  subsequently  carry  ont,t])dr 
capacities  should  not  be  still  further  extended  beyoad 
anything  that  has  hitherto  been  effected.     In  ^f- 
building,  engineers  have  scarcely  yet  built  anything  ii 
excess  of  the  dimensions  of  the  first  floating  vessel  of 
which  any  records  exist,  and  doubtless  there  yet  n- 
mains  ample  scope  for  improvements  in  the  design  and 
construction  of  ships,  and   in   the  various  machim 
connected  with  the  working  of  them.   The  introdnctioa 
of  steel  for  purposes  of  construction  will  aSord  vessdi 
a  larger  carrying  power  in  proportion  to  their  dima- 
sions,  and  so  give  them  the  means  of  yielding  giealet 
commercial  profits  to  their  owners.     By  the  impnre- 
ments  in  boilers,  in  recent  years,  the  consumption  of 
coal   on    board    of   steamers   has   been    greatly  di- 
minished ;   but   it  can   scarcely   be   doubted  that  in 
course    of   time    coal    will   be    superseded   f&r  tUt 
purpose,  and    perhaps   a   more   subtle    power  thu 
steam,  will  take  the  place  of  the  present  ciunbioV 
machinery  now  employed  for  propulsion.     This  is  a 
question- which  deserves  the  attention  of  engineers,  and 
for  which  a  wide  field  presents  itself.  There  seems  also 
no  reason  why  some  sort  of  brake  power  should  not  be 
applied  to  vessels  on  the  seas  as  a  means  of  protectioo 
against  collisions,  or  to  enable  them  to  bring  to  sud- 
denly when   required,  as  well    as  to  railway  trains. 
Whilst  for  commercial  vessels  the  engineer  is  required 
to  promote  in  every  way  economy  and  safety,  for  fight- 
ing-ships he  has  to  develope  fresh  means  of  desttuctioa 
and  protection  ;  vast  as  are  the  powers  now  employed 
for  these  purposes,  it  cannot  be  doubted— judging  from 
the  advancements  in  these  made  in  recent  years — that 
far  greater  powers  in  both  directions  are  capable  of  bring 
developed  than  at  present  exist.    With  the  exteonon  of 
commerce,  and  the  increase  in  the  numbers  of  vesseb, 
harbours  and  dock  accommodation  must  ever  be  re- 
quired on  an  extended  scale  where  they  now  exist,  and 
for  the  convenience  of  new  ports,  as  these  spring  into 
existence  in  parts  of  the  world  hitherto  too  sparsely 
populated  to  justify  their  indulgence  in  such  commercial 
luxuries,  but  which  in  time  must  become  necessities. 


^LvRCil  I,  i«78-3 


THE  TELEGRAPHIC  JOURKiU- 


105 


TW  meuts  eiixing  tor  raising  sunken  ships  &K.  it 
must  b«  sdmiUeU,  rabftrably  defective,  and  yet  a  vast 
&ti  pmlltablc  field  at  labour  lies  open  to  any  one  who 
BUT  tuccecd  in  iucov«ring  (torn  permanent  loss  ve*««ls 
tmct  sunk  ro  the  bottom  ol  the  ocean.  The  convejr- 
(■ceof  Ircsh  meftt  from  the  prairie  belds  wbcra  cattle 
«R  Miif  valued  (or  their  hides  aitd  hoofs,  to  the  lecm- 
i*f  popalatioiu  of  den«l]r- packed  European  towns  and 
vIBages,  is  still  a  question  open  (or  practical  solution, 
ApcnJent  in  a  gr«at  ni«aiure  upon  the  engineer  for  its 
■oeompltsluncDt. 

!■  raining  and  qnairying  the  scope  for  practical 
■ppUcation  of  more  economical  and  effective  means  of 
vork  is  practically  unlimited,  and  in  our  colonics  and 
India  untold  wealth  yet  remains  undisturbed  whcic  it 
has  laid  bidden  since  the  development  of  the  orbs  from 
diana.  In  India  particularly,  where  there  is  already 
an  nicqitive  population,  more  Jihan  half  of  whom  ate 
dependent  on  agriculture  (01  a  living,  the  development 
of  new  iDduitricn  and  maautacturca  is  all  important, 
Aod  17  nothing  else  will  this  be  more  readvly  ac<:om- 
pKifcnri  than  by  developing  the  mineral  resources  of 
die  CDUOtry.  India  is  indeed  a  country  which  in  tlw 
midsl  ol  wealtb  i*  poor,  and  nothing  but  British  energy, 
paiad  by  engineering  skill,  can  recover  it  from  its 
pMswt  portion.  The  mechanical  arts  and  manufac- 
tun*  are  ever  open  to  improvement  at  the  hand  of  the 
tsBiliinccf,  and  the  keen  competition  of  the  present  day 
tnsst  give  th«  pr«-emioeaoe  to  those  who  ate  ever 
seeking  for  improveiiietits  and  economics  in  the  pro- 
duction of  their  manufactures,  from  a  pLn  to  a  steam 
cmfac,  by  the  introduction  of  improved  appliances. 
Wlwn  legislative  enactments  are  powerless  to  protect 
the  country  from  ih«  serious  loss  caused  by  trade 
•Inke^  the  engineer  in  looked  to  for  the  provision  of 
sneclunical  contrivances  to  supersede  skilled  labour, 
and  taj^y  of  our  most  remarkable  labour-saving 
machines  owe  their  tntiVduction  to  this  cause.  No 
ODC  irill  (or  one  moment  deny  that  ample  room  still 
nnwiu  for  further  inventions  in  this  direction.  The 
earth  and  the  watct  are  now  the  highwnyii  of  the 
world,  but  science  has  not  yet  succeeded  in  tracking 
IIk  regions  of  the  air  in  a  manner  suit«Me  for  providing 
s  ngnlar  system  of  aerial  locomotion.  This  has  been 
the  fancy  of  poets  and  day-dream  of  pHilosophccs, 
•fid  it  Mill  waits  upon  our  engineers  for  sticccufut 
■CEOntpUah  meat. 

At  almoftl  all  times  it  has  been  the  cry  that  nothing 
more  temained  for  engineers  to  accomplish  ;  like  the 
ay  ol  the  warrior  of  old,  there  remained  no  more 
«oritfalortb«a  to  coo<iueT.  Yet,  notwilhttanding  the 
liwinnt.  Use  nmnbera  of  the  profession  have  ever  been 
sle«£ily  on  the  increase,  ready  to  meet  the  consUnt 
demand  for  their  labours,  in  cousct|u«nce  of  extensions 
ia  old  channels,  or  the  devetopement  of  new  branches 
of  CftgtDeering  following  upon,  the  incteiuing  require- 
HMSla  of  man.  The  very  birth  of  the  engineering 
pcvfosalon  scarcely  extends  beyond  the  length  of  a 
•liighr  Ufe,  whilst  within  4]uile  recent  years  there  have 


been  added  to  il  llie  several  branches  connected  more 
especially  with  tel^raphy,  sanitation,  gas  and  water 
supply.  As  time  advances.  Nature  appears  to  tra 
opening  to  man's  view  with  ever  increasing  rapidity 
her  storehouse  of  knowlcilge,  and  although  the  timet 
are,  at  present,  doubtless  wanting  in  that  material  ad> 
ranccmcnt  which  so  conspiciously  di&tinguislied  the 
immediately  preceding  years,  we  may  rest  assured  thai 
it  is  but  a  pattse  on  the  general  onward  progress  of 
science  and  labour,  end  judging  from  the  past— which 
b  usually  00  incorrect  reflection  of  tbe  future— there 
can  be  little  doubt  that  the  lime  Js  not  far  oS  when  the 
energies  of  the  profcsiion  wilt  again  be  heavily  taxed, 
and  new  enterprises  and  new  industries  will  demand 
from  the  man  of  science,  and  the  practical  enginoei, 
tliose  s-ervicea  which  have  been  10  successfully  rendered 
in  the  past. 

ThS  RaDIOUBTEII  AHD  TH8  SPHEROIDAL  StATC— 
The  following  lucid  exposition  of  the  latest  theories  ex* 
plaining  the  action  of  Crooke's  radiometer,  and  the 
cause  of  the  phenomenon  known  as  the  spheroidal 
state,  was  given  by  Professor  Barrett  in  a  recent  lecture 
atthe  London  Initilution.  He  said,  "To  Mr.  Stoney  ia 
unquestionably  due  tbe  great  honour  of  having  been  the 
first  fully  to  explain  the  true  theory  of  the  radiometer." 
It  was  in  the  course  of  these  investigations  that  Mr. 
Stoney  has  been  quite  recently  led  to  show  that  the 
force  which  is  so  active  in  the  high  rarificalion  <that  is 
necessarj-  for  the  effective  rotation  of  the  radiomelcr)  is 
also  prexeni  at  ordinary  atmospheric  tensions.  Now  It 
is  this  force  which  forms  the  new  explanation  of  the 
spheroidal  state.  In  order  to  understand  the  action 
that  occurs,  it  must  be  recollected  that,  according  to 
calculation,  the  number  of  molecules  of  air  that  at 
ordinary  pressure  occupies  the  space  of  a  pin's  head  is 
1,000,000,000,000,000,000;  when  the  radiometer  globe 
ii  exhausted  of  these  molecules  of  air,  as  far  aa  we  can 
do  il  by  mecluinical  means,  there  are  still  some  (ew 
millions  remaining,  and  these  are  in  constant  motion. 
Heat  makes  them  move  more  rapidly,  cold  more  slowly. 
If  wc  have  two  surfaces  placed  very  near  each  other, 
one  surface  hot  and  the  other  cold,  from  the  hut  surface 
the  molecules  will  be  thrown  oR  with  greater  rapidity 
than  they  reached  it ;  and  if  the  cold  surface  be  near 
enough  they  will  "  bombard  "  it.  Hence  there  will  be  a 
tendency  in  the  hot  and  cold  surfaces  to  retreat  from 
one  another,  and  when  with  one  of  these,  as  in  the 
radiometer  this  is  po«ible.  It  ensues.  This  force  would 
obviously  disappear  <0  !f  the  residual  molecules  could 
bo  wholly  removed  or  so  lessened  in  number  that  their 
action  n-oold  be  insensible,  or  (1)  if  the  surfaces  were  so 
far  apart  that  the  augmented  molecular  activity  had 
expended  itself  before  reaching  the  cool  surface.  Ap- 
plying the  same  kind  of  reasoning  to  the  spheroidal 
slate  of  liquids,  we  can  see  that  it  is  only  at  relatively 
short  distances  from  tbe  metal  that  the  interaction  will 
occur.  Professor  Barrett  showed  b^  «t;^>«\wv«».v  *\». 
the  spheroidal  Mat*  cwa,\A\»t^w>ii«4Vv'i»  Rsi\a.%\t 


I 


lo6 


THE  TELEGRAPHIC  JOURNAL, 


[Masch  I,  1S78. 


which  there  could  be  no  vapour  given  o(T,  as  the  old 
theory  required  ;  and  also  that  it  could  be  produced  in 
cases  of  very  slight  difTerenccs  of  temperature. 

Elasticity  of  Palladium  Wires. — M.  Gcsechus 
finds  that  the  co-efficient  oE  elasticity  of  palladium,  and 
of  its  alloys  with  silver  and  gold,  diminishes  during 
absorption  of  hydrogen  by  the  wires.  When  the 
hydrogen  is  evolved  from  the  wires  the  co-efficient  re- 
turns to  its  original  value.  The  strongest  effect  was 
obtained  with  a  wire  composed  of  75  per  cent,  of  pal- 
ladium and  25  per  cent,  of  silver. 

OsHiuii  AND  Iridium  are  the  hardest  metals  known 
which  can  be  found  in  any  appreciable  quantity.  They 
are  therefore  likely  to  become  useful  for  rock-drillsi 
graving  tools,  philosophical  instruments,  balances, 
watches,  &c.  They  are  highly  immallcabic,  and  require 
the  oxy>hydrogcn  flame  to  melt  them.  They  are  at 
present  chiefly  obtained  from  the  mines  of  the  Pacific 
slope,  N.  America. 

Mallbabilitv  of  Gold. — According  to  the  Journal 
of  the  Franklin  Institute,  Mr.  Outeridge,  the  Master  of 
the  Mint,  Philadelphia,  has  made  the  following  ex- 
periments, which  show  how  infinitcssimally  thin  is  the 
coating  of  gold  necessary  to  gild  a  metallic  surface.  A 
plate  of  copper  t^'uiI  '^^  ^^  '"'^'^  thick  was  taken,  and  a 
strip  8  inches  long  by  2J  wide,  giving  a  surface  of  20 
square  inches,  was  cut  from  it,  polished,  and  then  weighed 
by  a  line  chemical  balance.  A  coating  of  gold  sufficient 
to  produce  a  fine  gilding  was  then  deposited  on  the  strip 
by  means  of  an  electrotype  apparatus,  and  the  strip 
weighed  anew.  The  increase  of  weight  was  found  to 
be  -jIq  of  a  grain,  thus  showing  that  a  grain  of  gold  is 
capable  of  electro -plating  200  square  inches  of  surface. 
With  the  same  quantity  of  beaten  gold  only  75  square 
inches  could  be  covered.  The  thickness  of  the  electro- 
plating was  estimated  at  ^^^f  ^ni  ^^  ^"  inch,  whereas  the 
thickness  of  the  beaten  gold  in  question  would  be 
TttViti  °^  ^^  inch.  Seen  under  the  microscope  the 
thin  gold  skin  was  seen  to  be  perfectly  continuous  and 
of  a  uniform  pure  golden  tint.  Detached  from  the 
copper  by  means  of  nitric  acid,  which  dissolves  the 
latter  and  leaves  the  gold  unattacked,  the  skin  appeared 
semi-transparent,  and  when  held  between  the  eye  and 
the  daylight  it  took  the  fine  green  colour  of  gold.  Mr. 
Outeridge  has  succeeded  in  producing  films  of  gold 
iTvimni  °^  ^^  '"'^'^  thick,  that  is  10,584  times  thinner 
than  ordinary  writing  paper.  A  film  of  this  thickness 
obtained  from  a  grain  of  gold  would  be  sufficient  to 
plate  four  square  feet  of  copper  plate. 

Molecular  Constitution  of  Icb.— In  order  to 
determine  what  are  the  conditions  which  determine  the 
formation  of  non- transparent  and  transparent  ice, 
M.  R.  Pictet  freezed  some  water  in  a  va«  by  immersing 
it  in  a  chilled  solution  of  glycerine.  When  the  tem- 
perature of  the  water  was    kept  between  (f  C,  and 


—  I '5°  C,  the  resulting  ice  was  quite  transpareat ;  bnt 
if  the  temperature  was  kept  below  —  3°  C,  the  lee  was 
whitish  and  of  less  specific  gravity,  according  as  tha 
degree  of  cold  was  intensified.  The  opacity  of  the  ice 
was  found  to  be  dae  from  so  irregular  arrangement  of 
its  crystals  as  well  as  to  the  presence  of  little  globules 
of  air  of  less  thin  a  millimetre  diameter,  which  wera 
mechanically  enclosed  in  it.  These  small  globulei 
cou'd  be  cleared  away  by  carefully  collecting  them  irith 
a  larger  bubble. 

Compressed  Glass. — Messrs,  Siemens  of  Berlin, 
manufacture  a  kind  of  glass  compressed  by  means  of 
laminoirs,  which  is  even  stronger  than  the  tempered 
glass  of  M.  Bastie.  The  relative  resistance  to  breakage 
of  the  two  glasses  is  said  to  be  as  j  to  3  in  favour  of 
Siemens'  over  Bastie's.  The  fracture  of  the  latter  is 
fibrous,  whereas  that  of  the  former  is  crystallise.  The 
Strength  of  a  plate  of  compressed  glass  is  from  seven 
to  ten  times  stronger  than  a  plate  of  ordinary  glass. 
Experiments  made  before  the  Polytechnic  Society  of 
Berlin  have  shown  that  whereas  a  plate  of  ordinary 
glass,  supported  at  its  four  comers  in  a  horizontal 
position,  was  broken  by  the  fall  of  a  leaden  ball  120 
grammes  in  weight  from  a  height  of  three  decimetres, 
a  similar  plate  of  compressed  glass  was  only  broken 
when  the  ball  fell  from  a  height  of  three  metres,  or  tea 
times  as  high.  This  corresponds  to  an  energy  ol  blow 
a  hundred  times  greater  in  the  case  of  the  comprsssed 
glass. 

Action  of  Cumpkessed  Oxvgek. — M.  Bert  has 
recently  discovered  that  highly  compressed  oxygen  bas 
the  power  to  destroy  all  living  animal  and  imgiHiltli 
organisms.  Fermentations  which  are  doe  to  the 
presence  of  living  growths  are  entirely  checked  by  it, 
whereas  fermentations  due  to  dissolved  matter,  lika 
diastase,  successfully  resist  its  influence.  The  ripeninf 
of  fruits  is  arrested  by  exposure  to  compressed  ozygBn, 
but  the  poison  of  the  scorpion,  on  the  other  hand,  is 
unaffected  by  it.  Fresh  vaccine  matter,  subjected  for 
over  a  week  to  oxygen  at  a  pressure  of  fif^  atnio< 
spheres,  preserved  its  virtue,  and  there  is  theiefbfe 
good  reason  for  believing  that  the  active  principle  of 
vaccine  lymph  is  not  due,  as  has  been  hitherto  sup- 
posed, to  living  cells.  The  virus  of  glanders  and  car* 
buncular  blood,  freed  from  bacteria  after  being  treated 
with  compressed  oxygen,  were  found  to  retain  thdr 
powers  of  poisonous  inoculation,  and  may  therefon  be 
classed  along  with  vaccine  matter.  The  theory  which 
referred  these  blood  poisons  to  germs  has  been  sererriy 
shaken  by  H.  Bert's  important  investigation. 

AuoNGST  many  interesting  spedmens  of  beautifid 
and  celebrated  trees  exhibited  in  the  parks  and  gardens 
of  the  Paris  International  Exhibition— inyrtles  and 
planes  from  Greece,  lotuses  from  Egjrpt,  data  palas 
from  Arabia,  cypruses  from  Pei«a,  and  dtroas  fiMB 
Monaco — there  will  be  a  section  of  a  forest  giant  tnm 
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Ihc  Mlssitappi  over  Go  feet  in  cinnimfetence.  It  foims 
fkn  of  «  trunk  nearly  joo  Feet  hijrh,  whidt  was 
txineted  (rom  one  of  ttM  flMting  isbnd*  of  Ihe  Father 
ef  Wtten. 

Mr.  Gipfobd  has  in  course  oE  construction  a  Urge 
''jpdvtt  ballooD  to  bo  in  operaliun  ;(l  tUc  Paris  Exhi- 
Ulioa.  II  wiU  be  over  34  metres  In  diainetef  and  i> 
iMemltd  lo  tsiK  50  |>cnons  at  a  time  to  a  height  of 
feoBietTei. 

ScMicn  Schools  for  science  teaching  and  summer 
■kntific  excursions  into  the  country  are  beoomin{  very 
OMunan  in  America.  Tlw  Ute  Professor  Agusii  was 
l.ic  first  to  inau|[urate  them. 

All  iBtemalional  Exhibition  under  the  patronage  at 
H.R.H.  Kin;  Hutr-bert  is  to  be  held  at  Milan  in  1879. 
It  boa  been  oi^aniwd  by  a  Natioital  Committee,  and 
ibi  munidpaliiy  of  the  cit]^  liave  granted  the  necessary 
si'^e. 

PurAiUTlON  OP  SpoxcY  PtATlKUH.— Professor 
Biacer  in  a  communicau'un  to  the  Pltysical  Society  of 
Fnnkfbrt,  announces  that  spongy  platinum  may  be 
prepared  by  adding  a  small  quantity  of  double  tartrate 
at  soda  arMl  polaisa  lo  a  nolution  of  platinum  chloride, 
at^d  boiling  the  mixlurv.  A  violent  evolution  of  car- 
bonic acid  Cakes  plac«  and  all  the  platinum  is  deposited 
la  a  >pOBgy  form.  It  is  then  only  necessary  to  d'y 
Iba  laUer  on  filter  papitT. 

Visisi^  5i>u»o-WAVU.— Mr.  Scdle)- Tn/lor  recently 
rontRiBnicalod   lo  the    Royal    Society   a    prucau    for 
malcins  sooml-waves  visible  lo  the  oye.    A  hole  cut  in 
intboard  is  glazod  with  a  fi'm  of  soap  dissolved  in 
^jocHne,  just  ihich  enough  to  produce  bands  of  colour. 
Tlua  is  fixed  to  a  tuning -forlc,  which  is  put  into  vibra- 
by  a  violin  bow,  and  immediately  a  scries  of  rings 
baads  coirespooding  to  the  note  of  the  fork  are 
AipUyed  on  lite  film. 

Fire  in  Coal  Sxir^,— A  new  ship,  the  SanditurU, 
tjSoa  tons  register,  recently  loft  Glasgow  with  a  cargo 
«<«nab  for  Bombay,  with  a  new  machine  on  board  for 
ndingtiishing  lire.  II  consists  of  n  large  pump,  worked 
by  an  etigino  and  fed  by  a  copper  pipe  from  the  sea  ; 
awl  it  l<  e^imuled  that  10,000  gatluns  of  n.itcr  cuii  he 
raised  ami  discUarj^  by  It  in  an  hour.  The  pump  i« 
10  arranged  th^t  when  a  i|uintily  of  water  has  been 
ptaapcd  inlu  ihe  bold  00  a  burning  cargo,  the  sea-cock 
can  b«  dosed  and  the  water  in  the  hold  pumped  up.  so 
ks  cither  to  b«  returned  to  tlic  sea  or  discharged  afresh 
oner  any  part  of  tbecargo.  Arrangements  are  also  made 
for  testing  the  temperature  of  the  cargo  at  diCTcrcut 
poiatJt  (luring  a  voyage. 

Cqal  Tar  Coiavas. — Some  little  time  ago  consi- 
divable  mlarm  was  raised  in  France  by  the  report  tliat 
aiutJne  dyca  wvre  freely  employed  for  tlaling  the 
ciMaper  kiuda  of  red  wine.     As  tltose  salts  are  all  more 


or  less  poisonous,  the  nneaKncss  o(  the  public  was 
great,  and  many  chemists  set  lo  work  lo  discover  l«W 
(or  the  suipecteJ  adulterations.  Several  iii),'eTiiou« 
modes  of  detection  were  the  result,  one  being  a  tr*t 
paper  called  Ocnokrine,  which,  dipped  in  pure  red  wini* 
should  be  greyish  blue  while  wet,  and  1«.id  coloured  on 
drying;  if  aniline  colour*  arc  present  it  turns  carmine 
red  ;  if  elderberry  juice,  green;  if  logwood  or  Uraxil 
wojd,  the  colour  of  wine  dregs  ;  if  indigo,  a  deep  blue. 
The  reported  use  of  aniline  dyes  in  wine  tumeil  out  to 
be  untrue.  Aniline  colours  are,  bowcvci,  employed  in 
water  colour  painting,  a  fact  which  is  to  be  regretted, 
since  although  they  yield  tints  far  more  vivid  and  Iruo 
to  nature  than  mineral  pigments,  they  inevitably  fade 
in  ft  short  time. 

Foucault's  Pekdl'lum  Exp£RIH£!(t. — Tlic  pen* 
dnlum  experiment  made  in  iS^fo  at  the  Pantheon  by 
the  celebrated  physicist,  l/:on  Foucault,  is  wdl  known. 
An  enormous  metallic  globe  or  gyroscope,  which  bung 
from  an  iron  wire  attached  to  the  summit  of  the  vault, 
demotintratcd  that  the  oscillation  of  a  heavy  mail 
freely  suspended  in  space  at  the  extremity  of  a  cord 
without  torsion,  would  bo  independent  of  the  rotation 
of  the  earth. 

The  pendulum  sWung  very  slowly  because  of  ihtf 
length  of  the  wire,  and  at  the  eiwl  of  each  oscillation  a 
projecting  point  On  the  bottom  of  the  globe  furrowed  A 
little  w.-ill  of  und  so  as  lo  render  th:  divpfaccmcnt  oC 
llie  path  of  the  globe  more  easily  perceptible. 

It  is  intended,  we  learn  from  La  tfahirr  to  re|>e«it 
that  experiment  at  the  Paris  Universal  Exposition  of 
1878.  It  will  be  executed  with  new  improvements,  in 
such  a  w.iy  as  to  impress  the  mass  of  visitors. 

The  pendulum  weighing  abttut  30.7  kilagrammiM  will 
be  made  to  oscillate  at  the  cxtrenkity  of  an  iron  wire 
from  65  to  70  metres  long.  Thus  a  special  building 
will  he  ccquirvd  for  the  apparatus.  Under  the  pendulum 
will  be  placed  an  immense  terrestrial  gl^be  from  35  to 
JO  mclritf  in  diameter.  This  globe,  resting  on  the 
ground  will.along  with  the  spoclaturs,ncccsurily  accom- 
pany the  moveinetit  of  the  varth.  An  arrangement  of 
large  hands  or  pointers  actuated  by  the  pendulum  will 
exhibit  the  displaoement  oE  the  iailcr  due  to  the  caitlt's 
rotation. 

The  globe  which  will  represent  the  earth  having  a 
considctable  volume,  the  movement  of  the  hands  will 
be  quite  visible,  and  in  this  way  the  least  attentive 
person  will  be  able  to  realise  the  rotation  of  the  earth 
upon  its  axis. 

pKOTOORArHV.— The  rapid  development  tA  photo* 
giapliy  as  an  arc,  the  fascinating  nature  of  its  pursuit, 
and  its  growing  application  lo  solar  and  stellar  science, 
have  swelled  Die  ranks  of  its  students  to  quite  an  army  of 
amateurs  and  professionals.  To  the»,  Captain  Abney'i 
"  Treatise  on  Pliotogrnphy  '"(I-ongTnan's"Tc«l.book  oi 
Science  "  series)  will  be  welcome  as  combining  not  only 
the  best  and  most  reliable  practical  diiecVtwtv^^^^'^nA 
scientific  cxplan^Uon  »( t^w  ^kkc^sj*'^.  '^\itt\yo«*V.\«^si% 
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with  a  history  of  the  rise  of  photography,  then  treats 
of  the  theory  of  sensitive  compounds,  the  action  of 
light  upon  them,  and  the  materials  and  manipulation 
employed  in  the  various  kinds  of  processes.  Next,  follow 
chapters  on  the  various  printing  processes  of  Swan, 
Johnson,  Willis,  Woodbury,  Edwards,  Albert,  and 
others, — processes  by  which  photographs  are  printed 
off  like  letter-press — and  lastly,  there  arc  some  in- 
structive chapters  on  microscopic,  celestial,  and 
spectroscopic  photography.  Captain  Abney's  book  is 
full  of  very  useful  information  and  treats  the  subject 
in  a  truly  scientific  as  wcti  as  a  comprehensive  and 
practical  manner. 

Ska  Sediment. — The  movement  of  large  quantities 
of  sediment  in  the  sea  has  hitherto  been  commonly 
regarded  as  the  result  of  wave  motions ;  but  another 
probable  cause  has  recently  been  pointed  out  by  M. 
Fuchs.  This  is  the  heaping  up  of  the  sea  on  the  coast 
produced  sometimes  by  the  flood-tide  and  sometimes 
by  the  prevalence  of  high  winds  blowing  in  on  the 
shore.  The  sea-level  is  frequently  elevated  from  10  to 
30  feet  in  this  way ;  and  this  disturbance  of  level 
originates  a  current  from  the  points  of  great  pressure, 
that  is  at  the  shore,  to  the  points  of  lesser  pressure 
out  at  sea.  This  current  sweeping  along  the  sea- 
bottom  is  capable  of  carrying,  not  only  the  fine 
detritus  with  it,  hut  in  some  instances  even  the  large 
boulders,  and  depositing  them  in  the  deeper  parts. 

Making  Soft  Alloys  Sokorous. — Pewter,  Britannia 
metal,  and  other  such  like  soft  metal  alloys  emit  a  dull 
lead-like  sound  on  being  struck  ;  but  by  a  process  recently 
invented  by  Mr,  B.  Silliman,  of  New  Haven,  Con,,  U.S, 
they  may  be  made  sonorous.  A  bath  of  oil  or  paradin 
is  heated  to  a  temperature  from  5'  to  5s'*  below 
the  meltingpoinl  of  the  alloy  to  be  treated.  The  exact 
point  is  determined  in  each  case  by  heating  the  bath 
until  a  sample  of  the  alloy  suspended  in  it  becomes 
ready  to  be  stretched  by  a  wire  having  a  somewhat 
higher  melting  point.  Small  thin  articles  are  then 
immersed  in  the  bath  for  15  or  30  seconds;  larger 
articles,  such  as  urns,  arc  kept  in  a  minute  or  more.  It 
< 3  essential  that  each  article  be  heated  uniformly,  and 
great  care  is  necessary  in  handling'.  The  rate  at  which 
the  articles  may  be  allowed  to  cool  is  immaterial.  The 
alloy  is  harder  and  stiffcr  after  the  process,  but  does  not 
become  porous.  It  can  be  soldered,  plated,  &c.,  but 
may  not  be  hammered,  pressed,  &c.,  without  impairing 
its  sonorousness. 


(Cifa  Itofw. 


Old  Broad  Street,  28th  February,  1878. 
SiK  Jambs  Carhichael  did  his  best,  at  the  meeting  of 
the  proprietors  of  the  Submarine  Telegraph  Company, 
to  smooth  over  the  fact  that  there  had  been  a  decrease 
in  the  receipts  of  the  concern.  But  he  simply  adopted 
/A0  ground  t*kea  up  ia  the  report  of  the  directors, 


repeating,  in  effect,  that  the  falling  off  was  dne  to  tbe 
political  and  commercial  state  of  Europe  during  the 
half-year  ending  December,  1877,  and  he  did  not  eater 
into  any  particulars.    We  therefore  remain  in  wonder* 
ment  as  to  how  it  happens  that  while  other  compttties 
have  been  doing  better  than  usual  in  consequence  of 
increased    telegraphic  trafGc  occasioned  by  the  veiy 
political    excitement    which    Sir   James    Carmichiel 
deplores,  the  revenue  of  the  Submarine  Company  hu 
been  declining.      However,  we  do  not   wish  to  Uj 
undue  emphasis  on  the  point.    It  is  sati^actory  to 
hear  that  the  Company  is  likely  to  renew  its  Infic 
with  France,  and  it  must  also  be  welcome  tatelligeoce 
to   the  shareholders  to  learn  that  the  cables  of  the 
Company  are  in  good  working  order,  and  that  the 
expenditure  for  repairs  for  the  last  six  months  was  leu 
heavy  than  usual.     We  ought  to  have  stated  befm 
that  the  dividend  declared  was  not  free  of,  but  was  leH^ 
income  tax. 

We  suppose  that  the  shareholders  of  the  HetUter- 
ranean  Extension  Telegraph  Company  hare  no  pit. 
ticular  reason  to  be  dissatisfied.    Three  per  cent  11 
not  a  big  dividend,  but  there  might  be  no  dirideod; 
and  there  is  nothing  in  the  report  to  which  exceplioi 
can  wet)  be  taken.     But  the  question  was  very  properif 
raised  at  the  meeting  whether  the  reserve  fnnd  reilif 
belonged   to  both   toe   preference  and    the   ordiniij 
shareholders,  or  to  the  latter  only,  and  as  the  reply  M 
Mr.   Ponsonby — who  merely  said  that  the  fu&d  wis 
needed  for  relaying  the  cables  required,  and  it  m    1 
necessary  that  it  should  be  kept  in  hand  in  order  thit    I 
the  Company  might  retain  the  concession  from  the    ' 
Italian  Government — was  rather  beside  the  point,  it    1 
was  wisely  decided  by  the  meeting  to  submit  the  matttf    J 
to  the  opinion  of  counsel.     It  will  be  interesting  to    1 
learn  what  counsel  think  about  it. 

It  is  mentioned  in  the  report  of  the  Telmipl> 
Construction  and  Maintenance  Company,  that  ouiii^ 
the  past  year  the  liquidation  of  W.  T.  Henley  k  Co.. 
Limited,  has  taken  place;  but  the  Company  bold  ■ 
first  mortgage  on  the  estate  and  works  and  plant  it 
North  Woolwich,  and  the  directors  seem  to  think  th^ 
have  made  such  reserves  as  will  cover  any  loss  in  dai- 
ing  with  the  property.  So  far,  that  is  satisfadoi; 
enough.  The  Company  must  have  done  a  good 
business  in  1877,  for  the  total  quantity  of  cable  mani- 
factured  was  1,063  miles,  and  the  total  quantity  laid 
3,652  miles.  Alter  the  dividend  of  fifteen  per  cent  b 
paid,  there  remains  a  balance  of  £6t,a^j  to  be  carried 
forward. 

It  is  announced  by  the  Western  and  Brasilian  Tele- 
graph Company  that  the  first  annual  drawing  of  its 
six  debentures,  will  take  place  at  the  Company's  offiees 
on  the  ist  of  March. 

The  directors  of  the  West  India  and  Panama 
Company  have  recently  received  a  telegram  stating 
that  a  new  cable  between  Santiago  de  Cliba  and 
Jamaica  has  been  successfully  laid.  That  section  of 
the  Company's  system  has  thus  been  duplicated.  We 
understand  that  the  cable,  which  was  manufactured  by 
Messrs.  Siemens  Brothers,  is  in  perfect  electrical 
condition. 

It  is  stated  that  a  gentleman,  whose  name  has  for 
some  years  been  before  the  public  in  connection  with 
telegraphy,  is  about  to  receive  the  honour  of  knight- 
hood. We  have  no  idea  how  true  or  how  false  the 
rumour  is,  but  should  it  be  true,  we  shall  be  able  to 
congratulate  more  than  one  of  the  telegraph  companies 
on  the  distinction  conferred  upon  thtir  chairman.  Tlie 
old  adage  that  "Nothing  succeeds  like  success"  is 
being  constantly  fulfilled,  and  if  the  gentleman  to 
question  gets  a.  handle  to  his  luune^  it  will  be  one  in- 
stance more. 
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THE  BELL  TELEPHONE. 

The  result  of  the  legal  action  which  has  just  been 
Ukca  bjr  tbc  prDprietors  of  the  Bell  tdcptionc,  oc 
ilictT  3.genU,  againsc  two  London  uutruineat  maken, 
Mr.  (yKeiWy  and  Mr.  Ladd,  for  infringement  of  tbetr 
patent  rights,  vrill  be  awaited  with  confiiderxblc 
ialCfCft  by  tlio  tclegnphic  profession  generally,  and 
tn  lome  eitent  also  by  the  pubhc,  for  the  icicphonOj 
ill  manreltuus  powers  and  simpltcity,  has  become 
.  popular  as  well  as  a  strictly  technical  instrument. 
AU  the  world  has  wondered   at    the  speaking 
tdepbone  of  Professor  (iraham   BcU,  even   for  a 
knger  period  than  the  proverbial  nine  davs,  and  all 
Iha  world  ban  admired  the  perseverance  and  the 
neduoical  genius  of  iu  inventor.    \Vg  believe  wo 
tn  ooly  expressing  what  >s  in  every  man's  mind, 
howerer,  when  we  say  lliat,  although  ererybody 
mtj  hare  wondered  at  the  price  which  is  charged 
far  Ihe  inxlrumcnt  wherever  a  monopoly  has  been 
{lined,  DO  disinterested  pertou  has  yet  been  found 
M'tio  admired  it    The  telephone  is  both  an  emi- 
DtftCly  fortunate  and  unfortunate  invention.     It  is 
foriiinaie  in  being  a  marvel,  and  well  suited  for 
pfuUruse.    It  is  unfortunate  in  being  so  exceed- 
ingly simple  that  it  can  be  manufactured  for  a  fvw 
ifcillings.     This  low  oast  of  production  miliiates 
({ainst  any  high  royalty  which  may  he  charged  for 
it  On  the  grounds  that  it  is  a  great  and  novel  con- 
Knience.    l*he  proprietors  of  ilic  Bell  telephone 
Un  chosen  to  ignore  its  intrinsic  cheapness  as  an 
tostminent,  and   to  charge   s   very  heavy  royalty 
aoder  the  monopolies  granted  tlicm  in  America  and 
England,    Tbcy  bavo  looked  only  to  the  supposed 
advantages  of  the  initrument,  and  have  set  a  ^'aluo 
OD  it«  prestige.     The  licensed  price  of  a  set  of 
telephones,  which  can  be  made  with  a  lair  profit  for 
ten  or  twelve  shillings,  is  £js  and  £3$  sterling. 
This  price  includes,  it  is  true,  on  electric  bell  alarm 
amngemcnt,  but  that  does  not  cost  many  shillings 
more, 

By  this  heavy  realty,  which  is  generally  con- 
sidered to  bo  exorbitant,  the  possessors  of  the  Bell 
telephone  monopoly  hare  laid  themselves  open  to 
competition.  It  is  well  known  that  several  instni- 
ment  makers  in  London  and  elsewhere,  hive  been  for 
months  past  retailing  all,  or  nearly  all,  tlie  separate 
pans  of  telephones,  ready  to  be  fitted  together  by 
tbc  purchaser.  It  is  also  well  known  that  many 
priraw  tudiTiduals  have  made  Idephotieft  for  them- 


solveaj  and  this,  notwithstanding  an  injunction 
issued  by  the  telephone  monopolists,  that  action 
would  bo  taken  against  unlicensed  makers,  sdlera, 
or  users. 

However  the  cases  about  to  bo  tried  may  be 
decided,  there  can  be  no  doubt,  that  the  proprietors 
of  the  Bell  iclephooc  monopoly  have  alienated  the 
public  sympathy  by  their  durges.  So  loof^^ax  the 
telephone  was  surrounded  by  a  halo  of  sensation, 
and  the  wealthy  public  were  ignorant  of  its 
real  cheapness,  their  policy  may  have  been  at 
least  pro&tablo  for  the  time.  Now,  however,  th« 
telephonic  illusion  is  fast  disappearing,  it  is  be- 
coming a  familiar  instrument,  and  even  its  failings 
are  being  pointed  out.  The  public  are  now  aware 
of  its  inexpensi%*e  nature,  and,  hon-evcr  useful  it 
may  be  to  Some  people,  if  they  purchase  it  at  all, 
they  will  not  do  it  with  the  best  grace.  We  arc 
much  mistaken  if  the  public  instinct  will  coua- 
tenancc  a  charge  determined  by  arbitrary  views  of 
the  utiUty  and  reputation  of  an  invention ;  irre- 
spective of  its  actual  cost  of  production.  People 
CAiinot  afford  Lo  pay  for  such  indefinite  entities  as 
these  cnliroly.  Utility  and  repute  are  properly  the 
things  which  give  rise  to  the  demand  fur  an  article 
and  not  ilto  things  which  fix  its  price.  Had  tho 
proprietors  of  the  Bell  telephone  fixed  their  terms 
in  reasonable  accordance  with  the  intrinsic  value  of 
the  instrument,  the  demand  for  it  would  have  been 
enormously  multiplied,  and  we  foci  sure  that,  while 
rendering  a  real  and  satisUctory  sen'ice  lo  the 
public,  they  would  likewise  have  defeated  suncpti- 
tious  competition,  and  realised  more  money  tlient' 
selves  in  the  end. 


THE   TELEPHO!JE  !N   COURT. 


TiiE  telephone  has  at  last  made  its  appearance  In 
Court,  and  the  (ijjht  over  it  is  ovtdetiUy  going  to  be 
a  severe  one.  The  questions  that  will  be  niscd 
arc  of  such  interest,  and  the  issues  at  stake  so 
important,  that  wo  have  lliought  it  would  bo 
acceptable  to  our  readers  to  have  the  oiscs 
closely  watched  and  the  results  and  their  bearing 
laid  before  them.  We  therefore  propose  to  notice, 
under  the  above  heading,  the  proceedings  that  aro 
pending,  and  to  make  such  remarks  upon  them  as 
may  tend  to  render  their  effect  clear. 

The  first  proceeding  was  taken  on  tho  Sth  ult., 
when  an  application  was  made  to  the  Master  of  the 
Rolls,  on  the  part  of  Mr.  Morgan  Brown,  the 
English  patentee  of  BcITs  telephone,  to  whom  the 
invention  was  communicated  from  America  by 
Professor  Bell,  for  m  injunction  rcslraiiuQ^  Ur. 
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O'Reilly,  of  the  Sun  Works,  Wcsi  SmithficW.  from 
malcingaind telling t«Iephonesorpieces  orthcin.  An 
action  is  pending  for  damages  in  respect  of  the  lame 
outter,  in  which,  if  the  plaintiff  is  successful,  an 
injunction  to  restrain  future  manufacture  and  sale 
would  follow,  as  a  matter  of  course  ;  but  the  present 
application  was  Rubstaniiallj  for  the  purpose  of 
restraining  such  nianufocture  and  sale  penJfnit  Utt 
If  the  judge  were  satisfied  that  the  defendant  hud 
no  real  and  substuntiat  defence  in  a  case  of  ttiis 
sort,  he  would  grant  in  injunction,  as  it  would  be 
obviously  unfair  that  the  plainttfTs  monopoly  should 
be  damaged.  In  the  present  case,  the  defendant 
stated  in  affidavits  that  be  intended,  bond  ^di,  to 
dispute  the  validity  of  the  telephone  patent  on 
the  groundx,  (itt)  of  want  of  novelty,  (Jnd)  of 
Lfrior  publication  to  a  suflicient  extent  to  enable  a 
;rBon  of  ordinar>'  skill  to  construct  the  instrument, 
(3rd)  that  the  ipeci^calion,  as  amended  by  the 
disclaimer  of  Feb.  I3,  187S,  was  a  bad  one.  The 
second  ground,  which  seems  a  formidable  one,  is 
founded  on  the  fact  that  Professor  Bell  described 
the  telephone  at  the  Philadelphia  Exhibition,  and 
his  account  was  publi»ihed  in  England  before  tlie 
date  of  the  plaintitTs  patent,  viz..  Dec.  9,  1877- 

The  M.i&ter  of  the  Rolls  said  that  he  was  satisfied 
of  the  iandjidis  of  the  defence,  and  that  there  were 
rcome  grounds  for  it,  .-tud  iliQuld,  therefore,  take  the 
usual  course  of  letting  the  matter  stand  over  till  the 
action  was  disposed  of,  the  defendant  meanwhile 
keeping  accounts  ol  his  sales. 

It  appeared  in  the  course  of  the  hearing  th«  a 
similar  action  is  pending  against  Mr.  Ladd. 

The  state  of  business  is  such  la  the  Rolls  Court 
tlut  any  delay  which  may  take  place  before  the  case 
comes  on  will  be  duo  solely  to  the  necessity  of 
obtaining  proper  scientific  evidence,  &c.,  there 
being  no  such  block  in  Sir  George  Jessei's  court  as 
there  is  in  some  others. 

In  the  meantime,  the  general  public,  through  the 
medium  of  the  daily  press,  are  airing  some  most 
extraordinary-  ideas  as  to  what  vitiates  a  patent.  A 
letter  from  Mr.  W.  Chappelt  (for  example)  appeared 
in  the  Tintts,  of  March  9,  which  we  commend  to 
the  notice  of  our  readers  as  a  very  good  specimen 
of  the  sort  of  writing  now  current.  To  such  persona 
we  would  recommend  a  study  of  some  elementary 
work  on  patent  law.  The  study  of  it  will  convince 
them  that  the  prior  invention  of  a  pop-gun  will  not, 
at  any  rate  in  a  court  of  law,  detract  from  the 
novelty  of  a  Martiai-Hcnry  rifle. 
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LOEFFLER  AND  HIGGS'  SIGNALLING  AR- 
RANGEMENTS FOR  WORKING  LONG 
SUBMARINE  CABLES. 

lit  signalling  over  t.tnd  lines  or  cat>Ies  of  coo 
sidcrablc  length,  the  impulses  sent  from  one  end  of 
the  line  anive  at  the  utucr  end  in  such  a  manner, 
that  when  they  arc  caused  to  soocced  each  other 
rapidly,  they  are  apt  to  produce  signals  running  inta 
one  another,  or  otherwise  indistinct,  or  to  fail  li5 
produce  signals,  and  thus  the  rapidity  of  Iransmis- 
sion  is  limited.  Vnrious  means  are  applied  for 
remedying  this  defect  with  a  view  to  oblam  greater 
dintinctncssnf  signals,  and  to  permit  greater  rapidity 
of  transmitting  thorn.  In  Messrs.  LoefHer  and 
Higgs'  apparatus,  the  receiving  instrument  is  placed 
by  means  of  a  bridge  arrangement  of  suitably 
regulated  resistances,  under  a  definite  difference 
of  potential  derived  from  a  battery  placed  at  the 
receiving  »t.ition  in  the  battery  branch  of  the  bridge 
arrangement,  but  so  that  the  instrument  does  not 
opcmtc  for  signalling,  except  when  this  difference 
potential  is  varied  by  an  impulse  caused  by  aciioa 
at  the  sending  station. 

Fig.  I  shews  one  method  of  effecting  this  result  :— 
The  lino  or  cable  l  is  connected  to  tiie  ona 
terminal  of  the  receiving  instrument  1,  and  also 
through  a  resistance  R  permanently  to  one  pole  of 
a  battery  R  nr  other  source  of  electricity,  the  Other 
pole  of  which  is  connected  to  earth  at  %.  The 
first -named  pole  nf  n  is  connected  through  a  resist- 
ance s  to  the  other  terminal  of  the  instrument  i, 
which  is  also  connected  through  a  resistance  T  to 
earth.  The  resistances  k,  s,  t,  arc  so  adjusted  to 
each  other  and  to  Che  batten'  power,  and  also  to 
the  resistance  of  the  line  while  the  sending  instru- 
ment is  quiescent,  as  to  bias  the  receiving  instru- 
ment to  such  an  extent  that  when  impulses  an 
transmitted  from  the  sending  station  either  1 
inKtrumenC  will  not  lie  acted  on  by  the  beginning 
and  ending  portions  of  those  impulses,  during 
which  portions  the  forces  gradually  increase  and 
decrease,  or  that  so  much  force  nnll  be  added  to 
these  ponions  of  the  impulses  that  the  receiving 
instrument  will  begin  to  be  influenced  nearly  at  the 
beginning  and  continue  to  be  influenced  nearly  up 
to  the  determination  of  each  impulse. 

When  Applying  the  arrangement  to  a  line  having 
considerable  capacity-,  such  as  a  cable,  a  condenser 
or  combination  of  condensers,  as  shewn  at  c  in  the 
diagram,  fig.  3,  may  be  connected  to  tho  branch  s. 
For  tho  condenser  may  be  substituted  equik-alenl 
electro-magnets. 

A  bridge  arrangement  of  like  kind  may  be 
ployed  without  the  separate  batterj-  B. 

In  the  arrangcmrnt  shewn  in  figs.  1   and  1 
instrument  I  and  the  batter)-  b  may  change  places 
and  in  the  arrangement,  where  the  sep.-irntc  batti 
is  not  employed,  the  instrument  i  m.iv  be  in 
in  its  place,  resistances  being  properly  adjusted. 

Fig.  3  shews  an  arrangement  for  the  purpose 
mentioned  above,  in  which  the  four  branches  of  » 
bridge  are  combined  with  the  receiving  instrument, 
a  combination  which  is  termed  a  "weal  bridge." 
In  this  arrangement  the  receiving  instrument  i  ii 
connected  by  both  terminals  to  the  branches  a.  b,  c, 
d.  which  are  e(|ual  or  so  proportioned  to  one  another 
that  tho  instrument  is  not  affected  by  any  current 
transmitted  by  the  cable  or  line  l  when  1  condenser 


I 


Habch  is,  1S7S.3  THE  TELEGRAPHIC  JOURNAL. 


Ill 


[Kh^ 


113 


THE  TELEGRAPHIC  JOURNAL. 


ptfABCH  15,  iS;S. 


: 


r  ts  not  connected  to  one  of  the  'branches  a,  h,  c,  or 
rf.  But  when  such  a  condenser  as  7  is  oonnccicd 
to  oae  of  the  four  branches  the  reodring  instru- 
ment is  actu&tcd  only  bv  the  charge  and  discharffc 
or  the  condenser.  Un^er  certain  conditions,  oy 
OTOiding  exact  balance  ct\  ihui  bridsc  system,  per- 
tnanenl  currents  may  be  made  to  aidthc  eondenaer 
in  actuating  the  leceiving  injtrumeni.  By  proper 
ndjustment  of  the  capacity  of  the  condenser  lo  that 
of  the  line,  so  that  the  condenser  cliarge  affects  the 
receiving  instrument  lor  a  less  time  than  the  charge 
orditdl&ree  of  the  cable  would  affect  il,  increased 
qwed  is  obtained.  As  the  receiving  instrument  is 
not  directly  included  in  the  line  circuit  its  coil  may 
be  wound  so  as  to  giro  increased  delicacy^  as  for 
example,  by  employing  a  greater  number  of  con- 
volutions than  it  would  be  possible  to  use  in  direct 
circuit  with  the  line  without  giCAt  sacrifice  of  ipccd. 
For  the  condenser  v  and  resistance  d,  shewn  in 
Gg.  4,  an  elearo -magnet  may  be  substituted. 

In  the  arrangements  above  described  additionnl 
condensers,  or  their  equivalents,  may  be  applied  in 
the  several  branches  of  the  bridge.  Instead  of 
employing  a  bridge  arrangement,  n  differentially 
wound  receiving  instrument  may  be  used,  placing 
a  condenser  in  connection  therewith,  so  as  to  cause 
the  instrument  lo  be  aflcctcd  not  by  the  line  current 
tut  onl^'  by  the  condenser. 

A  bndgc  arranoement  somewhat  similar  to  that 
dcBcribcd  above  has  been  enmloyed  for  duplex 
telegraphing,  but  in  Ihat^caso  it  is  applied  for  the 
purpose  of  preventing  the  receiving  instrument 
m^m  acting  under  influence  of  i^ignailing  currents 
transmitted  from  the  receiving  end  of  the  line,  and 
consequenlly  the  resistances  and  connections  are 
arranged  to  maintain  different  electrical  conditions. 
_  For  duplex  telegraphing  the  "  local  bridge  "  com- 
bined witn  Imown  arningomcnls  for  duplex  working 
is  employed.  One  such  combined  arrangement  is 
shown  by  fig.  4.  In  this  case  the  "local  bridge" 
enclosing  the  instrument  i  is  conncrtcd  at  a  and  h 
to  the  branches  t  and  rf  of  a  duplexing  bridge, 
and  also  at  a  10  the  lino  wire  L,  and  at  h  to  an 
Artificial  line  t,f,  which  may  connist  of  condensers,  as 
Cbown  in  the  figure.  Tbcjanaionof  f  and  ft  is  con- 
nected to  the  operating  key  k  commanding  the  poles 
of  the  battery  b.  In  tnis  arrangement  the  receiving 
instniment  is  acted  on  as  described  with  reference 
lo  fig.  3  when  currents  are  transmitted  to  it  from 
the  line,  but  it  is  not  aflected  by  cuirents  trans- 
initted  from  the  key  k  to  the  line. 

In  the  bridge  arrangements  described,  although 
Ibr  the  sake  of  simplicity  only  one  balitry  or  other 
Imown  appliance  is  shown  in  llic  diagram,  it  is 
obvious  iJiat  several  such  batteries  or  appliances 
might  be  emptoyed. 


A  SINGLE  CONTACT  DOUBLE  CURRENT 
KEY. 

to  eveiy  form  of  double  cun'cnt  key  hitherto  in  use, 
from  two  to  four  contacts  have  been  employed  in 
addition  to  the  switch  contacts  which  cut  off  the 
battery  and  put  the  line  wire  through  the  receiving 
instruroont  to  earth.  Where  four  contacts  arc  cm- 
ployed,  as  in  the  ordinaiy  double  current  key  the 
f^jr  of  the  }ever  is  Dcc&ssaiily  considerable,  Other- 


wise false  signals  are  liable  to  be  made.  Again,  i 
the  latter  form  of  key,  the  several  currents  must ' 
of  equal  strength;  and  in  the  submarine  keys,whc 
not  less  than  two  contacts  are  employed,  it  is  usuaJ 
to  have  two  batteries,  one  (or  sending  a  current  io 
one  direction  and  the  other  for  ginng  a  revenal. 
In  the  following  arrangement,  only  one  contact  and 
one  battery  is  employed  for  sending  rc%-er»cd  cur- 
rents ;  and,  moreover,  the  relative  strengths  of  ihcMi 
currents  can  bo  adjusted  to  a  great  nicety.  The 
figure  shows  the  method  hy  vmtch  the  result  is 
arrived  aL  a,  b,  and  c  arc  three  resistances  forming 
the  arms  of  a  Whcautone  bridge,  e  is  a  bancfy", 
and  /,  the  line  vrirc.  The  fourth  arm  of  the  bndgo 
is  formed  bv  a  single  contact  k«r.  k.  M  is  well 
known,  if  this  fouilh  arm  were  01  such  a  resistance 
JT,  that 

M 

then  no  current  would  pass  out  to  line;  butif  a- wer« 
larger  than  this  value,  then  a  current  would  pass  to 

line  in  one  direction,  and  if  ar  were  smaller  than  ^^ 

then  a  current  would  pass  in  the  opposite  direction. 
It  is  clearifjr  wcre-made  either  dot  ea  by  matij^j 


this  fourth  branch  a  key,  and  depressing  or  leavlnj 
it  up,  that  reversed  currents  of  maximum  slrmgla 
could  be  sent  out  to    line,  and  bv  .-idjugting  UM 
resEstances  a,  h  and  c,  the  relative' values  of  Ih<9a1 
currenJi  could  be  altered  at  pleasure, 

A  peculiarity  in  the  arrangement  consisu  in  Un 
fact  tlial  the  reversal  takes  place  without  any  breal^ 
and  it  might  therefore  prove  of  service  as  a  "pole     1 
changer"  m  the  quadruple.'c  telegraph  ^rstom,  wkLS 
indeed,  in  any  tdegiaphicapparatua  where  a  mul^^ 
plicily  of  contacts  might  be  ohjeaionable,  and  where 
an  instantaneous  reversal  is  required. 

H.  R.  K 


THE  TELEPHONE  DESK. 


Tm»  very  coarenient  arrangement,  of  whid! 
give  an  illustration,  is  well  ad.ipied  for    pif._ 
offices  and  will  no  doubt  come  into  extensive  ust 

It  consists  of  an  ordinary  office  de«lc  pro^Hded 
witli  a  trembling  bell  on  a  board  at  the  back.  A 
call  button  is  placed  at  the  comer  of  the  do-sk,  ftsd 
on  each  side  are  brass  brackets  in  which  two 
telephones  normally  ksL 

One  of  the  brackcsis  connected  to  the  line 
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and  is  hingedaod  pla>i  bettvc«n  two  contact  points. 
Of  these  Utter,  one  is  in  circuit  with  the  telephones 
and  ttic  other  with  the  bell. 

The  weight  of  the  telephone  in  the  hinged 
bncket  presses  the  litter  duwii  on  the  bell  cont&ct 
pouii,solhjt,  normallj*.  the betl  is  in  circuit  with  the 
line 


attention  of  either  sLition  has  been  oiled  on  its  beITi 
by  prcceing  [he  call  button  at  the  other  station,  the 
former  replies  by  pressing  his  own  button  to  notify 
that  ho  has  obw»-\'cd  the  call,  and  then  both  stations 
taking  their  respective  telephones  out  of  their 
bract^ts,  the  hinged  bracketj  riie  ulightly  under  the 
ioBtience  of  springs  and   put  tho  tetepbooes  in 


The  desks  at  both  ends  of  the  lino  have  similar 
eenoections,  and  arc  provided  with  batteries  which 
riog  tho  bells  when  t)ie  call  buttons  arc  preyed. 

In  working  tho  arrangement  then,    when    the 


circuit ;  the  correspondence  is  then  carried  on.  On 
the  completion  ofthe  communications  the  Irlephoncs 
are  returned  to  their  brackets,  and  tho  bells  bocomo 
again  put  in  circuit. 


Sotts. 


Thbrk  was  a  veij  full  aisembly  at  the  iniH:tin|r  of  the 
Society  of  Telegraph  Enginoen  on  Wednesday,  the 
»7th  Feb.,  owing  to  th»  aQoouQcement  that  Mr,  W.  H. 
Pnece  would  exhibit  the  phonograph.  Electiidans 
•via  carioQs  to  see  this  wonderful  instrument,  and  to 
hear  for  thenisd\-es  whether  or  not  its  actual  perfonn> 
ujcei  justified  tls  aitonishinj;  repute.  Three  different 
phonographs  were  tried,  but  precedence  was  of  course 
pvcn  to  one  seot  over  from  America  by  the  inventor, 
Mr.  Edison.  There  was  absoiut?  siWc«  in  the  hall, 
fallowed  by  a  burst  of  surprise  and  delighted  :ipplause, 
when  the  little  piece  of  mechanism  on  the  table  plainly 
uttered,  with  a  comical  assurance  all  its  own,  "  The 
pfaonognph  presents  his  compliments  to  the  audience." 
It  then  tvd'.cd  poetry,  sang  songs,  coughed  and  crowed, 
laughed  heartily,  and  garc  vent  to  a  succession  of 
Jvbilant  hurrahs.  One  after  another,  thia  amusing 
pwodj  of  human  speech  truthfully  expressed  a  varii^ty 
of  cmotiMts,  enthusiasm,  merriment,  patriotism,  and 
•rap  pathos,  and  proved  ilseU  capable  of  reproducing, 
»t  least  to  a  certain  extent,  individual  tone  and  manner. 
In  its  presvnt  form,  however,  it  has  a  characteristic 
individuality  of  its  own  which  disguises  the  voices  of 
the  ipeakers  which  it  mimics.  But  this  ouly  heightens 
the  iUuston  of  its  own  personality.    The  phonograph. 


above  all  other  Instruments,  Rlls  us  with  that  strange 
sense  of  the  individual  life  of  a  machine.  Orderly 
motion  is  at  the  root  of  this  impression,  and  spccdl 
added  completes  the  effect.  It  is  when  wc  see  an 
instinment  like  this  in  operation  that  we  get  a  glimpse 
of  the  full  glory  of  invention  ;  and  we  cannot  bat 
admire  the  audacity  of  genius  which  has  l<rd  Mr.  Edison 
with  means  so  simple  to  realiie  such  mnrvnllou*  results. 
At  the  conclusion  of  the  meeting  the  phonograph  (after 
having  been  charged  by  Mr.  Spagnoletti)  gave  the 
National  Anthem  with  quite  a  stirring  effect ;  and  it  was 
as  much  a  compliment  to  Mr.  Edison,  and  a  tribute  to 
tho  powers  of  the  instrument,  as  a  mark  of  loyalty  to 
the  Queen,  that  the  audience  the  while  remained 
standing. 

Mil  GdisOK  has  devised  a  means  of  driving  sewing 
machines  by  a  vibrating  tuning-fork.  The  fork  is 
maintained  in  vibration  by  a.  pair  of  electro-magnets, 
actuated  by  a  battery  whose  circuit  is  interrupted 
timeously  by  the  arms  of  the  fork.  Between  the  arms 
of  the  fork  there  is  a  "  ratchet "  wheel,  and  each  arm 
carries  a  "  cleet '' which  works  into  the  wheel — one  on 
the  top,  the  other  underneath.  When  the  fork  is 
started  into  vibration  the  wheel  is  rotated,  and  a 
grooved  pulley,  carried  by  the  same  axle  as  the  wheel, 
communicates  the  motion  of  the  wheel  to  the  parts  of 
the  sewing  mactuae. 
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Telefkokiana. — The  telephone  h«  been  adopted 
into  the  outpost  s/sletn  of  tlie  Rusuan  army.  The 
line  emplojTDd  is  a  light  cheap  cible,  which  c^n  be 
laid  over  any  kind  of  ground  b^  one  man.  It  is  in 
tenglhs  of  from  400  to  500  metres,  this  being  the 
Average  distance  betw««n  pickets  and  supports,  and 
constfts  of  two  insubtcd  copper  wirci.  Each  leflgth 
weigh*  from  8  to  10  lbs,,  and  costs  about  £3.  The 
winding  apparatus,  tt^gether  with  two  telephone*,  cost* 
£t  more— tot^l  (or  each  length,  £^,  Bad  weather  i* 
not  found  to  interfere  with  the  working  of  the  tele- 
phones;  hut  noise,  of  course,  docs,  and  it  becomes 
necesurjr  to  cover  the  head  with  Ihe  hood  of  «  great 
coat  to  exclude  cxtr^necius  sounds. 


Ml.  W.  AcxroVd  points  out  in  Natutf  that  in  Ihs 
human  ear  the  drum  Is  inclined  to  the  axis  of  lh«  «ar 
At  &a  angle  of  46**,  and  suggests  that  this  amngement 
■houtd  be  imitated  in  telephony.  Hr.  Kewthi  of  the 
Chemical  Laboratory,  South  Kensington,  finds  his  tele 
phone  to  work  best  when  he  speaks  into  it  in  a  slanting 
direction. 

Ik  order  lo  compare  llie  intensity  of  sounds  as  given 
out  by  the  tcLcphons  with  their  original  intentity,  M. 
Demoget,  of  Nantes,  has  experimcnled  tvith  two  Bell 
telephones  in  an  open  field.  He  held  one  of  these  to 
his  ear,  whilst  )ii«  son  at  a  rli-itancc  Wept  repeating  the 
Sifinie  syllable  with  the  same  intensity  of  voice  inio  the 
second  instnimcnt.  He  compared  in  this  way  the 
sound  heard  from  the  telephone  with  that  heard  from 
ihe  spcakor,  ;ind  calcubled  their  relative  intrriMLiei 
Imm  the  relative  distances  of  their  sources  from  hi»  ear. 
When  the  telephone  was  held  about  5  centimetres  from 
his  ear,  and  the  distance  of  the  speaker  was  90  metres, 
ihe  direct  and  telephonic  sounds  were  of  equal  in- 
tensity, and  the  ratio  of  the  intensities  at  the  source 
vi\i  therelote  as  35  tn  81 ,000,000  ;  in  other  words,  the 
BOnnd  Iransmilted  by  the  telephone  was  only  about 
seooTiJ^  of  tlie  sound  emitted.  Owing  lo  the  in- 
fluence of  the  ground,  however,  the  stations  could  not 
be  considered  as  points  in  free  space,  and  M.  Demoget 
therefore    alters    ihii    latio    to 


L 


iiovoou-  From  the 
fact  thi>t  the  iDtcniitttu  of  two  soundx  are  proportional 
to  the  square  of  the  amplitude  of  the  vibrations,  it 
follows  that  the  vibrations  of  the  two  plates  of  the 
telephones  were  directly  proportional  to  the  diMances, 
that  is  to  say  as  5  is  to  9,000  (centimetres),  and  that 
the  vibrations  of  the  receiving  telephone  arc  1,800 
times  smaller  than  those  of  the  transmitting  telephone. 
They  are,  therefore,  comparable  to  molecular  vibra- 
tions. M.  Demoget,  without  wishing  to  diminish  in 
anything  the  merit  of  Bell's  invention,  concludes  from 
these  results  that  the  telephone  as  a  machine  leaves 
much  to  be  desired  sinca  it  can  only  transmit  75^ 
oi  the  original  work,  and  remarks  that  its  results,  so 
unexpected,  are  due  rather  lo  the  perfection  oE  the 
organ  of  hearing  than  to  Ihe  perfection  of  the  instru- 
ment. 


MM.  PoLLAXD  ANO  GAXXiKft  continue  thar  telephool^ 
experiment!  with  a  transmitter  ewi  Edison'*  carfaoo' 
contact  principle,  and  a  Bell  telephone  connected  i<> 
the  line  through  an  induction  coil  as  a  receiver.  Svcb 
is  their  success  that  Count  du  MonccI  u  of  opinieti 
that  this  union  of  the  telephones  nf  Bet)  and  Ediaoa 
will  Kolre  the  problem  of  telephony  o«  a  practical  scate. 
Only  a  small  induction  bobbin  is  necessary  ;  it  has  th* 
effect  of  accentuating  the  current,  so  to  «peak,  and  it 
causes  the  receiving  telephone  to  articulate  sound* 
which  without  it  would  not  be  produced.  Vilien  ike 
current  from  six  bichromate  of  potash  elements  or 
twelve  L^anchj  elements  is  employed  with  thb 
arrangement,  words  can  be  heard  at  a  distance  of  fifty 
or  siaty  centimetres  (upwards  of  t^  ft.)  (rom  tha 
moulh{uece  of  the  telephone,  and  rous:cal  sounds  at  a 
distance  of  Mverat  metres. 


A  DKPUTATiOM  from   the  Associated  Chamben  of 
Commerce  waited  recently  upon  the  Postmaster-General 
relative  to  a  uniform  rale  of  charge  for  all  Europeait 
telegrams.     The  deputation  having  been  introduced  by 
Mr.  S.  S.  Lloyd,   M,P.,  president  of  the  Associated 
Chambers  of  Commerce,  a  memorial  to  the  following 
effect  was   presented    lo    Lord   J.   Manners  r~"Tlwt 
commerce  and  industry  were  very  much  crippled  by 
not  having  a  uniform  rate  of  telegraphing,  in  the  same 
way  as  had  been  adopted  with  respect  to  the  penny 
postage.  The  surchargcoa  provincial  foreign  telegrams 
was  a  subject  much  to  be  deprecated.     It  was  of  grait 
importance  that  her  Majesty's  Government  should  enter 
into   arrangements   with   Ihe   contracting   powers,  by 
which  Ihe  co*t   for  inland  messages  should  be  made 
equal  to  all  others.    And  the  a.isociation  feel  potsusded 
that  a  uniform  rate  of  2s.  6d.  per  twenty  words  should 
be  adopted."    The  Postmaster- General  replied  that  he 
agreed  with  the  spirit  of  the  memorial  generally,  *»<) 
thought  that  the  same  rates  should  be  charged  in  the 
provinces  as  obtained  in  London  for  all  foreign  tele- 
grams.    An  assimilation  of  prices  would  be  proposed 
at  Ihe  forthcoming  international  conference  in  London, 
but  at  present  he  could  not  enter  into  full  particulars. 
The  Government  wa»,    however,    prepared    lo   see  a 
"word"  rate  introduced,  which  would,  no  doabt,  have 
the  effect  of  lowering  the  prices  of  telegrams.  Although 
telegrams  were  cheaper  abroad  than  in  England,  still 
foreign  governments  had  not  paid  so  much  for  their 
telegraphs  as  we  had,  and  he  did   not  see  how  the 
charge  could  be  reduced  in  this  country,     Parliament 
was  very  jealous  of  allowing  more  money  for  the  tele- 
graph service ;  but  he  would  see  what  could  be  doat  to 
meet  the  views  of  the  depuution,  J 

A  KBW  American  society  called  Ihe  Electrical  Society 
of  the  Ohio  Valley  has  just  been  founded  at  Ctncinnatti, 
and  one  of  its  first  acts  has  been  to  telegraph  President 
Hayes,  recommending  the  appointment  of  Mr.  C. 
IIaskin«,  superintendent  of  Ihe  N.  W.  Telqna.ph  Com 
pany  of  Milwaukee,  as  United  States'  Commissioacr 
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Ib  tb«  DepaiUneiit  of  Electrical  Science  to  tlie  f^ris 
8«poddai>. 

A  coKSiDERADLC  quAbtlty  of  submaTioe  cable  his 
htta  purcIuMd  by  the  Ttc^Mry,  iin<l  is  now  stored  at 
Woolirich. 

Acnov  h^s  tM?«n  taVm  hy  Ibr  proprietors  of  the 
Bell  Te!c;>hoBc  against  Mr.  O'Reilly  and  Mr.  Ladd, 
iBSttuoicnt  malccrB,  for  tntrinscincat  of  the  telephone 
fiateflt,  which  is  taken  out  in  the  name  of  Mr.  Moi^n 
Broflm,  Mr.  A^ten,  Q.C.  appeared  bctore  the  Maitcr 
of  the  RoUs,  in  tlie  Chancery  Division  of  the  High 
Cooit  of  Justice,  and  applied  for  an  injunction  re- 
fraining the  il«fmdanl«  from  (he  alleged  inrtingemeni. 
The  infTingemciit  was  denied  by  Mr.  Davey,  Q.C,  and 
Mr.  Comu  Hardy,  who  represented  the  defendants. 
Both  cases  mrc  allowed  to  stand  over,  Mr.  O'Reilly's 
tot  a  week,  and  Mr.  lAdd's  for  a  fotrnight,  on  condition 
ttui  eadl  of  ihcM  gcallemen  should  keep  an  account. 

THK"Bell  Telephone  Company*  in  America  is  about 
lo  meet  with  rivalry  in  the  "  American  Spcakinj; 
Telephone  "  Company,  which  haabecn  orjpniieJ  hy  a 
number  of  the  oflkers  of  the  Western  V'nion  and  Gold 
■tmI  Stock  Telegraph  Companies.  The  telephone  it  is 
propo«d  lo  employ  !s  lluc  of  Profesxor  Amos  E. 
Dolbearof  Tuft's  College,  the  author  of  the  pamphlet 
on  7W  Tiiffh^nr  which  has  been  selling  of  late  in 
Loodoo.  Dolbear's  telephone  has  been  improved  by 
Mr.  Phelps  of  the  Western  Union  manufactory,  havinfi; 
beea  fitted  with  a  second  diaphragm  whidi  increases  the 
vullUDC  of  KMind.  As  improved  by  Phelps,  Dolbear's 
telepliooe  has  been  |uilentcd,  and  goes  by  the  name  of  the 
Hielps'  Duplex  Telephone,  The  Bell  Telephone  Com- 
pany It  is  said,  claim  this  to  be  an  infringement  of  their 
patent,  and  have  usued  a  notice  ta  the  effect  that  the 
'Only  telephone  protected  in  titc  failed  Slates  is  that 
«(  Professor  Belt,  and  that  persons  infringing  this 
patent  are  liable  to  prosecation  fur  damages.  No 
telephones  hare  been  put  up  as  yctby  the  new  company, 
And  tome  interest  is  manifested  in  American  electrical 
CMxles  at  the  course  of  procedure  the  B«I1  Telephone 
Company  will  follow  when  they  are  in  operation.  The 
tvntal  to  be  charged  by  the  new  company  it  the  same 
«s  that  esUhliihed  by  the  Bell  Telephone  Companj, 
namely.  50  dollars  (/lo)  per  annum  for  a  double  set 
<i(  telephones.  This  charge  is  considered  "  somewhat 
exorbitant*  in  America. 

SociRY  or  Tbleorapk  Ekcikriirs.— Mr.  Jame* 
Allen,  telegraph  engineer,  Buenos  Aytti,  and  superin. 
tcnikat  to  the  Great  Southern,  Noithcni,  Ensenada 
ai>d  Campann  Railways,  h.«s  accepted  the  oCTice  of  lion. 
>ecntaf]>  and  treasurer  to  this  society  in  the  River 
PUtc,  in  lieu  of  Mr.  Carlos  Burton. 

A  LAliCB  number  of  pcairie  Ikhs  are  annunlly  killed 
oy  suikiag  against  tho  Ictcgraph  lines  in  the  Far 
West. 


Al-straliax  TsLSGKArHV. — A  fiBfl  new  postal  and 
telegraph  ofHce  was  opened  last  December  at  Bathurst, 
Austrjtlia.  On  the  opening  day,  tlic  Postmaster* 
Genera)  gare  the  following  interesting  particulars 
regarding  the  Australian  Eleclrk  Telegraph  Depart- 
ment. In  tS<J6,  the  number  of  stations  was  63 ;  In 
1876,  154.  In  i86(S,  ibe  extent  of  wire  in  operation 
was  3,346  milot;  in  1876,  R.473.  During  1S66,  the 
number  of  messages  transmitted  was  143,5^3  ;  during 
1876,  S54.«>4.  For  1866,  llic  total  revenue  for  the 
department  was  ^30,6^  7s.  7d.,  and  the  expenditure, 
cxchisire  of  interest  on  the  cost  of  construction  gf 
lines,  £34.$o6  18s.  yd.;  while  for  1871S.  the  revenue 
was  /59.384  i  is.  6d.,  and  the  corresponding  expendi> 
ture  was  £69^29  4s.  pd.  This  increase  has  been 
largely  duo  to  extension  of  office  hours,  and  reduction 
of  tariff.  The  principal  country  offices  arc  now  kept 
open  till  10  p.m. ;  and  a  message  from  Bathurst  to 
Melbourne,  which  in  1866  coit  6*.,  now  cost*  only  3s. 

It  is  proposed  to  establish  two  pourerful  electric 
lights  on  the  towers  of  Notre  Dame  during  the  Paris 
Exhibition  season.  They  will  operate  once  or  twice  a 
week,  and  will  be  turned  upon  the  City,  so  as  lo  illumi* 
nate  the  principal  ediiices.  The  first  trials  will  be 
made  towards  the  end  of  April. 

Application  or  thb  Tblkoraph  to  Flood 
ALaKMS. — II  the  electric  telegraph  has  been  adran- 
lageousiy  utilised  in  warning  mariiimc  ports  of  the 
approach  of  storms,  it  may  be  rendered  still  more  use* 
fui  in  notifying  to  districts  subject  to  river  floods  th« 
abnormal  rises  which  take  place  on  the  higher  reaches, 
and  which  are  capable  of  causing  incalculable  damage  if 
the  necrasary  precautions  against  them  are  not  taken. 
We  have  proof  of  it  in  the  last  great  inundations 
which  occurred. 

The  government  (French)  having  been  forewarned  In 
October,  1857,  that  at  Blois,  Tours  and  Angcni,  a  rising 
of  the  Loire  was  exjiectcd,  which  might  lead  lo  great 
disasters,  seeing  that  despatches  from  the  Haut>- 
Allier  and  the  Maut. Loire  announced  an  abnormal 
elevation  of  the  level  of  these  two  rivers,  the  minister 
of  war  scot  to  Tours  and  Btoii  two  cumpaDies  of 
engineers  and  two  battalions  of  infantry  to  direct  th« 
works  in  case  of  danger,  and  to  maintain  order.  They 
despatched  at  the  same  time  sevonl  lhous.tnd  entrench- 
ing tools  to  increase  lite  resources  of  the  localities. 
The  troops  and  implements  arrived  at  their  dcstjnatioit 
a  considerable  time  before  the  flood  wave,  which 
■appeared  at  the  precise  time  predicted  four  days  before 
by  the  telegraphic  despatches.  The  presence  of  these 
auxiliaries  was  attended  by  the  happiest  results. 

During  these  latter  years,  this  service  has  been  well 
organised  in  France,  thanks  lo  the  efloits  of  two 
distinguished  engineers,  M.  dc  Mardigny,  cngincer-tn- 
chiet  of  the  department  of  the  Mcusc,  and  M.  PuincarJ, 
tlieii  engineer  of  navigation  In  the  same  department. 
mIw  took  the  initiative  in  the  matter.    TO'da-jtUMAA, 
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mpnnoril  by  [nnntlatloni  »n  be  alarmnl  a  cuSi«ienl 
time  bcrorcHand  to  enable  them  to  take  the  dnt  nnd 
most  urctiiit  measures  of  safety.  The  (lydromctric 
Conimi»ion  of  the  RhAncand  of  the  SaAne,  pre8\ded 
over  by  M.  Faurnet,  has  arrived  at  some  remarkable 
resolta  u[k>d  thU  important  and  interesttnp  question. 
We  vril!  also  cite  the  Ubouis  of  M .  Uclgtand  upon  the 
•rater  courw*  of  the  north  aod  noith.ivcst  of  Prance. 
The  Inoodation  of  the  Seine  to  iSy6,  has  revealed  the 
services  rendered  ]>y  that  engineer.  We  will  instaoce 
further  the  case  of  the  Observatory  of  the  fiic  Ju  midi, 
which  announced  several  days  in  advance  Ihc  frighiftil 
floods  vhich  ravaged  all  the  basin  cf  the  Gnronnc  in 
1675.— Cffwiii  du  Moruel. 

IssuutTiMa  Glasr. — A  glass  jar  of  a  Tltomson's 
Quadrant  Electrameter,  possessing  a  high  [lowvr  of 
innlatioD,  has  been  analysed  by  Herr  F.  Primke 
IDingi.  folyt.  1.,  Vol.  i^,  p.  174)  with  the  (ollowinj; 
result: — 

si  o,     K,  O    Ka,  o    Pb  O     ca  o  UJE  o   FCi  o,    Hn  o 
jB'liSiO  9'ajS    3'745    a8*oi>)  o'o6.|  0054     0474  =:  100*013 
Impuhliei  neglected,  tite  composition  is  as  follows.-— 
si  o,      K,  o      .fa,  o      rb  o 
58  77        9""8         3'77         a8'i8=ioo 


Photo-Elhctricitv  Of  Fn-iykspAB.— Herr.  W. 
Hankel  {Ann.  de  Phys.  und  Cfirm.,  Vol.  II..  66-63) 
tiodin^  that  sorao  crystals  of  fluorspar  from  Wcardale, 
Durham,  oxhibtlcd  strong  fluorescence  and  phos- 
photesence,  judged  thai  they  might  also  exhibit 
electrification  on  expo^re  to  light.  He  lherefor<! 
exposed  a  (;rvstal  to  light  and  found  that  not  only  wn* 
the  crystnl  electrified  but  Ihc  elcctti  Beat  ion  wa*  muc'i 
stronger  than  that  exhibited  when  the  same  cc^-stal  was 
heated.  One  experiment  wax  as  foliows: — A  blue 
violet  cryrt.1l  from  Weardale  was  immersed  in  capper 
filings  with  one  lace  exposed,  and  kept  for  some  lime 
at  a  temperature  of  95"  C,  Shortly  after  it  began  lo  cool 
the  face  showed  an  electrification  or  potential  indicated 
by  +  9  divisions  on  the  electrometer  employed.  On 
cxposlngthe  same  crystal  (o  sunshine,  the  dectrilicalion 
was  indicated  by  —  33  divisions;  and  on  cxpo<!ini;  it 
for  two  hours  to  diRuted  daylight,  the  elect riritatioii 
t*as—  17  divisions.  Wlicn.  on  the  Other  hand,  ihi- 
crystal  was  exposed  to  the  rays  of  the  sun  conccntr.ilfv) 
upon  it  by  a  large  lens,  it  lost  its  photo-electrical 
proiwrty  and  did  not  regain  1:.  Similar  resulls  were 
obtained  from  three  other  dark  green  Weardale  crysiah, 
From  experimcnis  vrith  coloured  glan  Herr  Hankel 
concludes  that  the  photo-electricity  is  due  to  the  90- 
mlled  chemical  rays. 

Mr.  E.  Gravm  has  been  oflicialty  appointed 
engineer  .in-chief,  and  Mr.  W.  H.  Precce,  Assistant 
engineer  and  electrician,  to  the  Po«  Office. 

DuR-iBiLiry  Of  Cables.— Mr,  Thomas  Fuller, 
inanaging  director  c»f  the  Black  Sea  Telegraph  Com- 


pany, writes  to  lis  stating  tliat  Hon).  Lacoine  k  ■* 
reported  that  during  the  recent  repairs  of  the  CuM  "* 
stantinople  to  Odessa  cable,  the  Constantinople  -*■* 
Varna  cable  of  1854  was  hooked,  and  iht  porli<^^ 
taVeii  out  found  to  be  in  perfect  condition  after  Iwoit 
four  years'  immeraon. 


3 


Wk  hear  that  Messrs.  M.  Theiler  &  Sons  tR  makiD; 
a  phonograph  which  m.-iy  be  uied  eithsr  as  a  tall(ia|f 
machine  or  as  a  logograph.  The  twcord  is  in  batK 
cases  produced  upon  a  ribbon  of  paper  passing  be- 
Lween  roltcts  instead  of  upon  a  sheet  of  tinfoil 
tTKHtntcd  on  a  grooved  cylinder.  By  this  mean*,  the- 
trosUe  of  fixing  the  sheet  ol  tin-foil  &nd  of  scrtirin|^ 
back  the  cyUnder  is  entirely  avoided.  This  tnaclui 
Is  said  to  be  always  ready  to  talk  and  to  be  talked  t(h 


IPuUnts. 


J  19,  "  Improvement*     in     and      appertaining 
ranitr  cells  or  b:iltcric»."— W.  S,  Wit.suM,  Feb.  ji. 

759.  "All  imprvivcmcnt  in  the  manufacture  of  leli 
,  graph  cables."— F.  LAMaxar,  Feb.  33. 

767.  "An  improved  method  of  covering  Iclepripli 
wires,  wires  for  electrodes,  electro- nwgnctl.  g.-i'vano- 
scopes,  and  olher^  and  alto  web  1  of  fibrous  mn-crial^* 
and  metals." — N,    Coxradi     (communicated^  by    R-.- 
Wiebe),  Feb.  35.  h 


ABSTRACTS  OF  PUBLISHED  SPECIFICATION'S- 

1387.  "  Electric    appaialus    for    aclnaling     r.iilwayj 
hrakes."— K.   F.  A.  AcH,\KD,   Paris.     Dated   April 
1877.     6d.      This    consists    in    blocking    the    wheel; 
instantaneously  by  the  employment  of  electricity,  Meam, 
compicssrd  air,  or  vacuo.     In   the  ditTcrent  arrange* 
rnents  de«crib-d,  the  brake  lever  is  lifted  by  one  or 
more  chains,  which  are  wound  on  a  shaft  or  sleet 
leceivirt?  a  rotary  movetnent  from   the  axle   of  the , 
vehicle,  through  the  intermediate  action  of  an  engaging  . 
apparatus.     The  parts  whitU  wrvc  to  put  the  brake  in 
action  serve  also  to  elTecl  .it  the  proper  m-jm-^ru  the 
enf[ajtemcot  of  an  axle  which  turns  cuntinuoutly  with 
the  shaft  omleeveof  the  chains.     The  brake  is  actuated.' 
by  electricity,    in    the    manner    >le*cribcd    in    ft  r  n«-J 
patents  of  the  author,  (i36S  of  1S63,  3006  of  1M4,  and-j 
33$Ooi  iS;:l),  and  improved  so  as  to  Stop  a  Ira^nin  leis 
than  a  second  if  necess-^ry,  whatever  be  the  speed 
the  train  and  gradient  of  the  way. 

1475,  "Printing  IcIcBraph  instramenU."— F.  H .  W, 
HiuuiKK,     Dated  April  14,  1877.     6d.     This  comists. , 
in  n  design  (i>r  a  printing  telegraph  insmimenl  capable 
of  bang  worked  on  a  single  wire  without  the  aid  of 
clockwork  lor  driving  the  type-wheel.     Either  one  of! 
two  type  wheels  fixed  to  a  common  axis,  and  driven* 
hv  a   pTopelment  so   conMructed   as  to   prevent   th»J 
momrntum  of  the  type-wheels  carrying  them  beyond 
the   ilcsired   point,    arc    employwl    as    printcis.      To 
control  the  type-wheels  ihti'u  are  two  pallets,  carried 
by  a  (ockinj;  lever,  whi^h  act  allcmntclyon  the  top  and 
bottom  of  a  ralchet-whtel  on  thcaxitof  ihc  type-whee', 
and  there  are  pin-slops  for  the  pallets  to  come  against 
at  the  end  of  their  forward  inovemeitc.    The  armatiue 
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vfaich  nrriea  the  pallets  is  composed  of  Iron  and  brasv, 
kad  IS  mAgactiscd  from  a  Iar;^«  fiscd  pcrmuent 
maLgaet,  ihiougti  ihc  Ktbot  of  wliicli  it  (ornx  a  pari. 
The  bsiifniitlrr  mii<I<i  al«>rnatc  curTrnl*,  which  by 
iMua  oi  eicctro-niAgncts  effect  the  priming. 

14861,  "Galvaqtc  bstieries." — E.  Blaket,  Dated 
A»ril  16,  1S77.  2v!.  This  dwcriUw  *  foim  of 
Uchflcha  cell  in  which  the  graphite  pole  ukirs  the 
lonti  of  A  paititiod.     (fi«l  frcitfrtini  nilkj 

^i^i.  "  GilJiny." — A.  j.  Dt'Pitts  anj  G.  O.  Sciiutz. 
dlM  April  aj.  1877,  ad.  This  conniMs  in  giWinc 
(Ktat*  framcf  by  coating  lliem  firvt  wriih  black  lead 
and  ticctro •gliding  tbem.     fProvUiaHoJ  ^tetUan  not 

1583.  "  Apparalus  for  generating  elect ricit jr. "^ 
C.  Clahoki).  Dated  April  33,  i877>  ^d.  This 
<oa-MH  in  imprevemerits  in  Clamond'i  Iherroo-pik. 
tliifh  have  been  fulljr  de«crit>ed  in  the  Tklkokaphic 
JuURXAL  for  Feb.  isi. 

1598.  "  Watchman's  electric  tell-tale  And  lire-aln  rm ." 
— WTj.  tlASCocK  and  S.  M.  Y«atm.  D^ted  April 
i\,  1S77.  6d.  Tht«  cnniiiti  in  a,  means  of  tMlinjf  the 
tiiiM  Illness  of  a  watchman  at  his  post.  A  pin,  wheel, 
«t  cun  if  fixed  on  the  minute-arbor  of  an  ordinar/ 
(rack;  this  lifts  an  arm  carryin;;  two  contact  aprings 
wi  Id  a  stop  fixvd  in  (be  armature  of  an  electro- magnet, 
wUeii  holds  tha  said  arm  in  posilion  until  contact  is 
oudelnrthe  person  in  charge.  If  left  in  this  ponifinn 
MofcitnaD  the  proper  time,  the  cam  in  revolving  makes 
eonttct  with  one  of  Ihe  springs,  and  shews  that  the  per- 
un  in  chargt:  is  defaulting  or  absent  from  his  post.  If 
tboatcbman  be  atiei>Oi(ig  lie  m.ikes  permanent  con- 
tact,  and  the  cam  cmcsinto  contact  with  the  other 
i^tf^f,  thereby  causing  an  alarm  bell  to  v>iinrl  nnd 
Mtiliing  the  fact.  The  patent  .-tlso  pngtridcs  (or  sig- 
Ulstwing  sent  from  a  aumtwr  of  stations  or  compart- 
■naols  lo  a  ccfliral  one,  by  means  of  a  small  shaft  ntled 
"ith  a  correvponding  number  of  cams  and  contact 
ipnnp;  an  indicator  being  fixed  in  circuit  with  each. 

159^.  "  EtectTJc  telegraph  apparatus."  G.  T,  Patbk- 
30K.  Dated  April  94,  1877.  2d.  This  is  intended  to 
piodnce  a  perfect  block  system  of  siifii.atling,  so  iliat 
«hea  a  signal  indicating  Ihe  passage  of  a  train  has  been 
ffirwardea  to  the  neat  station  on  the  line,  and  ihe  send-  . 
ingapparatus  has  been  blocked,  no  other  signal  c^ri  be 


forwarded  until  the  first  signal  has  been  acknowltdjr«d 
from  liie  next  station.  This  is  effected  by  attadims  lo 
Ihe  sending  st.vtion  signalling  innrument  a  spring  bolt, 
which  is  pushed  under  the  "  tapper"  when  the  signal 
ha*  been  made  so  as  to  prevent  tne  "  tapper  "  descend- 
ing,  unless   the  return  signal  is  made.  (Xat  preee«<Ud 

t6o3.  "  Telegraphic  discs  or  signalling  apparatua." 
^Unws  JusioN,  P.iris,  dnled  April  25,  1F77.  is.  2d. 
This  consists  in  a  method  of  controlline  n  leiegniph  or 
signal  disc  by  mcins  of  eleclricily  so  (Tut  the  disc  is 
shown  or  not  from  a  si^al  post.  The  diM  is  retained 
in  its  out-of-tignt  position  by  medtamim  which  can 
be  actuated  by  cleciro-magnGlism,  su  ai  tu  free  the  disc, 
upon  which  the  latter  mounts  to  the  top  of  the  post,  by 
a  counterpoise,  into  its  vislU*  position.  The  disc 
is  a  square  plate  of  sheet  iron,  and  carries  a  ring  on 
which  the  retaining  apuaralus  takes  bold.  The  cur- 
rent by  aciiiating  the  electro -magnet  of  the  retaining 
apparatus  frees  this  ring,  and  allows  the  disc  to  rise 
into  view.  The  disc  is  lowered  again  and  set  in  its 
retained  position  b^  an  attendant.  This  system  i*  de- 
signed for  applieaiion  to  railways,  in  order  to  prevent 
collisions  of  tr.iins.  A  disc  should  be  placed  at  each 
curve  of  Ihe  line  90  that  Ihe  engine-driver  can  see  from 
one  disc  lo  the  next.  The  disc  is  controlled  by  the 
departure  and  arrival  stations.  A  lino  wire  is  necesaary 
to  put  all  the  discs  in  simult^tneous  motion,  whatever 
be  the  diitsnce,  so  lh.it  all  the  station -masters  may 
always  know  the  position  of  the  trains  which  are 
travelling. 

1640.  "Chemical  telegraphs."— C.  A.  Ranoa!.!.  and 
T.  M.  foyrg,  New  York,  U.S.,  dated  April  36,  iS??. 
lad.  This  consists  in  amethud  of  irantmittlng  si.;nals 
electro  .chemically  over  a  single  wire,  and  printing  the 
message  in  Roman  letters,  a  letter  being  obtained  at 
each  electric  impulse.  Thi>  is  done  by  having  two 
type.wheels,  one  at  the  sending  and  one  at  the  receiving 
station,  turning  itochionously.  A  strip  of  chemically 
prepared  paper  p.-uses  between  the  marking  style  or 
pen.  and  the  type-wheel  of  the  roeaiver,  so  that  the 
current  from  the  sending  station  in  passing  from  the 
style  to  the  typo-whecl  decomposes  the  chemical 
preparation  at  the  points  where  the  tvpe  touchos  iho 
paper,  aud  thereby  produces  an  exact  lac<simile  ol  Um 
letlcr, 
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(Corrtspontimcf. 


ON  THE  RESULTANT  FAULT. 

T«  iht  Editor  cf  Tiiit  Tei^GRAPiiic  Journal. 

Sir, — Some  jrear*  ago  it  was  proved  Ihnt  in  taking 
Ihc  loop-earth  .test  t1>c  Ktmc  i«stil1  wi>ul<I  be  obEainM, 
in  snjr  particular  caw,  i(  all  the  leakage*  were  rep1ac»I 
bjr  B  single  loakagv  having  a  redslance  cqnal  to  the  true 
iniulation    resistance,   nivd   cxi$Iii>j[  at    the  centre  of 

gntvily  of  the  conducliviiics  of  all  the  teakas^s. 
ecer.tly  Profevxors  Aynon  and  Pvrry  hare  investij^iited 
In  their  p-iper  on  "  The  resuir<int  fault  in  the  conduction, 
insulation,  .ind  circuit  tenti,"  whether  the  xame  aulnl:. 
tution  could  be  effected  in  the  three  tesu  juit  ucationed, 
and  they  found  that  the  error  so  made  in  the  conduction 
test  wail  very  small,  in  Uie  inNuIution  tnt  that  it  was  a 
little  larger,  and  in  the  circuit  t(-»  (or  test  of  the  line 
put  to  earth  through  the  receiving  instrument)  that  it 
wa«  still  lar^ger,  being,  however,  in  all  three  catcs  very 
small,  pTorided  the  ratio  of  the  true  wire  rewttanco  of 
the  wliole  line  to  the  square  root  vf  the  tntulatioi:  re- 
sistance of  a  length  tA  fine  having  unit  wire  resistance 
was  considerable.  The  method  of  reasouinjj  they  em- 
ployed in  obt,-iinitig  those  r««utts  was  applicable  in  all 
case*  when  the  insulation  resiitanca  at  any  point  oi  the 
Una  was  such  a  funetion,/(a),  of  the  wire  resistances,  /, 
up  to  that  point  that  the  iliiFcrenlial  eijaalioa 

could  b«  integrated,  so  that  v,  the  potential  of  (hat 
point,  could  l>c  found. 

Starting  with  (he  assumption  that  this  substitution 
of  A  re«nlt,int  fault  could  br  li;;;itim;itely  made  in  the 
conduction  iniulation  and  circuit  If^stv  when  the  insu- 
lation of  the  tine  wa»  uniform,  Mr.  Scbwendler,  some 
tune  ago,  developed  formulK  for  aseertainini;  "the 
corrected  or  I  rue  conduction  and  insulation  rcsiMances," 
and  also  a  formula  for  calcubting  the  rebalance  of  the 
distant  receiving  instrument,  the  result  obtained  by 
which,  being  compared  with  the  Itiioirn  rciixtance, 
serves  a>  :i  clieck  in  deciding  whether  or  not  the  insu> 
lalion  of  the  line  is  uniform,  t.s^  in  fact,  whether  or 
not  Mr.  Scbwciidlcr'.i  (ormula^  lor  Ihc  corrected  con- 
duction and  insulation  retistancei  can  or  cannot  be 
u*Bd,  and  also  which  gives  ao  indication  of  Ike  kind, 
but  riiif  of  the  magnitude,  of  the  error  nude  by  using 
them  when  the  resultant  fault  is  not  in  the  eloctrical 
centre  of  the  liwe.  But  I  am  not  aware  thnt  any  simple 
formuljc  have  been  published  for  detcrinining  the  true 
wire  nnd  insulation  rc!it»tancci,  indnjiendently  of  the 
povition  of  the  resultant  fault.  Now  Piofcssors  Ayrton 
and  Ferry  have  suggested  to  mc  that  M,  Blavier'i  well- 
known  formula:  would  enable  us  to  ^<i  thii  if  the  true 
wife  resistance  of  the  tine,  whirh,  in  M.  Blavicr's 
e<iuativnj,  i?  alwav*  assumed  to  he  previously  known, 
were  regarded  a^  an  unknown  quantity,  and  the'  distance 
up  to  the  fault,  which  is  .ibu  unknoirn,  were  eliminated 
by  combining  with  the  usual  conduction  and  insulation 
tests  one  other— the  circuit  test— or  test  when  the  re- 
cdving  instrument,  of  known  resistance,  is  inserted  in 
the  line  at  the  distant  station.  Consequently  1  have 
workfd  out  the  following  equations,  which  arc  so  simple 
in  their  application,  th.it  attention  need  only  be  drawn 
to  them  to  show  their  practicnl  utility. 

l^!t  m  be  the  true  wire,  and  u  the  troc  insulation 
resistance  of  a  linej  x  the  wire  re^iitancc  up  to  the 
resultant  fault;  r,  3,  i,  the  resistances  obtained  when 
taking  the  conducllou  circuit  and  insulation  tests,  and 


p,  the  known  resistanoe  of  the  recelvlaf  Instrunent . 
the  distant  station  ;  then  it  may  be  easily  proved  that 


V     ^»     -^ * *^-  ' — -^ — 

9^( 


3  V'<.— rttf-ti 
V        t  —  t 


For  by  M.  Blavier's  equations  we  have,  if  y  is  the  wire 
resistance  from  the  re«tilunt  fault  up  to  the  dixaat 
station, 

^  — (w  — ^  +  Vi*— <-)<w^r> 
«=.(,_ f)  +  ^(i— 0  (.  — o" 
iSt*  Clarlt  sod  SabiM**  Slectrieal  Tabki,  />v  4tO 
Also  in  3  similar  way  it  may  be  shown  that 

jr  -  5  —  <^{f—  S)\m  +  r  — f) 

and  from  these  fsur  tquations^  can  b;  eliminated,  and 
w,  w,  and  *  found,  obtaining  the  results  given  above. 
I  beg  to  ntmain.  Sir, 

Very  truly  yours. 

T.  I\VAT.\. 
Telegraph  Engineering  Student. 
The  Physical  Laboratory, 
The  Imperial  C'jUrgp  ot  Engineering, 
Tokio,  Japan. 


To  tht  Eilit<7r  of  TiiR  TBcKCRapHic  Journal, 

Mv  Dkak  Sir, — It  may  be  interesting  to  inform 
the  readers  of  your  valuable  journal  that  a  very  satis- 
factory teleplionic  conversation  has  taken  place 
between  "  Persia  and  Russia."  llic  olBcintinr  gentle* 
men  were  Mr.  C.  Taplio,  of  C-nrdifT,  now  in  the  Imlo- 
European  Telegraph  Company's  service,  at  Tabreez, 
and  Mr.  F,  E.  Gibbins,  of  the  same  Company,  at 
Tiflis,  About  midnight,  when  all  was  qutct  and  traffic' 
censed,  a  telephone  was  Rxed  at  each  end  of  the  wire, 
and  a  conversation,  besides  some  vocal  music,  took 
place  at  the  very  lung  distance  of  ^go  miles.  The 
weather  was  very  line  Uiioughout  the  line,  with  a.  sbarp- 
froat  after  a  fall  of  snow  at  Tabreex. 

Owing  to  the  commencement  of  despatches  on  Ibe- 
Russian  wire  (which  lino  runs  parallel  to  that  of  tbe 
Indo)  in  Armenia,  induction  put  a  slop  to  the  wonder. 
ful  conversation,  so  the  gentlemen  wound  op  by 
exchanging  the  Nationn'  Anthem  of  old  England. 

The  telephone  used  at  Tifliswas  made  e^  Messrs. 
Siemens  and  Holske,  and  (but  at  TabrcCS  (the  first  in 
the  country)  by  Mr.  C.  Taplin  himself,  to  whom  great 
credit  is  due  for  makinir  so  delicate  and  sensitive  aa 
apparatus,  whilst  so  badlv  provided  with  materials.  &e. 

Trusting  to  your  kinancss  for  the  insertion  of  tba 
above  in  your  journal, 

1  remain,  dear  Sir, 

Yours  very  truly, 
HILDND.  F.  STE\'ENS. 

Persia,  Tabreez, 

February'  aotli,  1878. 


To  th«  Editor  ^Tmk  Telkhkapmic  Joi;rkal. 

Dear  Sir, — Your  jouma)  of  the  15th  Febnmry. 
1878,  contained  the  translation  of  a  paragraph  from 
Count  du  Afontfl,  rvlative  to  the  .application  o(  ihtt 
telegraph  to  the  herring  fishciy  in  Norway. 
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The  siibst»nc«  of  this  quotation  was  printed  in 
"Wwy  of  aBlh  Febnianr,  but  without  artcnowledg- 
>ittl  Mtlicr  of  copying  it  from  the  Txi.ROnAt'tiic 
JODiXAt.orfrom  Count  du  Mvnetl ;  and,  quuting  from 
■Nahu*,  I  observe,  Tkt  Timet,  on  March  ist,  i8j8, 
niprinls  the  »anic  Diing  ;  and,  like  AWiinr,  commences 
tfciw.  "A  now!  use  ol  the  tclej^nph  has  lately  been 
«3of>t«l  by  the  Norwegian  Govtrnmeni." 

It  would  (herefore  appear  l!i*t  it  is  not  jfeneraliy 
Imown  fbaC  Ibe  panigrapb,  of  which  you  en^-e  the 
tmulation,  occurs  in  Coant  do  MoncH's  "  Tr«itB 
Aforiqae  et  pr«li<]ue  do  TeK^Aphie  KlM:tri([ue," 
whocb  wa>  primed  at  Paris  in  itmi,  and  that  tbi>ap- 
plicatioB  of  the  telegraph  is  by  no  means  so  new  a 
thing  that  it  may  be  said  to  have  been  "  lately  adopted 
by  lEe  Nowegiao  Government." 

H  these  "  300  bilomctres  "  of  cable  are  still  in  wofk- 
mj  order,  hiring  been  repaired  or  renewed  as  required 
frotn  lime  la  lime,  sccordinglQ  theordinan  ncceis.tie* 
<<  subcnarine  cables,  no  doubt  they  render  u  good 
iRTice  now.  U  they  did  when  first  etlablishcd,  at  Intft 
jHKitm  jmtri  ago. 

How  many  years  are  to  Uc  added  (o  these  fourteen 
liannabk  to  say. 

IAS.  GRAVES. 
Vikntta,  March  9th,  1878. 


To  the  Editcr  ^Tkk  TKi.KaKAPHic  Jourkal. 

Sia, — The  artide  allaile4  lo  as  accrediting  Mr.  Paul 
*>A  the  gclatiite  transfer  negative  procc*s  and  alluded 
'"^  Messrs.  Wratteo  and  Wainwright  in  yotir  issue 
it  February  I51h.  was  pCrfeelly  well  known  to  me,  and 
UUr  as  priority  of  publiratioa  goc»  Mr.  Paul  certainly 
^the  lead.  HgweTcr.  t  do  cot  see  bow  the  case  I 
ilWtd  10  >3  altered.  Why  did  not  Messrs.  W.  &  W.. 
^tonidently  knew  that  the  procc«  was  anothcra,  not 
■otlen  the  fact,  their  article  distinctly  conveying  the 
■*pnBion  that  the  proocsa  was  part  of  tkrir  new 
^Hmof  Pbotoeraphy. 

What  the  iitn  commandment  is  t  do  not  know, 
Unfore  I  am  unaware  of  the  principle  on  which  I 
AhU  drop  my  claim*,  which  arc  as  foftowi  : 

On  the  day  that  the  article  was  published  in   the 

Bijtiih  Journal,  1  was  crossing  Mont   Cctiia  on  my 

tttun  from  Italy  with  »omc  40 or  50  transferred  oega- 

ttrta,  lying  between   the  leavct  of  a   book  in  my  port- 

DUttteau.  Thejewere  takenand  transferred  at  different 

Ina  between  the  latter  part  of  January  and  the  begin- 

■iag  of  May,  o»  the  fiflli  d.iy  of  whicli    Utter  month 

the  article  appeared.     Such    is  my  claim,   which  can 

tuSy  be  inbatamiated  by  gentlemen  residing  in  Naples. 

Yours  obediently 

WALTKR  B.  WOOUBURY. 
South  Kofwood, 

March  ytfa,  1878. 


^rocc(bin0S  of  Societies. 

SOCIETY  OP  TELEGRAPH  ENGINEERS. 

{Ccntinucd from  page  lot.) 

Acaosft  the  Hudson  and  its  branch,  the  East  River,  at 
New  York,  are  several  cablf-rt,  made  up  of  seven  con- 
ductors, 3!ul  weighing  about  eight  tons  to  t)ic  mile.  As 
tbcj  lie  right  acnns  the  anchorage  grounds  ihcy  arc 
cootinoally  being  fouled  by  ships'  anchors,  in  some 
caaes.  five  or  six  timex  a  day.  The  Western  UniO;i 
Co.,  therefore,  keep  a  tug  with  steam  op  alway*  ready 
to  run  out  and  asMSt  to  dear  or  repair  Utc  cables. 


Seme  very  smart  work  is  sometimes  done  in  thisw^. 
Messrs.  Prceee  and  Fischer  were  present  on  one 
nccasion  when  a  mils  and  a  rju.irter  of  cable  in  fuurteea 
fatlnmswas  picked  up  in  forty  minutes.  It  was  then 
repaired  and  carried  to  another  part  of  the  river,  where 
it  was  laid  out  in  tix  minulcs. 

The  land  lines  are  as  sound  and  good  as  any  of  our 
own.  Poles  average  twentyfire  feet  highland  six  inches 
diameter  at  top,  and  are  mostly  of  red  or  white  cedar. 
They  cost  from  hatf  a  dollar  to  one  dollar  each,  and 
last  twelve  to  twenty  years.  la  many  places  chestnut, 
which  in  America  grows  very  straight,  is  employed  ; 
cypreis  and  other  woods  ciscwhero.  according  to 
locality.  In  Engtnnd.  our  poles  if  unpreserved,  last 
only  seven  or  eight  years,  but  the  climate  of  America, 
is  90  much  drier  th:it  wood  Lists  longer.  It  is  alS9 
cheaper,  and  therefore  no  prvaarving  processes  ar* 
employed,  nor  are  iron  poles  Bsed.  Arms  are 
generally  of  white  pine;  for  two  wires  their  length  is 
three  feci,  four  wires  fire  feet  six  inches,  six  wire* 
seven  feet  six  inches.  The  wire  is  sometimes  ungalva- 
niied,  but  the  use  of  ungalvnniied  wtreisdying  out,  nod 
in  future,  roont  of  the  wire  will  be  galvanised.  Kumbera 
six,  eight,  and  nlite,  are  the  gau|;es  in  use,  number  tix 
being  principally  used  for  lonf  distances. 

To  America  is  due  the  credit  of  introducing  electrical 
teats  for  conductivity  of  iron  wire,  a  practice  which  is 
now  coming  into  use  in  England  and  elsewhere.  They 
have  »1k>  employed  experimentally  a  copper  covered 
iron  wire,  produrod  by  lapping  a  copper  tape  round  lh« 
wire,  or  by  electro- plating  it.  AJlhough  no  grot 
result*  have  as  yet  bee«  attained,  the  experiments 
seem  to  hold  out  a  hope  that  wo  may  shortly  ba  in 
possession  of  a  wire,  which,  with  the  lightness  of 
number  sixteen  shall  po:iicM  the  strength  of  number 
ei^t  and  the  conductivity  of  number  four. 

The  wires  arc  not  pulled  up  so  tight  as  ourr,  the 
relative  strains  bring  about  300  lbs,  to  300  lbs.,  but 
our  arms  arc  closet  together.  The  Btilannia  joint, 
universally  employed  here,  is  not  used  in  America,  but 
a  eiirious  and  complex  Iwisted  joint  is  made,  and  ia 
dipped  into  a  bath  of  solder.  Formerly  joints  were 
no!  soldered,  and  even  to  this  day  they  do  not  soldsr 
their  joints  in  Canada.  As  a  striking  proof  of  the 
advantage  of  soldering,  Mr.  Preece  mentioned  that  a 
lino  which  before  soloering  gave  a  resistance  as  high 
*9  33,500  ohms,  fell  10  1,400  after  being  soldered. 

Throughout  the  vast  system  of  the  Wc'tcrn  Union 
Companv  only  one  tiind  of  insulator  is  u»ed,  vix^  on 
annealed  green  gliLSS  one.  which  answers  vrcll  to  an 
American  atntosphcre,  but  which  was  long  ago  given  up 
as  usele«  in  England.  The  insulators  are  made  to  screw 
onto  wooden  pegs,  Or  brackets,  and  arc  easily  and  rapidly 
fixed,  lliewire  is  not  bound  in  as  with  us,  but  ono 
turn  of  No.  8  or  9  only  being  used  as  a  lie  wire.  No 
shackles  are  employed,  scarcely  any  stays  or  struts, 
and  but  few  ea.rtb<wircs.  Vi\ih  us  earth-wires,  origin- 
ally  introduced  as  lightning  protectors,  are  valuable  as 
safe-guards  against  weather-con tacl.  This  Is  a  difB* 
culty  with  whifh  the  Americans  arc  not  much 
trouuled.  They  get  very  heavy  thunderstorms,  ycl  they 
suffer  less  from  hghtning  than  wn  do,  their  lines  being 
scattered  over  such  vast  spaces  of  country  inMead  of 
being  concentrated  over  a  small  area  as  in  England. 
When  a  line  is  struck,  however,  It  is  sometimes  a 
serious  affair,  as  many  as  3CO  potes  having  been  des* 
troycd  at  one  lime. 

The  lines  are  well  and  eHiciently  maintained,  break- 
downs bdng  about  as  frequent  as  with  us,  and  taking 
about  the  same  timu  to  repair.  The  responsibility  of 
removing  faults  rests  with  the  operating  staff.  Every 
managc'r  ol  an  oftice  is  respooiible  foi  t)ie  condition  of 
the  apparatus,  and  the  cHwt  o^titwt  4(w»  >.\«  \sa!wMt, 
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such  as  it  Es.     P«w  ff»lvanoni«t«T«  are  seen  in   iHe 

ofiiccs,  the  localii/  of  a  brcxk  being  estimaKsl  b^  re- 
ceivint;  ll»c  return  ihoc^  on  ttie  fi(ig;ef*  t  Tlicic  is  an 
oHkuI  called  n  repairer,  who  iit  a  soic  ot  ciofi 
bei«'cttn  our  "  lioemitn  "  and  our  "  inspector,"  who  doci 
the  renewals,  and  who  Is  paid  (torn  ^'150  lo  j^soo  per 
Annum. 

Closed  cireuits  have  been  and  still  are  tHe  larourite 
SjStem  of  MrarkinK.  •tlthou}'li  t!icy  stic  f^riidiiAUy  giving 
place  to  oprn  circnils,  «i>ccially  for  Iouk  distances. 
They  have  the  advADtsgc  of  the  batteries  being  all  in 
-one  place;  but  the  substitution  of  the  open  circuit 
efFects  a.  savine  in  battery  power. 

As  rejiards  tnsirunients,  tbe  sounder  is  most  (;ttne- 
(ally  used.  Mr.  Preccc  exhibited  a  few  nAt  specimens, 
and  spoke  very  lii|;hly  in  favour  of  the  jtciundr-i,  the 
u«c  or  which  he  has  advocated  for  some  ycnn  past. 
All  the  appnratua  required  to  rig  tip  an  American 
oflicc  arc  a  l(cy,  a  relay,  and  a  smairsuuiidei'.  On  Ions 
circuits  re^catet*  are  used,  the  principal  or  "  relay 
Stations  being  provided  with  several  of  them.  In  fine 
weather  some  of  these  can  be  rat  out,  but  in  bad 
wrather  have  (o  be  icsuitedto.  Mr.  Precee  mentioned 
a  rcmarluble  tact,  that  no  apparent  loss  of  speed 
resulted  (torn  their  employment.  TMs  is,  of  course,  in 
dir(^t  variance  with  out  experience  hcrv. 

Compound  or  muUiplex  tclcgmphy  it  largely  adopted 
in  the  States,  ibc  duplex,  tjuadruplex.  and  various  other 
"plcxcs  "of  Steams,  Ellison,  Prescott,  Gray,  and  others, 
all  coining  in  for  a  sliare  of  favour  in  telegtaphic 
ctrclci.  It  may  bo  mentioned  here  that  the  quadruplcx 
system  as  established  on  Ihe  l..ondan.I,irerpoal  circuit 
by  Me»»r».  SniilK  and  Hamilton,  who  recently  visited 
tais  country  for  that  purpose,  is  in  daily  oper.ilion,  and 
^ves  highly  satisfactory  results. 

Typc«prjnlcr»  arc  employed  to  some  exieiil,  princi- 
pally the  form  elaborated  by  Mr.  Phelps,  on  the  basis 
of  that  Invented  many  yaars  since  by  Professor  Hughes. 
They  are,  however,  chiefly  confmed  to  private  wirc<i. 

Edison's  automatic  system  is  used  by  the  Atlantic 
and  Pacific  CMtnpany,  and  vcty  flaliering  accounts  of 
its  performance  are  recorded.  The  maximum  speed 
witnessed  by  Mr,  Prcece  did  not  Mtceed  aoo  words 
|ier  minute. 

On  the  Chicajfo  nnd  Dubuque  circuit  there  is  a 
terminal  telephonic  circuil,  in  which  throujfh  commuiu- 
caiion  is  carried  on  wtlliout  intL-rfering  with  the  Morse 
working.  The  Ictcphone,  however,  does  not  »ccm  lo 
play  any  grc^l  pftrt,  as  yet,  in  cointnercinl  telegraphy. 

Ici  cuncluiling  liis  rcni.-trks  upon  Ihe  tele(;ra.ph  com- 
panies, Mr.  Preece  mentioned  that  he  visilcd  some  of 
ths  workshops,  and  was  surprised  to  find  how  few 
mechanics  are  employed.  Much  of  the  wortt  which  in 
Eiieland  proridci  occtipation  forgan^of  mechanics, 
Jn  America  is  done  by  the  operators,  who,  as  before- 
mcntionod,  arc  very  sltilfiil. 

Some  curious  and  characteristic  terms  arc  current  in 
Amctica,  and  Mr,  Prcece  highly  amused  his  audience 
by  repeating  a  few  of  Ihem.  Thus,  an  operator  is 
called  a  "plu^;"  to  stop  is  to  "break;"  calling  a 
station  is  "  raising  "  it ;  contact  is  "  cross.fire,"  &c. 

One  of  the  most  efficient  services  in  America  is  the 
fire-telegmph  »y!iti;m,  and,  withal,  one  of  the  most 
impcitiaitt  in  a  country  wheic  so  much  wood  is  used  in 
building.  In  every  town  a  mosl  complete  and  perfect 
system  of  tire  sixnals  has  been  «sUU)shed.  When  a 
fire  is  observed,  rtic  alarmist  has  only  to  pull  a  handle 
or  do  'jomcihiue  equally  simple ;  Ibis  rings  a  bell  at  the 
Rrc-atation  and  indicates  Ibc  locality  o(  the  fire,  so  that 
in  most  cases  fitcs  aie  maislcred  before  llicy  can  get 
Iwad-way.  Thceffoct  of  this  system  has  been  to  render 
the  American  fire  briradcs  expert  lo  a  dejjrec  which  is 
quite  incomprehenubfe  to  us.     Mr,  Pmvo  states  thnt 


be  and  Mr.  Fischer,  when  inspecting  the  working  of  *ic 
system,  timed  the  operation  of  getting  an  engine  e>' 
and  away.  A  gong  was  sounibd,  the  same  rurr«si 
which  gave  ihr  lignal  Serving  to  release  the  iMrses,  wlx^ 
trained  to  tltcir  woric.  moved  mechanically  to  their  pUm 
at  the  engine  -,  the  men  jumped  up  and  away  tbey  tntit. 
Tbe  mean  of  three  observations  gav«  8  secoods  »■  tht 
time  elapsed  from  tho  sounding  of  tlw  alafn  to  6c 
starting  of  llic  engine.  Mr.  Prcece  also  tc.^Micu  to  i 
still  more  perfect  state  of  things  as  existing  a:  O-lcag'i. 
There  the  tigaal-currvnl  not  only  sounds  tbe  gong  vA 
Unhitches  the  hones,  but  it  also  draws  the  bolts  from  a 
series  of  trap-doors ;  and,  that  nothing  nuy  be  left 
undone,  it  whips  the  clothes  off  the  men  whose  beds  ate 
so  placed  wiib  regard  to  the  trapdoors  that  tbcy  an 

fenlly  slid  down  into  their  pbccs  ready  for  a  stait  I 
It  was  not  stated  whether  the  men  turn  in  with  ihatT 
uniform  on,  oc  whcllier  the  current  puts  tills  on  for 
thcin). 

But  vven  this  close  approach  to  automatism  is  not 
left  unsurpassed ;  for  many  buildings  are  provided  witb 
automatic  alarms  which  upon  any  abnormal  increase  of 
Icmpeiature  close  a  circuit  and  "  sound  an  a;aim." 

Domestic  comfort  is  studied  .md  ntinUicred  to  la  a 
vahoiy  of  ways.  Compact,  and  not  unsightly,  little 
boxes  arc  fixed  up  in  a  convenient  place  in  the  house. 
Thin  box  has  .1  dial  divided  inlo  compartment:*  headed, 
respectively,  messenger,  doctor,  cab,  iic,  and  a  poioler 
which  can  be  set  to  any  of  these  ooinparnnentsL  By 
simply  pressing  a  lever,  the  person's  wants  ore  at  oac« 
made  known  at  the  nearest  call-statiou,  as  also  the 
bouse  from  which  the  coll  proceeded,  and  in  thebiioiest 
possible  lime  the  required  person  or  article  puts  in  aa 
appearance. 

With  reg.trd  to  the  general  question  of  the  Ofganisa. 
tion  of  the  staff,  the  American  telegraph  sys:ein  Is 
characterised  by  far  greater  elasticity  than  outs,  tnofv 
being  lelt  to  the  discretion  and  savMr  fair*  at  tbe 
ofliHrials  than  is  the  case  with  us.  The  result  cannot 
fail  to  be  beneficial  to  the  service;  each  nan  knosrs 
that  his  success  in  life  depends  upon  the  aptitude  and 
adminiilrative  capacity  displaj-ed  oy  him;  a  wholesome 
spirit  of  emulation  is  thereby  established,  and  there  is, 
consequently,  far  less  o£  that  half-hearted  service  which 
too  frequently  charactcii^ies  the  English  rmphj^f. 

t-'inancially  conudcred,  the  Amencan  telegraphs  »r% 
a  greater  success  titan  the  English;  they  "  pay  '  better, 
It  must  be  remembered,  however,  that  they  ore  still  i 
the  possession  of  juint  stock  companies,  and  Ihxt^ 
therefore,  uniiiiponant  places  arc  left  out  in  the  cold, 
only  those  places  which  can  offer  a  fair  amount  of 
traffic  being  served.  In  Bngland  the  system  has  been 
enormously  developed,  tinoe  it.i  acquisition  by  the  Poet 
Office,  upon  principles  of  national  utility  rather  than 
with  .in  eye  to  large  revenues. 

In  view  of  these  and  Other  considerations,  Mr.  Preece 
would  not  attempt  any  dose  comparison  between  the 
two  systems:  each  is  admirable  in  its  oivn  way,  and 
neither  can  be  said  lo  be  in  advance  of  the  other.  In 
America  the  catrying  capacity  of  the  wires  hat  been 
increased  by  the  introduciion  of  multiplex  working;  in 
England  the  same  end  has  been  sought,  and  to  a  great 
extent  attained,  by  the  perfecting  of  fait  speed  iosUti- 
mcnts,  such  as  tbe  Wheatstone  automatic,  &c. 

In  llic  matter  of  invention  U»erc  arc  some  notable 
points  of  difiercnce  between  the  two  couninos,  and  the 
comparison  is  apparently  unfavourable  to  us,     Here,  it     ' 
is  ilie  fashion  lo  keep  an  invention  secret.and  an  inrentofifl 
bos  to  rely  principally  upon  his  own  private  resources^i| 
In  America,  invention  is  subsidised— in  fact,  men  art 
paid  to  invent.     Mr.  Edison,  one  of  tbe  mon  eminent    ., 
eleclricians   of   the   day,   is    tctainrd    \>y    the    Weste: 
Union  Co.,  and  furnished  with   a  msgiiificent. 
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'VpolMed.cx  peri  men  ul  laborarory  for  the  sole  purpo>e 
W  iaveoting.  Il  1«  r.eedltis  lo  point  out  Ihat  Mr. 
BitfgonS  laboun  Have  doI  b«En  unfiuitful.  [ri  AmericA, 
bw,  if  a  man  hits  upon  k  happy  idvA,  it  is  taken  up,  and 
W  is  aoiited  to  put  it  into  practical  shape,  These 
bdi  mrc  adduced  by  Mr.  Prc«cc  ai  an  apprnpriatft 
taiwcf  10  thoK  prssimhls  who  complain  that  we  stand 
our  hands  i«  our  pnckcli  waiting  to  take  mir 
!  *  from  America.  Perhapt  it  may  aim  hv 
girded  by  socn«  as  an  aqruincnt  in  favour  of  the 
"ndowment  of  research,"  so  much  talked  of  no«r>x- 
days. 

Ai  the  conc^uKion  of  th«Wlure,  which  w.i<i  illufi rated 
bjr  diaiftams  ud  by  the  exhibition  of  some  nrprcixifllii- 
tfirc  in^trumcnis,  insulators,  and  olher  obj'^cts  employed 
in  Amcri*--*,  a  cortJial  voir  nf  thank'*  to  Mr.  I'rfcrr,  for 
his  able  :)nd  enlerta'Ding  discoarre,  was  mwcil  by  Sir 
Ctus.  Brigjht.  and  seconded  by  Professor  Hugbei,  and 
nrtied  by  acclamation. 


THE  INSTITUTION  OF  CIVIL  ENGINKERS, 

At  the  meeilnf  on  Tuejday.  the  afiih  of  Febraary, 
Mr  W.  H.  Baklow,  Vice-President,  in  the  thair,  tho 
P^per  rcAd  was  on  "  Liquid  Fuels,"  by  Mr.  H.  Aydun. 
It  u-a.«scat«(l  that  app.irstiisspec'llCJnyad.i pled  fijrllie 
combuiiioa  of  liquid  fucb,  which  comprised  every  class 
of  fluid  hydro-carbons,  might  be  ranged  in  live  classes. 
The  lettding  principle  of  their  action  was  either  the 
subdivfiion  of  Ibe  liquid  .ts  spray,  or  by  percoUton 
tbrtragh  a  porui  bed,  or  by  preliminary  ninversion  into 
vapour,— when  the  fuH  was  mixed  with  air,  or  with 
air  and  s'.cam,  by  the  insirv mentality  of  jets  of  steam  or 
of  compressed  air,  or  it  was  burned  simply  as  jps  in 
jets.  The  earlier  sy<tem  of  Mr.  C.  J.  Richardson,  in 
which  (he  Uquid  fuel,  mixed  with  hoatcd  air,  percolated 
npwATds  through  a  porous  bed,  was  tried  at  Woolwich 
CJockyard,  bat  the  performance  was  not  *iiti<la<rlory, 
for  bljck  RiioVe  ani}  soot  were  discharged  in  svch 
Abundaace  as  speedily  to  choke  the  Aue-tuhc-s  and 
stifle  the  draught.  By  a  subtetjuent  improvement,  in 
wlriclt  a  mixture  of  steam  w.is  introduced  with  the 
(ttal,   a  Binch   bctier    performance  was  effcctel— the 

?[Uaality  of  water  evaporated  Ivaving  been  incrrvised 
rom  6JIV<,  per  lb.  of  fuel  to  from  7  lbs.  to  iS^lbs. 
per  lb.  of  fuel,  thoogb  the  formation  of  dense  smoke 
iras  nrit  prrveiited.  The  petiormnnre  of  coal  under 
the  same  boiler  amostnted  to  an  evaporation  of  B  lbs,  of 
sraier  per  lb.  of  coal. 

The  system  of  Messrs.  Simm  and  BarR,  in  which  the 
liijittd  fuel  was  vaporised  ia  a  retort  placed  in  the 
furvact,  and  bum*M  in  jets,  was  tried  in  1866,  on  board 
the  jricht  "  Minnie."  The  qtunttly  of  oil  consumed 
amounted  to  one.third  only  of  the  corresponding 
quantity  of  coal.  The  *yjilcm  was  afterwar<3s  tried 
with  the  addition  of  steam,  and  with  better  reniilis,  as 
the  inteniily  of  the  combustion  was  increasctl,  nnd 
smoke  was  prevented. 

In  the  fourth  Ey»tam,  patented  by  the  author,  In  oon- 
itiDCtion  with  Mr.  Wise  and  Mr.  Field,  in  1865,  the 
liquid  fuel  was  summarily  vaporised,  by  the  injection 
of  the  liquid  into  the  furnace  by  the  instnimeniality  of 
steam,  which  miglit  be  superheated,  the  supply  ol  air 
for  combustion  being  at  the  same  time  drawn  in  as  an 
laduoed  current.  By  this  plan,  the  materials  could  be 
instaMly  and  thoroughly  mixed  and  converted  into 
vapour  or  f;as before  ij^nilion  look  place.  No  alteration 
u(  tlw  ordinary  furnac«  or  grate  was  novdod,  so  that 
eitltcr  coal  or  oil  could  be  used.  For  burning  oil,  the 
grate-bars  were  covenH  with  thin  fire  sUbs  and  A  few 
cinderB ;  and  the  uh-ml  doors  were  closed,  lo  keej)  nut 
mrpluaair.     In  Mjirch,  1867,  this  method  of  burning 


liquid  fuel  was  Iried  at  the  works  of  Messrs.  },  C 

and  J.  Field,  South  Lamhelh,  in  a  Cornish  boiler.  Th« 
results  of  several  days*  experiments  showed  an  average 
of  19^  Ihs,  nf  water  vvaporaled  per  lb.  of  licjuld  fuel. 
The  boiler  previoasly  uvaporated  6j  lbs.  of  wiier  per 
lb.  of  Aherdare  coal.  Similarly,  expcrimenls  with  a 
double-tliie  Galloway  boiler,  at  the  chemical  works  of 
Mr.  Barnes,  at  Hackney  Wick,  gave  a  net  eraporatire 
performance  of  3$'3  lbs.  of  water  per  lb.  of  fuel, 
lixperinients  had  been  made  with  other  boilers,  in 
which  tho  evaporative  efficiency  of  the  Liquid  fuel 
ranged  from  1  i  to  3  times  thai  of  coal.  Equally  good 
results  in  favour  of  liquid  fuel  werv  obtained  from  its 
employment  under  a  marine  boilot  at  Woolwich 
Dockyard, 

The  fifth  system  ennmeraled,  the  invention  of  Mr, 
Dorselt,  in  which  the  liquid  fuel  was  vaporised  in  a 
separate  boiler  or  retort,  to  be  burned  as  a  E;as,  wu 
Iried  in  1S6S,  at  the  dicinical  works  of  the  inventor, 
at  Deptford,  and  also  on  board  tho  "Re'riever" 
steamer.  The  results  in  favour  of  liquid  fuel  showed  a 
reduced  consumption  in  the  ratio  of  1*5  or  37  to  i  as 
compared  with  coal ;  but  against  this  economy  had  to 
be  placed  the  cost  of  the  separate  generators  and  their 
furnaces,  and  of  a  force-pump.  The  retort,  too,  sras 
liable  to  explosion,  in  consequence  of  the  deposit  of 
solid  carbon  within  it. 

The  first  employment  of  the  autbor's  system  in 
melallurgicnl  operations  was  at  the  Millwall  Iron 
Works,  The  oil  furnace  was  an  adaptation  of  an  old 
scrap  iron  furnace.  It  was  fitted  with  biicks,  and  was 
usetl  as  a  combustion  chamber.  Thrrc  oil  injrclors 
played  directly  upon  ihe  metal  lo  be  heale<l,  length* 
wise  of  the  furoBCC. 

The  furnace  consumed  6,730  lbs.  of  coaI  in  twclvo 
hours  to  keep  up  the  heal,  ag.-)irst  1.405  lbs.  of  liquid 
fuel,  showing  a  ratio  of  4i  to  t  in  favour  of  the  oil,  tho 
consumption  of  which  was  at  the  rale  of  17  lbs.  per 
cwl.  of  iron.  The  loss  nf  iron  Irrated  bv  coal  wa« 
from  23  to  3S  percent.,  whervas  with  liqiud  fuel  il  was 
only  lit  per  cent,  by  system  4,  and  16I  per  cent,  by 
system  5. 

The  author,  in  1875.  proceeded  to  Canada,  to  ei- 
perimenC  on  the  reduction  and  smelting  of  thtt 
refractory  iron  ores  of  that  countrv,  many  of  which 
were  magnetic,  and  contained  33  percent,  of  titanic 
sand,  The  e.iperiments  proved  satisfactory,  and  pig 
Iron  was  readilv  produced  from  ihe  ore  ,  though  il  was 
found  that  oiUfucl  in  smelling  opi'ralions  must  be  used 
in  connection  with  an  air-blatit  under  prcisure. 

In  the  discussion  on  Mr.  Aydon's  paper.  Admiral 
Sclwyn  advocated  the  use  of  oil  as  fuel  specialty  on  the 
erannd  of  its  applicability  to  vessels  of  the  Royal 
Navy,  which  could  now  only  store  sjfficimt  coal  for 
three  days'  consumption  ttt  full  spetrd,  but  that  in  the 
same  space  cnongU  oil  could  be  slnrrd  for  nine  days, 
an  inv.Thiablc  gain  when  in  pursuit  o(  nn  enemy,  lie 
remarked  that  oil  was  the  only  fuel  which  enve  almost 
the  jull  calorific  result  which  theory  would  indicate, 
whereas  with  coal  the  loss  was  considerable.  He  also 
said  that  the  heal  produced  by  oil  was  n>  great,  that 
the  stiram  serving  lo  injrct  Ihe  oil  was  decomposed 
into  its  ct>nstituenis  hydrogen  and  oxyj-en,  lite  ox\gen 
utiiiini;  with  the  carbon  in  tho  oil  forming  carbonic 
oxide,   causing   the   heating  effects   to  be    somewhat 

S eater  than  that  doe  to  the  combustion  of  the  oil  less 
e  loss  of  gas  passing  up  the  chimney.  He  looked  to 
the  mineral  oils  as  the  fuel  of  ilic  future.  Another 
speaker  Considered  that  oil  ivas  not  at  all  cheaper  than 
coal,  and  that  it  would  be  ver}'  dang«rous  in  the  hold 
of  a  vessel.  He  and  a  subsequent  speflker  considered 
the  notion  ol  steam  affording  additional  ht-Jit  was 
UDtcn.able.     Mr,  Cr.impton  obl«rs'ed  that  the  difference 
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in  calorific  cITcct  between  coil  and  Dcltoleuni,  beinf 
■bout  u  13  to  17,  wu  so  small  as  to  jprt  the  oil  00I7  k 
itt{1)t  wlrantage ;  that  ih«  use  of  oU  was  objectionafale 
.  ior  >ouod  rcatons,  and  tliat  (he  amount  available  wa> 
CO  vmnll  that  if  any  considerablv  demand  aro«c  for  it, 
the  price  would  rise  to  such  an  extent  as  to  make  it 
aauctt  dearer  than  coal.  Mr.  Aydon,  in  reply,  said  that 
creosote  wu  ebtaissUe  at  one  haU-pcnny  pet  gallon, 
and  that  he  had  got  oil  at  one  farthing  per  gallon  1 
that  mineral  oiU  were  found  10  most  parts  of  the 
world,  but  that  the  chtel  value  of  oil  as  fuel  was  the 
SDiftll  Space  it  occupied. 


Ar  th«  meHing  on  Tuesday,  the  5th  of  March,  Mr. 
Batcma!(,  President,  in  the  chair,  the  Paper  read  was 
on  "  Thr'  Hooghlr  f-'loatine  Uridgc,"  by  Mr.  Bradford 
I^eslie.  M.  In*:.  C.£. 

This  bridge  cvunccted  Calcutta  on  the  left  with 
l-lowrah  on  the  right  b.inlc  of  rhe  Hooghljr,  at  a  short 
distance  north  oi  the  Eist  Iniliin  Railn.iy  terminus. 
Various  projects  had  been  from  lime  to  time  proposed  ; 
but  ultimately  the  preference  was  given  to  a  floating 
bridge,  as  it  could  !■<:  more  cheajjlir  .md  rxpcdilioiwly 
consirucled  th^n  a  fixed  bridge.  The  design  w;u  pre- 
pared in  1S68.  when  it  was  iittended  to  be  carried  out 
ey  a  joint  slock  eompany;  but  after  much  detay,  ia 
ID72  it  was  iindertalcen  through  the  ax^DCy  of  the 
Local  Cowmment  of  Ucngal.  The  work  w-at  com- 
menced in  January  1 67J,  and  the  bridge  was  opened 
for  Ir.ifTM:  in  October  1874. 

The  present  tituctute  was  the  6rst,  and,  up  to  this 
date  the  onl^  one  of  its  kind  affording  headwajr  for 
river  nnvigatton.  It  divided  Ihe  pott  into  two  section*. 
The  lower  part  was  occupied  by  tca-eoing  shtos  and 
tteaincrs.  and  the  upper  part  by  inland  craft  ana  a  few 
coasting  vessel*.  A*,  liowever,  thegiaviiig  i^ocks  were 
above  bridge,  it  was  neceMarv  that  aii  opening  itbould 
be  provided  for  tbt  passage  ol  shipping.  The  extreme 
tise  and  fait  of  the  Hde  during  floods  was  20  feet,  and 
»t  crrlain  seasons  there  was  a  tidal  wave  6  feet  in 
height.  The  maximum  velocity  of  the  stream  was  (3 
miles  an  hour.  The  depth  of  the  rirer  at  the  site  of 
the  bridge  was  variable,  the  greatest  depth  at  lutv 
water  being  6  fathoms. 

The  bridcc  was  1 ,530  feet  long  between  the  abutment*, 
and  the  roadway  was  48  feet  wide,  with  fuutpalbs  each 
7  fott  in  width  on  both  side*,  so  that  the  tcit;il  width 
it  the  plalfonn  was  62  feet.  There  were  four  main 
longitudinal  wiought'i ton  girders,  at  interval  of  16  feet 
in  trie  width  of  the  toadn*ay,  raised  by  limber  irusws, 
resting  upon  pontoons,  to  a  convenient  hdghi  above  the 
crater  for  accommodating  the  boat  navigation.  The 
olalfotm  of  the  btidgo  waa  Level  for  m  distance  of  384 
I«et  on  each  side  of  the  cmtre,  at  a  height  of  27  feet 
«bove  the  water.  Thence  it  fell  by  inclines  of  i  in  40  to 
a  diflnacc  of  5S4  Icet  on  each  side  of  tli«  centre  line, 
wheic  ihete  was  a  length  ol  jo  feet  of  level  platform  aa 
feet  above  the  water.  Between  these  points  and  the 
abutments  were  the  adjusting  ways,  trjc  shore  end* 
«C  which  were  32  feet  above  low  water.  The  approach 
on  the  adjusting  ways  was  by  a  descent  of  t  in  t6  at 
«jitren>e  tow  w^tct,  and  by  a  corresponding  ascent  at 
extreme  high  walet;  but  at  ordinary  times  it  waseiiher 
Icvel.  or  onlr  slightly  inclined.  The  platfonns  of  the 
adjusting  ways  were  supported  on  the  lower  flanges  of 
throe  bowilring  girtlcis,  the  toatlivay  being  ditided  into 
two  by  the  cenoe  girder.  The  footpaths  were  carried 
«n  eaiililcvcrs  riveted  to  the  outer  girders.  The  bow- 
»lrin^  ^itdrf*  were  160  feet  loiig  between  the  end  pins 
an  which  they  were  hinged.  The  outer  Roiating  ends 
were  hinged  to  ptvt/t  bearings,  in  order  to  admit  of  a 
alight  dtiTt  up  and  down  stream. 


Tbe  floating  pottMn  of  the  bridge  was  carried  oa 
twenty-eight  pontoons,  coupled  together  in  pain  U 
secure  stamlity.  With  the  eiccpiion  of  the  two  puis 
in  the  centre,  which  supported  the  movable  sectioof  t( 
the  bridge,  each  pair  carried  100  feet  in  length  of  thi 
pfatform.  Each  p*ir  was  coupled  together,  al  a  man* 
mum  dutafice  at  4S  feet  from  ceotie  to  centre,  by  fov 
timber  cilU  bolted  lo  tbe  decks  of  the  pontoons  tt 
intcrvab  uf  ilS  feet.  Tbesecills constituted  the  bottom 
members  of  tbe  four  main  longitudinal  truucs,  the  top 
members  bring  the  wtought-iroa  giiders,  carrying  tbt 
roadway.  With  the  exception  of  the  "PPJ"'  girden, 
the  whole  of  these  ttiiss«*  were  of  teak.  Th«  eoapled 
pontoons  were  farther  connected  by  strong  horitontal 
diagonal  bracing  of  bar  iron.  The  timber  cills  and 
the  bracing  being  only  tout  feet  above  the  water,  the 
space  between  the  coupled  pontoons  wai  not  availabit 
for  navigation,  and  noating  fenders  or  booms  wen 
provided  to  divert  boats  from  Ihete  opening*.  0[£> 
naiily  the  main  girders  overhung  the  pontoons  31  feet, 
their  cuds  being  supported  by  the  inclined  struts  ol  the 
tiusfes,  leaving  a  width  for  navigation  of  aa  feet, , 
partially-  obstructed  by  the  raking  siruts.  For  the 
convenience  of  the  country  craft,  there  were  two  rectan- 
gularopenings  oE  60  feet  dear  span  between  tbe  fourth 
and  the  liftn  pairs  of  pontooirs,  reckoning  from  each 
abutment.  The  roadwaj  over  these  opeoiogs  was 
carried  on  eight  girders.  M 

Alt  the  pontoons  were  i€o  feet  long,  by  10  feet  beam,  ■ 
with  holda  vaiyiag  from  6  to  11  feet  in  depth,  aocord- 
ing  to  th«  deadweight  to  be  carried.  Knch  pontoon, 
excepting  tboM  of  the  movable  sections,  was  accuratdjr 
anchored  by  permanent  moorings,  laid  exactly  in  line 
with  the  centre  of  the  pontoon,  the  diitnncc  between 
the  up  and  the  down  stream  anchors  being  900  feet. 
The  strain  on  the  chain  cables  varied  from  5  to  35 
tons;  their  great  length  afforded  the  neccury  "  spring," 
to  allow  for  the  rise  and  fall  of  (he  tide,  but  a  f^w  links- 
were  taken  in  during  the  dry  season,  and  slacked  out 
ugain  during  the  flood  season. 

The  300  icet  opening  for  the  pas*age  of  ships  was 
one  of  the  trott  difl>cult  problems  in  designing  tbe  ' 
bridge.  Owing  to  the  strength  and  irrt^lar  »ct  of  the  1 
stream  and  eddies,  ships  could  only  be  moved  at  or  J 
near  slack  tide ;  and  it  wax  a  rule  that  all  vessels  eC  V 
more  than  200  tons  mu&t  be  moved  by  steam  agaiast 
the  tide.  The  bridge  was  genemlly  opened  twice  a 
week  at  high  iratoi,  but  occa«oual)j  at  low  water. 
The  opening  was  effected  by  removrng  the  two  oentm 
sections  of  the  bridge  bodily,  lliesc  srcticms  weee 
connected  with  the  fixed  portions  of  the  bridge  by 
drawbridges,  which  on  being  run  back  left  a  clurance 
of  30  feet  on  each  side  of  the  platform  of  the  movabla 
seclioiis.  By  means  of  steel  warps,  laid  to  buoya 
moored  for  the  purpose,  tl>esc  sections  were  warped  up 
stream  far  enough  lo  clear  the  rest  of  the  bridge. 
They  were  thrrn  disconnected  and  sheared  over,  one  on 
each  side,  leaving  a  fair  way  dear  of  oil  obstnictioas. 
The  bridge  wa.s  closrd  by  rc^-ersing  ihj-se  proceedings. 
The  ordmaiy  time  taken  in  opening  Ihc  bridge  wax 
fifteen  minutes,  and  in  closing  it  twenty  minutes. 

There  was  a  daily  traffic  orabouttftOOO  tons  of  heavy 
gooda,  wliich  were  conveyed  10  bullock  carts,  beside^ 
loot  and  c^rringe  passengers. 

An  accident  delayed  the  completion  of  the  work 
about  three  moitlhs.  This  arose  from  a  deeply-laden 
ship  fouling  ttvu  vessel*,  which  parted  from  Ibcir  moor- 
ing*, and  both  were  scat  uu  stream  on  the  top  ol  the 
"  bore  "  at  the  rale  of  j  knots  an  hcKir,  One  vessel 
went  tbruugh  tlie  centre  opening,  but  ihe  other  struck 
the  bridge,  causing  three  poutoons  to  be  sunk,  and 
the  superstructure  to  be  completely  wrecked. 

In  (he  discussion  which  follvn'cd,  some  diffcrenoa  at 
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«p!iiaoa  WM  expressed  with  refereace  to  tbe  diolce  of 

■t  floating  bridge  in  pnierence  to  a  fixed  one.     It  was 

itated  that  aome  pioposM*  had  been  rccirnlly  made  for 

ercclinE  a  fixed  bridge  rather  higher  up  the  river,  at  a 

coat  of  about  ^aoo.ooo,  which  was  mentioned  as  about 

te  eo«t  of  the  floating  brid£?.     Some  floating  bridges 

tracted  io  the  United  States  and  Canad*  wete  referred 

I* ;  twt  the  only  in^ Mnec  givcrt  of  a  floating  bridge, 

ta  whic^  the  platform  wat  rai»cd  to  any  extent  above 

l)>c  water,  like  tlie  Kooghly  biidge,  wa»  a  bridgp  at 

St.  Petersburg.    The  advaotagcs  possessed  by  a  ^oat- 

iag  bridfe,  in  being  easily   repaired   if    damagei]    by 

*c9*«ls  drifting  against   it  in  a  cyclone,  were   pointed 

9Kt;  and  also  tbe  pcculiaily  unstable  nature  of  the 

bed  of  the    Hooghly,   rendering  it  uncertain  to  what 

d«pth  it  tnieht  be  neceuanr  to  cirry  down  the  fouuda. 

lions  (or  a  fixed  bfklge.     The  j;enilpm.iii  «i1io,  in  Mr. 

Lalie'a  absence  replied  to  the  objections  raised,  stated 

that  lb«  Government  had  objected  to  the  ctection  of  a 

fiaed  bridge,  and  endorsed  lh«  remarlc«  mado  by  other 

H»m1iiiii.  that  a  fixed  bridge  cnutd  not  be  erected  on 

«uch  a  site  at  a  leu  cost  than  /^6oo.0OO,     In  answer  to 

some  remaiki  made  about  the  inxecurity  of  the  moor> 

ingi,  he  aaid  that  tbe  anchors  tended  to  sink  in  the  »!)<, 

and  had  occaaionally  to  be  lifted.     The  bridge  had 

■sBcicnily,  and    in  a  short  time,  supplied  a  pressing 

want,  and  if  at  anr  lime  a  Rx^i  biidgo  was  builr,  the 

preseot  bridge  could  be  shifted  to  another  place, 


PHTCICAL  SOCIETY.-M*Rcii  and.  :878. 
Profesaor  W.  G.  Ai>ams,  President,  in  the  chair. 

The  following  candidates  were  elected  members  of 
the  society: — Mr.  J,  P.  Kirhman  and  Dr.  W.  I. 
f^uaeU,  F.R.S. 

Mr.  Sbdicy  TAYt.011  cxhibiied  the  colours  produced 
in  thin  films  by  sonarotu  Tibralloni,  A  piece  of  thin 
bran  perforatnl  with  a  triangular,  circular,  or  rectan- 
gular  aperture,  and  bearing  a  thin  Aim  of  soap  solution. 
■t^a  pUccd  boriionlally  on  one  end  of  un  L  *'>aped 
lube  ;  the  beam  of  the  electric  lamp,  after  reflection  from 
it,  iras  received  on  a  screen.  It  was  shown  that  when 
a  sound  is  emitted  in  tbe  neighbourhood  of  the  open 
end  of  tlis  tube,  tbe  film  takes  up  a  regular  form,  which 
b  indicated  by  the  different  colours  u(  tbe  reflected 
light,  and  each  note  has  Us  own  particuUr  colour 
figure  ;  aod  further,  with  different  inslruments  we  have 
diffarent  figures.  Thus,  when  a  squ:aiv  film  was 
onplojMl,  a  kind  of  coloured  grating  waa  the  result, 
which  was  modified  by  changing  the  note,  and  with  a 
drcalar  film  concentric  rings  liaversed  by  two  bars  at 
tight  angles  were  observed. 

Mr.  W.  H.  I^EEce  exhibited  and  described  the 
pbonofnaph.  After  referring  to  the  manner  in  which  the 
prwcoing  communication  bore  on  the  subject  of  the 
telephone,  he  went  on  tn  explain  the  construction  of 
the  two  instnimenls exhibited,  which  have  been  made  in 
accordance  with  the  published  a4:couritsof  the  apparatus, 
and  details  tvceiv^  from  the  Inventor,  Mr.  T,  A. 
Edison,  by  Mr.  F^dgeon  and  Mr.  Slroh  respectively. 
In  the  first  of  theic  the  receiving  and  emitting  discs  are 
dist)DC^  the  former  being  of  ferrotype  iron,  and  the 
latt«(of  paper,  whereas  in  the  second  form  of  apparatus, 
both  tliesc  functions  are  perforated  by  one  and  the  same 
disc  of  iron.  They  also  dtlftr  in  that,  in  Mr.  Pfdgeon's 
apparatus,  the  drum  receives  itn  motion  b^  band,  and 
in  that  of  Mr.  Stroh  a  descending  weight  m  caused  to 
cummutticate  motion  by  a  suitable  train  of  wheels, 
which  notion  can  be  controlled  and  n.>;:u1ated  by  an 
adjutabte  pait  of  vanes.    In  both  cases  the  drum  is  of 


brass,  traced  over  by  a  spiral  groove,  and  the  whole  ii 
mounted  on  a  screw  of  the  same  pitch.  The  manner 
of  using  the  phonograph  is  extremely  simple.  The 
drum  having  been  covered  with  tin  foil,  a  uniform 
movement  of  rotation  Is  given  to  It,  and  a  fine  melal 
point,  firmly  fixed  to  the  centre  of  the  rc«iving  plate  ia 
Drought  ill  contact  with  it,  care  being  taken  lo  placa  the 
point  accurately  over  the  groove.  It  now  this  plate  be 
sung  or  spoken  to,  the  tinfoil  wilt  be  indented  in 
accordance  with  the  vibrations  communicated  to  the 
plate.  The  emitting  plate  having  been  provided  with 
a  resonator,  its  point  m  now  brought  into  the  position 
inilially  occupied  by  the  point  of  the  receivlnj^  phltc, 
and,  on  rotating  the  drum  wilt]  the  same  velocity,  fairly 
identical  sounds  are  given  out.  It  will  be  seen  that 
Mr,  Stroh's  apparatus  has  an  advantage  over  that  of 
51r.  Pidgcon  in  that  it  secures  a  constant  rale  of 
rotation  ;  but,  on  the  other  hand,  the  sounds  emitted  by 
the  paper  disc  apneared  to  be  more  distinct  than  those 
from  the  iron.  A  number  of  experiments  were  per. 
formed  with  tbe  Instruments.  The  sounds  were 
reproduced  at  times  with  remarkable  distinctness,  and 
when  Mr.  Spagnolctti  and  Mr.  Sedlcy  Taylor  sang 
"God  S^ve  the  Queen,"  as  a  duel,  through  a  double 
mouthpiece,  the  two  voices  could  be  clearly  dis- 
tinguished on  its  being  reproduced,  It  was  shown  that 
even  when  an  indented  sheet  of  tinfoil  has  been 
employed  to  emit  sounds,  It  retains  its  form  with  such 
pcTfectneiS,  that  the  sounds  can  be  reproduced  by 
means  of  It  a  second  and  even  a  third  lime  with  neatly 
equal  distinctness. 

Prof.  Grak.^u  Bell  pointed  out  that  the  articulation 
of  Iha  instiumcnls  wax  very  simiUr  lo  what  he  had 
obscr«d  in  the  earlier  fvriiis  u(  telephone,  and  he  had 
no  doubt,  judging  from  his  own  experience  ol  that 
instrument,  thai  the  phonograph  will  crc  long  be  so 
adjusted  as  to  articulate  much  more  perfectly.  He 
anticipated  that  the  quality  of  the  sound  would  be 
fuund  to  vary  us  the  rate  of  rotation  was  altered, 
■IS  well  as  the  pitch,  and  this  proved  on  experiment  to 
be  the  case, 
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Thk  usual  monthly  meeting  of  this  Society  was  held 
on  Wednesday,  the  3o(h  inst.,  at  the  Institution  of 
Civil  Engineers,  Mr.  C.  Greaves,  F.G.S.,  Presideut,  In 
the  chair,  when  Or.  Tripe  read  n  Paper  on  "The 
Winter  CUmatc  of  some  EnglUh  Sea.side  Health 
Resorts."  The  places  selecie«r  were  Scilly.  Torquay, 
Benzaoce,  Guernsey.  Barnstaple,  Ventnor,  Llandudno, 
Flamsgale,  and  Hastings,  and  the  climatic  features  qf 
each  were  compared  with  those  of  London.  The 
results  of  this  discussion  may  be  briefly  summed  up  as 
follows,  vU  :— The  mean  daily  winter  temperature  of 
these  seaside  places,  and  especially  of  those  situated  on 
the  coast  of  Devon  and  SclUyi  is  higher  than  at 
London  ;  the  mean  daily  maxima  and  minima  are  also 
higher,  and  especially  the  Utter,  so  that  the  daily  and 
monthly  ranges  of  tcmpcratute  are  smaller ;  the  mean 
humidity  is  less;  the  general  direction  of  tbe  wind 
about  the  same,  but  the  number  of  rainy  days  and  the 
rainfall  are  greater  at  the  sca>side.  As  regard*  the 
wind,  ihcrcfoTC,  the  chief  point  to  be  especially  noticed 
Is  the  amount  of  shelter  afforded  by  high  land,  as  at 
V'enlnor,  and  especially  of  piuleclion  against  the  stormy 
and  cold  winds  which  ordinarily  prevail  at  the  end  of 
February  and  in  March.  The  soil  also  should  be  con- 
sidered, as  heavy  rains  at  gravelly  and  chalky  places 
are  not  so  objectionable  as  on  clayey  ground.  The 
discussion  on  this  paper  was  adjourned  until  the  neat 
meeting  which  will  be  held  on  March  aoth. 
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THE  TAY  BRIDGE. 
Earlv  Id  ihe  year  1871,  the  neccsiUict  of  the  tr&ffic  on 
the  North  British  Railwajr,  nude  it  evident  thftt  (he 
ferric*  over  ll>e  Firttii  oE  Forth  »ad  Ta>'  were  uncqukl 
to  the  conveyance  of  th«  traffic  on  that  great  main  rail- 
way artery  of  Scotland.  The  same  year  saw  the 
commencement  of  the  Tay  Bridge,  and  a  scheme  for  a 
Firth  of  Forth  Bridge  has  since  that  date  been  success- 
fully carried  through  Parliament  hy  the  North  British 
Railway  Company.  The  Tay  Brid|^,  which  fonrts  a 
portion  of  the  new  branch  railway  fron  Leoehars,  on 
the  Fife  line  to  Dundee,  consists  of  a  bridge  almost  two 
miles  in  Icnjth,  orer  a  rapid  tidal  ri^'er,  having  a  bottom 
chiefly  formed  by  alluvial  deposit.  Theori^inal  dcugn 
of  the  bridge  comprised  8g  spans  of  varying  lengths, 
six  of  38  feet,  iweniy.five  of  66  feci,  sixteen  of  130  feel, 
and  one  of  i6a  feci  on  the  Dundee  side  of  the  centre  ; 
and  three  of  fio  fort,  two  of  80  feel,  twen(jr>two  of  120 
feet,  and  fourteen  of  300  feet  on  Ihe  IHrth  side.  The 
cxpericnoc  gained  in  the  course  of  the  constructioo  of 
the  work  rendered  many  alteration)  in  this  arrange- 
ment neoessary.  In  the  original  design  the  piers  were 
to  bo  built  of  brick,  set  In  cement,  the  foundations  being 
produced  by  sunk  cylinder  filled  with  coBcrctc.  This 
plan  was  carried  out  00  the  Firth  side  with  considerable 
raocas,  the  cylinders  l>ctng  sunk  by  the  ordinary  pnco. 
Oiatic  process  Imown  as  the  "  air-brll  "  process.  Fifteen 
of  the  piers  on  the  Hfeshire  coast  were  thu*  erected,  but 
on  th«  lOlb  of  March  1873,  Mr.  Charles  De  Bcrgue,  the 
oofltiactor,  died,  when  progress  was  for  a  time  checked. 

Land  Dcw  arrangement)  were  rendered  necessary.  By 
this  time  alut  a  conuderable  amount  of  work  had  been 
erected  at  the  Dundee  end  of  the  bridge,  where  the  piers 
were  formed  of  hollow  cast. iron  tubes  braced  toigclhcr 
T>th  tie-bara,  and  sunk  in  the  sand  by  means  of  a  con> 
■tan t  current  of  water  forced  through  them.  !n  July 
1874,  l}ie  completion  of  the  work  thus  commenced  was 
undertaken  by  Messrs.  Hopkins,  Gilkcs,  and  Co.,  and 
tho  work,  which  had  n-jvor  actually  stopped  wa)  resumed 
with  vigour.  For  several  reasons,  Mr.  Thomas  Bouch, 
the  engineer,  at  this  time  decided  to  modif/  his  original 
de^gD,  and,  instead  of  the  plan  above  described,  after 
very  careful  consideration,  it  was  molrcd  to  widen  the 
Cttntre  spans,  to  adopt  single  larg«  caisaont,  instead  of 
two  to  each  pier,  and  to  make  other  important  changes, 
which  both  added  to  the  strength  of  the  work  and 
shortened  the  time  required  tor  its  completion.  The 
total  length  of  the  bridge  is  10^21  feet,  ooosbting 
of  84  spans,  as  follows:  — 

6  spans  of  37  feet. 
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Fourteen  only  of  the  piers,  those  on  the  Fife  em^ 
are  of  brick,  all  the  rest  being  of  comMoed  eartu* 
wrought   iron  of  various  Strength),  and  compofrf" 
varying  numbers  of  columns.    The  height  of  the  tar|*t 
girders  above  high  water  line  b  88  feet,  the  Hoe  of  laib 
being  on  a   rbing  ^dieat  from  the  Dundee  taitH 
about  I  in  73.    The  girden  are  o(  lattice  constructioo, 
with  doable  triaopiUtioo,  and  trougli  booms  *t  top  md 
bottom,  from  isin.to  14  in.  in  width  aceonUng  10  tte 
■pan,  a  vertical  tie  being  fixed  from  the  bottom  boon 
to  the  crossing  of  the  stmts  and  ties,  at  every  alter- 
nate crossing.    The  depth  of  the  g;itders  is  one^ijfcth 
otthespan.  The  cross  girders  are  of  pitch  pine  I2ia.bf 
9  in.,  the  raits  being  carried  on  longitudinal  beams  t7ia. 
by  7  in.,  and    the  whole  planked  with  3  in.  mcmei. 
coveml   with  asphalte.     A   light  hand    rail  of  2k  ia, 
(inside)  gas  tubes  runs  the  whole  length  of  the  bridft, 
carried  by  metal  stanchions.    The*  tubes  it  is  intended 
to  utilise— the  one  to  coc«y  water  and  the  other  pi 
from  one  side  of  the  Tay  lolheotbcr.    Across  the  lonf 
spans  of  24s   feel,    the    engines  aod    trains  will    rw 
between  the  girders,  the  rait  platform  resting  on  the 
bottom  booms,  but  in  all  the  other  spans  the  trains  will 
run   on    pUtforms  fixed  on   the   upper  booms.      Th« 
c4issons  employed  for  the  larger  spans  arc  31  feet  i: 
diameter,  and  about  20  feet  deep,  formed  of  wtoogh 
iron  plates  |  in.  thick,  riveted  together,  and  lined  with 
brickwork  15  in.  thick.    Abore  this  a  furthef  length  of 
20  feel  of  caisson  was  then  built,  and  the  whole  flaaled 
out   to   it)  proper   site,  and   »uok  by  means  ol  sand 
pumps.     As  soon  as  the  cais»on  was  io  position,  it  was 
protected  from  the  scour  of  the  water  by  deponling 
rubble  stone  round  its  base.    A)  soon  as  it  was  sank 
to  the  required  depth,  the  centre  was  filled  fn  with 
cement  concrete,  the  upper  portion  was  then  removed, 
and  on   the  concrete  wa^   placed  a  base  for  the  pier 
constructed  on  shore,  and  floated  out.    This  reached  to 
the  level  of  low  water,  and  on  it,  as  the  tide  permitted, 
men  worked  at  the  erection  of  the  neat  section  which 
reached  to  high  water  mark,  where  four  courses  of  atOM 
were  fiicd.    On  these  were  placed  the  iron  colunias, 
13  in.  and  15  in.  in  diameter,  carrying  the  girann* 
When  the  pier*  were  brought  up  to  the  proper  height 
the  girders  were  floated  out  on  pontoons,  »r»d  raised  by 
means  of  hydraulic  machinery  to  their  respective  sJles. 
This  bridge,  the  [longest  in  the  world,  has  been  com^ 
plelcd,  and,  having   recently  passed  the  Govemmeol 
inspection,  is  now  ready  to  be  opened  for  traffic.     Th« 
test  supplied  tn  the  bridge  consisted  of  six  enginee, 
each    72    tons   in  weight,  during  the  transit  of  which 
the  greatest  deflection  recorded  was  only  i{  inches. 

WORKS  ON  THE  GREAT  WESTERN 
RAILWAY. 
The  increasing  traffic  on  the  Great  Wesierri  Railway 
has,  for  some  time  past,  caused  great  inconvenienee  in 
the  management  ol  the  train  service  within  the  Metro- 
politan  District,  and  in  order  to  obviate  this,  the  Com. 
pany  has  recently  incurred  very  considerable  cipcnse  In 
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^J^igiim  two  netr  linn  of  nib,  and  in  coRStnKtlRg 
WpUtfofmsiRdwittinfrooRis,  besides,  id  Bome  csks' 
Mfctljr  nbuilding  the  sutiam  between  niddington  and 
SmkaJI,  »od  it  is  iniendcd  to  conlinuc  these  improve- 
nnU  erenttially  as  Eai  ts  Slough.    In  conncictian  with 
tbe  ^enrral  amnf^einents  for  facilitalinfr  tnSic,  it  has 
6m  coosidcie<d  desirable  to  do  away  with  the  Iwel 
cn»s!R§r  over  the  Great  Western  main  line  metali  by 
iJiB  Metropolitan  Railwny,  which  vr.-tt  a  conit.tnt  source 
•r  delay  to  m.-iin  line  Imins,  beside*  hc'ing  a  standing 
tlnnent  of  danfi^r.     Sinco  the  mteniion  of  the  Metro- 
potftEft  ^rstem  to  Haininerainilh,  the  trains  on  that  llnv 
and  tho  Great  Western  train*  hare  crossed  at  points 
situated  between  the  Ranolash  and  Westbourne  bridge*, 
near  the  eottanre  to  the  j^ods  station,  and  in  ordct  to 
obviate  thi*  inconvenienm,  a  sunksn  way  has  been  000. 
■tmeted  between  WcslbourBe  Junction  and  the  Royal 
Oah  rtation  for  the  use  o(  the  Hammenmith  and  Cily 
traini,  and  a  reanangrnicnl  has  been  mitde  of  the  main 
■p  and  down  trains  of  the  Grvat  WMlrni  between  Pad. 
dtn^tin    and    Weatboutne,      Comn>enc<nff    at  a  spot 
Opposite    the    wett-end  of  the    locomotive   shcdf,    Iho 
snnken  way  dips  with  an  incline  of  i  in.  (So,  to  x  depth 
of  17  feet  at  its  lowcit  part,  extending  for  a  distance  of 
■boot  balf  a  mile  to  near  the  Royal  Oak  fttation.    Tlie 
rides  of  tbecutliogare  formed  of  concrete  walls,  capped 
bjr  coping  brick*,  and  suimouDled  by  a  light  iron  hand- 
Esil.     The  bottom  of  the  ratting  being  below  the  sewage 
qntom,  the  drainage  will  have  to  be  pumped  out  by 
mvaiit  of  a  steam  engine.    This  sub-wny  will  provide  a 
ektr  route  for  the  H^mmemnilh  and  City  trains,  two 
Uaes  of  raib  being  Uii!  in  i(  for  the  up  and  down  ser- 
lfi45es.     In  order  to  provide  spac«  for  the  arrangemcats 
peecttary  to  enable  the  Great  Westom  Railway  to  cross 
IW  Hammersmith  lines,  the  carriage  ^lieds  on  the  south 
of  iho  railway  have  been  demolished,  and  a  route  hiis 
been  doarcd  by  the  side  of  the  present    Royal    Oak 
■UlioD.     On  leaving   Paddinglon  the  Groat    Western 
main  line  trains  will  pauon  the  south  of  the  Royal  Oak 
rfation,  along  the  yard  to  A  point  about  the  middle  of 
the  sunken  way.  where  the  lines  of  rail  are  carried  over 
the  Kammersmith  and  City  Railway  upon  strong  iron 
girders,  joining  tlie  main  line  near  the  east  end  of  the 
locomotive  depot.      The  carHage  shed*  having  been 
demolished,  it  wasneceisaiy  to  provide  accommodation 
for  roDing  stock,  repairs,  Ac.,  on  another  site,  and  an 
eacterulve  range  of  buildings  have  been  erected  for  this 
purpose  on  the  triangnlar  space  of  waste  land  adjoining 
the  G»  Works,  near  Wormwood  Sciuhrt,     It  is  expected 
that  the  «ib.way  will  be  opened  for  traffic  in  about  a 
mootb  from  the  present  time. 

Him.lY's  PnvaiocB*  PHY.— Physiography  is  1  sub- 
jeet  not  only  interesting,  but  useful  to  the  telegraph 
cnginiwr.  An  intelligent  knowledge  of  the  natural 
)A«*omena  of  the  earth's  suKacc  and  the  great  pro- 
e*«M9  of  change  perpetually  going  on  in  all  countries 
i»  proper  culture  for  a  man  who  travels,  and  may  be 
vaJatbleedtMXttenfor  anenginecr.     Professor  Huxley's 


recent  treatise  00  "  Physiography  "  {Macmillan  &  Co.), 
is  an  tKceUent  little  manual  of  the  subject  in  eveiy  way, 
It  is  pleasant  to  read,  lucid  in  its  explanation,  and  so 
adminbly  organised,  thai  one  has  only  to  study  it  care* 
fulty  iTQta  beginniag  to  end,  in  order  to  (orm  "  a  dear 
mental  picture  of  the  order  which  pervades  the  multi. 
form  and  endlessly  sfaifttog  phenomena  of  nature." 
Contrary  to  the  usual  practice  in  works  on  "  Phyiical 
Geography"  of  beginning  with  a  definition  of  the 
earth's  liguro  and  position  in  the  solar  system,  Mr. 
Huxley  begins  with  the  Arm  ground  of  common  ex* 
perience,  the  features  of  a  river  baxin,  rack  as  Ibe 
Thatnes,  and  lesjls  his  rrnders  by  chapters  on  (h« 
nature  and  action  d  springs,  rain,  si»ow,  the  atm09> 
phcre,  the  sea,  earthquakes,  and  volcanoes,  coral  aad 
forarainifera,  to  a  coraprebeasion  of  the  active  agents 
of  terrestrial  change  and  the  distribmioo  of  land  and 
water;  then  deals  with  the  figure  of  the  earth  and  its 
movements  round  the  sun.  On  the  subject  of  ocean 
carrcnta  we  6nd  the  following  remarks  at  page  177. 
"  During  the  recent  voyage  of  the  CkaUemg^,  ibo  tern- 
perature  of  the  sea  at  different  depths  was  very  care- 
fully examined  by  means  of  insirumenU  Specially 
conatmcted  to  avoid  sources  of  error.  These  obsar. 
valions  shew  that,  as  a  rule,  the  tompcmlure  diminishes 
as  you  descend,  just  a.5  was  shown  to  be  the  case  in  the 
North  Atlantic.  Reference  to  fig.  45,  shews  that  the 
bottom-water  of  that  part  of  tha  ocean  has  a  tempera- 
lure  only  a  little  above 30"  K. ;  wliile  in  other  places  it  tt 
still  lower,  and  may  even  dcTccnd  below  the  freezing, 
point  of  fresh  water.  It  appears  that  the  prewncc  of 
such  cold  water  tn  the  deeper  parts  of  the  ocean,  even 
in  tropical  regions,  can  hardly  be  explained  otherwise 
than  by  assuming  a  f^rand  movement  of  water  from 
the  p<Har  towards  the  equatorial  regions.  Dr.  Car- 
penter has  brought  forward  much  evidence  to  prove 
the  existence  of  sudi  a  general  oceanic  circutatioa,  and 
he  refers  the  movement  mainly  to  differences  of  den- 
sity due  to  differences  of  temperature:.  The  cold  polat 
waters  sinks  by  their  density  and  form  8  deep  layer, 
which  creeps  along  the  ocean-floor  towards  Iheequa- 
lorial  regWRS  ;  while  the  warmer  and  relatively  lighter 
water  floats  on  the  surface  in  a  contrary  direction,  or  from 
equatorial  loward.1  polarareas.  By  such  means.acom- 
p!cte  circulation  might  be  csublishcd;  and  it  has 
consequently  been  said  that  every  drop  of  water  in  the 
open  ocean  may,  in  oonrae  of  time,  be  brought  up  from 
the  greatest  depths  to  the  surface.  Other  meteoro- 
logical eonditions,  however,  may  exert  an  influence  of 
the  same  kind,  as  great  as,  or  even  greater  than,  that 
produced  by  difference  of  temperature.  Sir  Wyville 
Thomson  regard*  the  inFlux  of  cold  water  into  the 
f^lcificand  Atlantic  Oceans  from  the  south  as  an  in • 
draught  due  to  "  the  excess  of  cvapotstion  over  preci- 
pitation in  the  northern  portion  of  the  land  hemis- 
phere." 
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rUgc*,  IS  IhoM  in  this  country  invkriably  are,  it  becomes 
abMlnlelr  n«c«33Xiy  as  a  matter  of  Mcurilyto  tniv«ltcrs 
for  soma  meant  of  iatttr'Comngunicatioiii  between  the 
pasMRgen  2nd  the  guard  or  engine-driver  of  a  train,  to 
be  provided,  Manjr  (mint  »rc  now  fitted  up  with  a 
patented  appliance,  whereby  the  guard  can  be  alarmed. 
The  recent  epiKHle  on  the  Midland  Scotch  Mail,  how- 
ever, in  which  the  passenger*  in  a  compartrnent  had  (or 
their  own  safety  to  get  out  and  cling  to  the  side  of  the 
carriage,  while  a  free  light  was  going  on  inside  between 
two  drunken  men,  is  a  caie  which  shews  that  although 
tbe  appliance  is  often>ibly  there,  it  is  not  always  in  work- 
iiij;  order.  Mt.  Stewart's  system  consists  not  only  in 
ringing  a  bell  to  alarm  the  guard  and  the  engine-driver, 
but  in  putting  otit  a  danger  flag  from  the  carriage  in 
which  help  is  required.  Both  acts  ate  done  simultane- 
Dutly  by  the  mere  pulling  of  a  cord  which  runs  round 
the  roof  of  each  compartment,  so  as  to  be  within  easy 
reach  of  every  person  Iherc  The  pulling  of  this  cord 
springs  a  trigger,  liberating  the  flag  which  shoots  out 
from  the  side  of  the  carriage  and  unfurls  itself  in  tbe 
air.  At  the  same  time,  the  flag-staff  completes  the  cir- 
cuit of  a  LJclancbiSbatlety,  andringsa  bell  in  (he  guard's 
van.  The  line  wire  is  led  along  the  top  of  the  carriages, 
and  the  rails  may  be  used  as  a  return  wire.  The  bell 
continues  to  saimd  until  the  flag  is  replaced  and  held 
back  by  its  trigger,  and  at  the  position  of  the  flag  with 
regard  to  tbe  carriage  prevents  the  passengers  from 
doing  (hit,  it  can  only  be  done  by  the  guard  answering 
the  call.  An  electrical  alarm  is  far  more  prompt  and 
WtiltacCory  than  a  merely  mechanical  one  depending  on 
the  forcible  pulling  in  of  a  slack  cord.  Mr.  Stewart's 
ba9  the  merit  of  being  simple,  and^wveall  of  being 
readily  accessible  at  every  part  of  the  carriage.  The 
danger  flag  is  also  an  important  adjunct  to  the  alarm 
bell,  since  it  indicates  the  carriage  at  once  to  the  guard, 
And  can  also  be  ictm  by  purlers  or  lignalmen  working 
on  the  line.  Messrs.  Ileinlteand  Davit,  Phil  pot  Jane, 
are  the  makers  of  this  applianc*. 

SrKiNSH's  TASeoiiiKT8R.^Mr.  Steiner,  of  Vienna, 
has  lately  constructed  an  apparatus  for  measuring  the 
strains  of  structures,  which  he  calls  a  "  taseometer." 
Although  the  principle  embodied  in  this  instrument  is 
not  new,  yet  the  construction  of  the  apparatus  is  a 
decided  improvement. 

It  b  well  known  that  the  note  given  out  by  n 
stretched  wire,  or  strip  of  metal,  depends  on  the  ten- 
sion to  which  this  wire  or  strip  is  subjected.  Now,  it  has 
been  already  proposed  to  utilise  this  fnct  for  measuring 
the  strains  on  the  ranous  members  of  bridges  or  other 
stractures.  For  this  purpose  a  wire  was  to  be  stretched 
along  the  body  or  bar  to  be  tested,  and,  as  the  ends  of 
the  wire  would  be  6rmly  atUched  to  the  bar,  the  wire 
woaJd  vary  in  length  by  the  same  amount  as  the  bar. 
It  would  thus  only  be  necessary  to  measure  the  variatioti 
in  length  of  the  bar,  and  this  was  to  be  done  by  com- 
pAriug  the  tone  given  out  by  it  after  the  load  had  been 
applied  to  the  bar)  with  that  before  the  application  of 


the  load.    As.  however,  this  eomporison  h»d  to  b« 
by  the  e&r.  it  is  evident  that  no  very  exact  readlij 
could  be  obtained,  for  it  required  a  highly  enltivatilj 
musical  sense  to  dtacera  varions  intervals  of  tones. 
more  90  when  the  two  tones  are  not  soanded  in  imne* 
diale  suooesslon. 

In  Mr.  Sleiner's  taseoraeter,  this  fatilt  Is  done  away 
with  by  automatic  registration  of  the  tones,  the  vibra- 
ting wire,  or  rather  Steel  band,  tracing  its  motions  en  a 
sooted  surface  in  tbe  same  way  as  in  tbe  H«ll-)cnowv 
phanaotograph.  Tbe  vibrations  oE  a  tuning  fork, 
which  is  sounded  at  the  sarw  time,  arc  shewn  graphi* 
cally  on  the  same  sooted  surface,  and  serv«  as  a 
standard  by  which  the  vibrations  of  the  steel  band  »• 
measured.  Thus  not  only  is  any  uneert^nty  is 
judging  of  tbe  various  tones  avoided,  but  the  tables 
with  the  vibratory  curves  inscribed  on  them  can  be  also 
kept  as  lasting  documents  of  the  tests  and  experiments 
mode,  and  the  calculation  of  the  strains  from  these 
curves  con  be  done  at  leisure  at  any  time  and  ptott 
that  might  be  found  ooarenivaU—Enfitumng. 

ToArpic    OS    THt    MiiTRoroLiTAti    RAitw*r.— At 

the  lost  half -yearly  meeting  of  the  Metropolitan 
Railway  Company,  the  chairman  stated  that  441 
trains  were  run  over  the  main  line  in  24  hours,  and 
566  on  the  widened  line*,  making  a  total  of  loto  trains 
in  that  time.  The  first  engine  on  the  main  line  leaves 
the  shed  at  5*15  a.m.,  and  the  last  engine  reaches  the 
shed  at  115  next  morning  ;  on  the  widened  lioes  work 
goes  on  thronghnut  the  34  hoars.  During  tbe  day  and 
night  iG.Sad  telegraph  bell  signals,  and  an  equal  number 
of  train  signals  are  made.  The  manipulation  of  levetv 
backwards  and  forwards  to  wort  the  signals  and 
points  amounts  to  66,958  times  in  the  24  hours ;  there- 
fore in  the  mere  signalling  and  working  of  the  trains 
upon  the  block  and  intcrloclting  systems,  there  are 
160,000  operations  daily  performed  b«  human  hands, 
every  one  of  which  might  lead  to  some  mistake  wbidi 
might  be  more  or  less  injurious. 

NtcKKc.  AHO  NicKKL-PiJkTiKa. — Until  within  ibeUst 
tew  years,  the  only  source  for  nickel  was  the  "  matte:,"or 
"  speiss"  ores,  highly  complex  arsenides  or  sulpbides 
of  nickel,  asBuciated  with  cobalt,  copper  bismuth, 
and  other  metals.  The  cobalt  had  to  be  separated 
from  the  nicttsl  by  a  spedal  process.  Recentty,  how- 
ever, ores  of  nickel  almost  entirely  free  from  arsenic, 
xulphur,  copper,  and  other  metals  precipitable  frottt 
acid  solutions  by  sulphuretted  hydrogen,  have  been 
discovered  in  New  Caledonia.  This  ore  consists 
e^^ntially  of  hydrated  silicate  of  nickd  and 
niagnetiuin,  with  iron  sometimes  associated.  Silicate 
of  nickel  has  already  been  found  in  other  parts,  (or 
instance  at  Malaga  in  Spain,  but  ores  so  rich  in  the 
metal  as  the  New  Caledonian  ores  have  never  before 
been  known.  Former  ores,  in  many  eases,  only  gave 
three  or  four  per  cent,  of  the  metal,  but  the  itew  are 
generally  gives  from  ten  to  twenty-five  per  cent.  The 
mineral  is  amorphous  and  traversed  by  fitsuies  which 
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&K  ofton  filled  in  with  white  sitka  in  Ihin  plates.  I(  is 
of  «  bTight  gnca  colour  when  rich  ia  nickel,  and  almost 
n*sls  lh«  tighter  shadss  of  malachite.  Mr,  Alfred  H. 
Allen,  F.C  S.,  in  «  paper  to  the  chemical  trclion  o(  the 
Sodctyof  Arts,  has  piibliihed  the  roulta  and  methods 
o(  bts  analyii*  oC  it.  At  least  half  a  iloien  pateni* 
iHwbecn  uken  oat  fur  the  extraction  of  nickel  from 
ih*  new  ore.  The  ultimate  product  of  every  one  of 
these  processes  ii  aliravs  pure  oxide  of  nickel,  which  is 
reduced  b/  heating  it  in  pots  nionf  with  charcoal. 
The  masKS  known  as  "cube  nickel,"  are  made  hy 
■uxing  the  oxi^le  with  wheat  flower  and  water,  *o  as  to 
form  a  paste,  which  is  cut  into  cubes  and  dried. 
These  are  heated  in  a  crucible  with  plambajo  powder 
aad  tlie  pare  metal  is  reduced.  Commercial  nickel 
varies  much  in  quality ;  "  nickel  coinj,"  so  called, 
contain  generallj  two.thirds  of  their  weight  of  copper. 
Copper  is  not  objectionable  in  nickel  to  be  used  for  the 
etuuufacturc  of  Gcrmiin  silver,  but  the  presence  of 
traces  of  iron,  sulphur,  lead,  and  antJniony  should  be 
carefully  avoided.  Like  iron,  nickel  i*  rendered  moro 
fosible  by  the  addition  of  a  little  carbon  or  silicon. 
"Pore  nickel,"  says  Mr.  Allen,  "is  well  known  lo 
reqeire  a  very  high  temperature  for  its  fuiion,  and 
when  this  difliculty  is  overcome,  it  is  difhcull  to  obtain 
the  casting  free  of  bubbles.  Professor  Winkler  ban 
rvcenlly  achieved  great  success  in  this  direction,  and 
baa  obtaine<l  large  and  compact  ingots  of  pure  nickel 
aad  cobalt  by  ensuring  a  sufTicicnlly  high  temperature, 
ssitable  pots,  taking  precautions  to  keep  ojl  cnrbon 
aad  silicon,  and  casling  in  an  atmosphere  free  from 
oxjgea.  For  the  fusion  he  employs  a  porcelain 
ctncible,  which  last  is  insetted  in  a  graphite  crucible 
•sd  imbedded  in  fire  clay.  To  obtain  castings  free 
from  bubbles,  it  is  found  necessary  to  pour  the  metal 
into  the  moald  through  a  flame  of  burning  petroleum," 
SickeJ  plates,  for  anodes  in  nickeUpbling,  are  more 
and  more  in  demand.  Tlie  metal  is  melted  in  ordinary 
iftwt  pota,  a  little  borax  or  other  flux  being  added.  A 
■nail  proportion  of  tin  added  to  the  meUtl  makes  it 
more  fusible,  and  is  not  deleterious  to  the  anode.  Many 
peleats  have  been  taken  out  for  the  electro -deposit  ion 
of  nidtcl  from  solutioos,  but,  practically,  the  only 
■olutlon  vmpfeyed  is  the  double  sulphate  oE  nickel  and 
amnonium.  It  should  not  have  a  higher  density  than 
1030,  and  should  be  alkaline  rather  than  acid.  The 
current  should  be  carcfulljr  regulated,  else  the  deposit 
loses  its  lustre.  Almost  any  metal  may  be  coated 
with  I  layer  of  any  required  thickness.  For  iron 
articles  it  is  very  well  suited,  and  many  pieces  of  tele- 
graphic apparatus,  such  as  the  •-idjusiing  magnets  of 
galvanooscter*,  the  iron  poles  of  relays,  and  tongues  of 
•ouaders,  are  now  plated  with  it.  The  metal  has  a 
&rtTf  white  lustre,  and  is  but  little  liable  to  tarnish  in 
m  faiily  dry  aimoipbere,  bst  fails  10  withstand 
eoalinuous  dampness.  The  New  Caledonian  ore  is 
singularly  well  adapted  for  nickeUplating,  and  if  it 
can  be  found  in  sufhcieot  quantities  we  may  expect  a 
wide  extension  of  nickel  •plating. 


GalLioh. — Sixty-two  grvnmes  of  the  metal  galKuin 
were  recently  exhiUted  at  a  if'ant^  of  the  French 
Academy  of  Sciences,  in  the  liquid  form,  in  plates,  in 
bars,  and  in  magnificent  crystals  of  many  facets.  To 
procure  this  quantity  it  was  necessary  to  treat  5.000 
kilogrammes  of  blende.  The  liquid  metal  resembles 
mercury  in  appearance,  and,  were  it  sufficienDy  abun* 
dant,  might  be  employed  in  IhermODieters  to  indicate 
high  temperatures,  sinoc  it  does  not  volalUiae  like 
mercury. 

CoLtJHtivil.— This  little  known  metal  wasdiscovered 
in  i86i  by  Hatchctt,  au  American  chemist.  He  ex. 
tractcd  it  from  a  very  rare  mineral  called  calumbite. 
It  has  hitherto  been  prepared  in  the  form  of  a  black 
powder,  and  its  price  vras  about  a  shilling  per  graiit. 
Recently,  however,  it  has  been  found  in  considerable 
<|uantiiics  in  the  Amaion-stone  of  Colorado,  and  it  ia 
not  unlikely  that  we  shall  hear  more  of  it.  In  colour 
it  comes  between  nickel  and  tin  ;  it  is  lighter  than  tin  ; 
and  in  chemical  properties  it  appears  lo  come  between 
tin  and  bismuth  or  antimony. 

A  Kxw  ExPLOSivs.— It  it  said  that  Mr.  Nobel,  the 
inventor  of  dynamite,  has  discovered  an  explosive, 
even  more  patent,  in  "blasting  gelatine."  It  is  composed 
of  93  or  94  per  cent,  of  nitro-glycerine,  and  6  or  7  per 
cent,  of  calIadion>collon  mixed  together  so  as  to  form 
a  gelatinous  substance.  It  is  lough,  but  may  be  cut 
with  a  knife  or  scissors,  und  may  be  made  into  car- 
tridges, cakes,  or  balls. 

A  SciE.sriric  Colomv  in  the  artic  rejrions  it  aboDt 
to  be  established  by  the  Americans,  at  l.ady  Franklin 
Bay,  near  where  the  coal  scam  wis  discovered  by 
Captain  Nares,  Substantial  buildings  and  provisions 
for  three  years  are  to  be  transported  thither.  Com- 
petent scientists,  appointed  by  the  National  Academy 
of  Sciences,  and  provided  with  the  requisite  apparatus 
for  observations,  are  to  form  the  principal  members 
of  (he  expedition.  The  telephone  will  be  employed  in 
maintaining  communications,  and  balloons  will  also  be 
made  use  of.  It  is  thought  that  such  a  colony  will  in 
course  of  time  become  a  base  of  operations  from  which 
patties  may  ultimately  reach  the  pole. 
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Old  Broad  Street,  March  14th,  187S, 
We  hear  that  the  Pauyer  Quertier  scheme  is  making 
steady  progress.  If  it  is  not  brought  before  the  public 
until  the  French  Exhibition  is  over,  it  certainly  will 
afterwards,  unless,  indeed,  as  some  think,  there  will 
be  no  necessity  to  a.4k  for  the  support  of  the  public. 
As  we  have  already  stated,  half  the  capital  has  been 
subscribed  privately,  and  it  is  more  llian  probable  that 
the  other  half  will  be  ubtaiiiiad  in  the  same  way,  in 
which  cite  the  monopolists  may  awake  >ome  fine 
morning  and  Gnd  the  Preach  Cable  a  stern  reality. 

It  is  highly  satisfactoc;-  to  learn  from  the  managing 
director  of  the  Black  Sea  TeW{,n.9Vk  Coulv^w-^  >^«. 
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Mons.  LaccHn«  has  i[at«d  that  daring  the  recent  repairs 
oE  the  Constantinople  to  Odesa  CaUe,  the  Consiuitt- 
nopte  to  Vama  Cablt  ol  tS^  was  hooked,  and  th« 
pottioo  taken  out  found  to  be  in  perfect  condition  after 
twenty-four  yean'  immersion.  Ivo  tnch  sinking  proof 
of  the  durability  of  cables  as  thin  bss  hitherto  been 
forthcoming,  and  it  may  wrll  be  a  tuAtlcr  tor  con- 
gratulation amongst  iharehvldcrs  in  telegraph  com- 
panies all  over  the  world.  Twenty-(our)'cars  is  a  long 
period,  and  if  cables  irill  remain  perfect  after  alt  that 
time  how  lonij  may  ihei,-  be  expected  to  last  ? 

At  a  meeting  of  tho  directors  of  the  [ndo-EuTopcan 
Telegraph  Company,  on  Tuesday,  it  was  determined 
to  recommend  totbe  shareholders  tho  payment  ol  a 
dividend,  for  the  year  1877.  of  3  per  cent.,  f»e  ot 
income  tax. 

A  Kcneral  meeting  of  the  nhareholdcr*  of  (he  Great 
Noitbem  Telegraph  Company  is  announced  to  be  held 
at  Copenhagen  on  Saturday,  the  6th  of  April,  Some 
of  the  English  shareholde[!>  may  like  to  make  the  trip. 
The  bustne»  to  be  iranwcted  is  not  of  an  excitiue 
chnractcr.  A  report  of  the  business  for  1877,  and  of 
the  condition  of  the  cables  and  all  other  property  of 
the  company,  will  be  nubmilted,  and  one  membei  oF 
1b«  b<ttid  is  10  be  elected. 

It  »eemadiflicuU  to  doubt  that  the  majority  of  the 
sharcholdets  of  the  Chatham  and  Dover  Railway 
Company  had  substiintial  reasons,  tho  othes  day,  for 
definitely  deciding  against  amalgamatioa  with  the 
South  Eastern  Company.  Hut  vre  take  leave  toobservc 
that  while  the  opponents  of  the  fusion  wcte,  ol  coarse, 
at  perfect  liberty  to  oppose  it,  they  were  not  justified 
in  referring  1q  the  Sou'.h  Eiitern  Board  iti  terms  of 
something  very  similar  to  opprobrium.  It  does  not 
follow  that  because  certain  noisy  speakers  at  the 
Cannon  Street  niecling  tried  to  show  that  the  Chathani 
Company  is  all  rijihteousnesB  and  the  South  Eastern 
Company  the   reverse,  and    certain    sixth-talc   ncws- 

tiapcrs  with  terribly  limited  circulation  and  still  less 
bOaesty  of  purpose,  find  it  to  their  advantage  to  thwart 
the  proposed  union,  it  was.  therefoie,  supported  by  the 
South    Eastern    Board  with   the    solitary    object   of 
benefiting  South  Eastern  Shareholders  al  the  expense 
of  Chatham  and  Dover.     A*  a  matter  of  fact  when  the 
idea  ot  fusion  was  first  mooted,  some  of  the  pcnons  who 
have  lately  been   unable  to  disco^'er  language  strong 
enough  to  denounce  il,  pronotinccd  in  its  favour,     fi 
is  new  undoubtedly  sclllcd  that  the   scheme  is  to  be 
Abandoned,  and  we  do  not  know  that  it  would  scr^'c 
any  porpoae  to  discuss  lite  details   of  it.     We    content 
ourselves  with  two  further  obv^rvations.     The  inxinua- 
tkto    of  a   paper  which   imagines  it   represents  rail- 
way interests,  closes  a  palpable  puff  of  the  Chatham 
Company  and  its  boisterous  paao):ynst3,  willi  the  inti- 
tnation  that  the  M:1icmc  was  hurried  on  by  the  repre- 
sentatives of  the  Stock  Exchange.     To  that  extent  we 
^arc  the  opinuon  of  the  print   in   question,    although 
pcihaps.  we  have  a  dilferent  opinion  concerning  the 
representatives  themselves.    But  the  last  move  of  the 
representatives  of  the  Slock   Exchange  seems  lo  u»  to 
be  worse  than  the  first.     It  is  true  that  the  holdcii:  of 
Oiatham  stock  are  entitled   to   some  commiseration, 
bat  the  desperate  expedient  of  tiying  to  improve  pro- 
perly by  a  demonstiation  against  a  competing  company, 
may  eventually  recoil  on  the  heads  of  those  who  ate 
responsible  for  it.     In   the  second  place,  whether  the 
Tuptarc  between  the  companies— which  were  until  re- 
cently on  »ucb  a  friendly  looting  towards  each  oilier — 
Is    a    good  or  a    bad  thing,   the    notion   of    railway 
amalgamation  oi  any  kind  may  now  fitially  be  dismissed 
by    tho    public.      Pouibly   "enterprising       speculators 
may  from  time  to  time  contrive  lo  spread  rumours  of 
"  negotiations,"  but  even  if  the  rumours  are  apparently 
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backed  by  authority,  our  advice  i*,  treat  them  witli 
contempt,  and  above  alt,  have  ng  faith  in  the  compuy 
which  having  striven  for  union  retires  from  the  sceac, 
because  it  finds  that  the  otl>er  company  sets  no  higher 
value  on  its  property  than  it  deserves.  In  oiber  WMdt^ 
proGi  by  the  examples  of  the  Great  Eastern,  the  M 
Chester  SheBwId  and  Lincoln,  and  the  Chatham  a 
Dover  Com  panic*. 

I^rhaps  it  is  right  we  should  add  that  our  stndurei 
are  not  in  any  wray  directed  at  the  diairman  of  the 
Oiatltam  Company  who  ahnost  went  out  of  hii  war  to 
M^  that  he  belie^'ed  Sir  Edward  Waikin  had  acted  as 
(airly  and  equitably  towards  the  Chatham  Com  pan; ' 
when  the  basis  of  the  contemplated  arrangempnt  w 
made.  We  do  not  indeed  assert  that  the  oppositMm  1 
the  sharcbotders  of  the  Chatham  Comp.iny  ii  oot  fvltf 
justified  by  the  figures  which  have  been  placv-d  bfion 
them,  and  as  il  is  possible  the  fusion  wuuld  not  hare 
worked  for  the  advantage  of  the  public,  that  may  be 
One  reason,  at  any  rate,  why  it  was  not  desirable 
What  we  denounce  is  tb«  coum  puryoed  at  the  Can- 
non Street  meeting  and  elsewhere,  by  pcnons  who 
previou:iIy  4upin)ricti  the  fusion,  but  who  now  can  onh 
deal  out  liard  words  to  those  who,  like  Mr.  BraOM 
think  that  what  was  good  for  the  Chatham  Cempai^ 
a  year  or  two  ago  could  not  be  so  disastrous  noir. 
The  interruption  experienced  by  Mr.  Brai>ch  was 
annoying,  but  tho  loud  cheers  which  according  to 
freely  circulated  pamphlets,  greeted  other  spcuen, 
hare  since  been  set  down  at  their  value. 

We  hare  spoken  none  the  less  fcecly  about  ih 
abandonment  of  the  fusion  between  the  Chatham  and 
South  Eastern  Companies  because  we  liave  frvqueiitly 
felt  it  necessary  lo  disagree,  in  the  most  dedded 
manner,  with  Sir  Edward  Watidn,  Tlw  drcnmstaon 
thai  Sir  Edward  luis  now  been  paid  with  some  of  bit 
own  coin,  and  some  even  more  alkiyed,  does  not  ailtf 
tlic  (act  that  the  chairman  of  the  South  Eastern  Com- 

fany.ind  his  co-directors  have  been  unjuMly  vilified, 
t  is  likely  that  the  break  down  of  the  proposed  amal* 
^amation  with  the  Chatham  Company  will  not  lend  to 
increase  the  dividend  of  the  South  Eastern  Compaor 
for  some  time  to  come,  for  the  competition  which  is 
often  so  advantageous  to  the  public  is  frequently  the 
cause  of  anxiety  in  the  board-room  of  railway  directon. 
We  have  nothing  to  say  touching  Ihc  qnestioit  at 
issue  between  Mr.  fames  M'Hcnrr,  and  certain  ol  the 
proprietors  of  the  Erie  and  Atlantic  and  Great  Wcsten 
Railway  Companies.    But  itiere  is  one  remark  in  the 
last  circular  published  by  Nfr.  M'Henry,  which  is  widi 
worthy    of    note.       "Who    would     dare,"    talks    Mr. 
M'Henry,  "  to  propose  as  a  remedy  for  the  financial 
embarrassment  of  an  f^ngli%h  railway  a  sale  by  anction 
and  destruction  of  all  inferior  creditors.^"     "  A  rail- 
way," he  goes  on,  "  cannot   be  benefited  by  foreclosure 
and  sale,  or  by  the  '  wiping  out '  arid  '  scaling  down ' 
processes,  familiar  to  American  managers  and  lawyen, 
who  appear  to  have  no  higher  aim  or   juster  know- 
ledge of  railway  finance  than  lo  defy  the  owners,  while 
squandering  their  proper  revenues  in  enterprises  de> 
litmciive  to  the  company  and  its  customers.     It  was 
not  by  such  means  that  the  Soutb-Ea&tem,  Mctropo* 
litan,    BrifhtOQ,    or    North     British     Railway*,    wore 
elevated  from  disaster  to  prosperity."     Xo,  indeed,  it 
was  not ;  if  such  means  had  been  U5ed  in  the  cases  ia 
question,  we  doubt  whether  either  of  the  con»»niaa 
would  have  existed  al  the  present  moment.     If  then 
ia  much  to  be  found  fault  with  tn  the  maBagcment 
and  administration  of  railways,  in  this  company,  it  is, 
at  least  certain,  Amcric.ins  thcmselfC*  being  judges, 
chHt  the  best  thing  some  AmrricaA  conpaniea  ooulif  da 
would  be  to  lake  a  leal  out  of  the  book  of  even  one  of  the 
least  successful. 
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THE  TELEPHONE  IN  COURT. 

Wb  propose  to  give  i»  this  atticle  .an  abstract  ol 
Mr.  Morgan  Brown's  tpecilication  of  Bell'i  tcJe- 
itenic  apparatus,  poiniing  out  what  pans  havo 
been  dlKlaiinrd  by  the  dtiicliimcr  of  Feb.  13th  laM. 
Tbc  specitication  is  a  long  ouc,  but  as  much  of  it  is 
Terr  material,  we  sha!!  give  the  more  important 
Farts  in  (lie  words  of  the  original. 

The  patent  is  dated  December  ^ih,  1S77,  and 
ihe  iarention  is  entitled,  "  linprovcmcnu  in 
telephony  (Inmsmiiting  or  causing  sounds 
telegraphing  messages)  and  telephonic  appa- 
nioi.*  The  first  idea  one  has  on  reading  the 
preinibic  it  that  Ihc  invi-ntion  is  one  reiating  to 
onlltplex  telegraphy,  but  the  part  which  g!ve:i>  this 
iitethubccn  struck  out  by  the  disdaimer,  as  iriti 
W  teen  from  the  extract  given  bcluw,  in  which 
tbi«e  parts  struck  out  by  the  disclaimer  arc  printed 
b  ttalic*  and  enclosed  in  brackets ;  those  added  are 
BKRly  enclosed  in  brackeia  and  not  ilaliciited. 

'"tlte  present  invcalioo  relates  to  t^ie  rq>n>du<;lion 
VflhaMcssnry  reeeiving  instruments  of  any  particular 
■and)  or  eotnbinationS  of  iiound*  through  thti  agency 
of  an  clccliic  curfent,  [nk^rrfy  a  miiltiftMty  ff  tflf- 
fH/Aic  atrMi^^i  wujv  it  ifit  timultanfoutfjl  OVtr  a 
■"^f^  rirtuit  in  thf  ume  er  in  ep^titt  Jit^etUnt,  and 
f»eri»fd  vithiMtt  cen/uti&it,  au4i  w4ieraby  articulate 
ipwli  may  be  ciceirically  Iransmlltftd." 

'""  JV  invftttion  rflAtti  to  the  finrJuflion  or  tranxBiif 
ti*K  ^  muiUai  nat^s  fy  mtuni  of  unJnlaitrry  mrrenh  0/ 
Hteirinlje,  ant-  talUry  Mng  tiifd  for  the  wUoJf  rircvit, 
»**rrf/  Iw  or  nuirr  Mtgrapkir  aignah  or  mrsta/rft  ran 
Ir  Iravjmittrit  limHllaneoutly  over  a  single  circuU  ar 
im  tffviitt  tUffcliont."^  "Tin:  invention  also  rdatcs 
*o  the  ctoctrimi  prodncllon  or  transmission  [in  the 
muner  hcrrinafler  docribed  and  dairacri]  of  sounds 
fl*  «eiy  kind  by  means  of  unduI<itor>-  currents  of 
tlwtridty,  whereby  not  only  musical  sounds  but 
ufinLte  speccb  can  be  transmitted  over  a  telegraph 
line,  r««<^  lita  or  mart  tMuagts  bf  iimtdtaHtoiuiy  trmt 
^rr  m lingtf  n'mat  in  t^tartu-&r  in  oppcsHf  dirrcHoml. 

"The  inventioo  also  reUln  to  the  electrical  pioduc- 
■iOD  or  transmission  ^iu  tlie  Diannnr  liereinafler  des- 
tAtA  and  cUtmed]  of  sounds  of  every  kind  mlhout  a 
latlny  tbcing  used  in  the  main  circuit,  or  used  other- 
•be  than  in  the  manner  hereinafter  described  and 
"iuwedj.  by  means  of  undulatoiy  currents  of  electricity, 
vktKhy.  not  only  musical  notes  but  articulate  speech 
o«  be  iransmitted  orer  a  telegraph  line  {and  two  or 
■ire  mettmgtt  6t  ttnt  limuHanevHtfy  oerr  «  single 
wnwf,  ■■  ikt  ntmt  or  in  o^f«tite  4irecli*its]^ 


["  Tir  invfnUett  aiio  retain  I0  Ikeautomalic  retefiton 
0/  sigtuits  or  mtnagti,  bj  tnfrvduf^tig  nl  Ike  rtfrtting 
end  ^  tkt  lint  a  luftl  rirfuit,  romfmntnt  a  vikratvy 
eirtitH  h'eairr.  vlfrffy  frltfiioMic  tifHalt  or  meaagtt 
may  *r  attlauttiliaiJly  r^orded. 

'■  The  tnwnt4aH  atso  rttaitt  l«  theafpiitatiott  tfeUtlHc 
Ulefhony  to  autograpkic  l*l*grafky,  vhereijr  eharaeters  or 
marit  of  any  dtitription  tnayie  t»pif*t  in  fanimile  at  tke 
rereiving  end  of  the  tine}.' 

The  preamlilc  is  followed  by  a  description  of  six 
plans;  the  fiist  Uircc  of  these  relate  to  multiplex 
Iclcgmphy  by  intermittent  pulsatory  and  undula- 
tory  currents.  Only  the  latter  method  is  claimed  in 
the  original  S|Kci5catMn.  and  this  is  disclaimed  by 
the  disclaimer.  As,  howercr,  it  bears  on  the  fourtU 
and  fifth  plant,  we  give  a  short  vt^suiniS  of  it. 
Plan  111. 

Eieh  tranimitling  instrument  generates  by  one  of 
the  methods  hereafter  described  undulalory  currents, 
and  the  receiving  instrument  consists  of  a  spring 
Armature  vibrating  so  as  to  Mjond  a  definite  note,  there 
being  a  different  note  for  each  reeelring  initrvmrnt,  the 
iostrumeiil  at  any  one  place  only  sounding  when  the 
current  corresponding  in  its  undulations  to  tHc  parti- 
cular (one  of  vibration  of  the  armature  is  passing. 
The  method  by  which  the  undulalory  currents  are  pro- 
duced was  ilsctf  aim  claimed,  but  now  ii  disclaimed. 
The  niethuJ  i*  lu  cause  a  continuous  current  from  a 
vultaic  batteryto  be  gradually  increased  and  diminish*d 
in  intensity,  by  the  vibraiion  or  motion  of  bodies  cipabl* 
of  inductive  action,  or  by  the  vibration  of  the  con< 
ducting  wire  in  ilte  neighbourhood  of  such  bodies,  or 
to  increase  and  diminish  the  rcustance  of  the  circuit 
by  milking  the  current  pnsn  through  a  wire  which 
dips  to  a  varying  extent  into  water,  which  fniin* 
a  pari  of  the  circuit;  or  (o  increase  or  diminish 
the  resistance  of  the  battery  by  raising  and  lower- 
ing the  plates  in  the  liquid  or  making  the 
plates   approAch    to    or    recede    from    each    other. 

We  UQW  come  to 

Plan  IV. 

"  In  the  plana  so  tar  described  a  separate  instrument 
is  rmpluyed  for  every  pitch,  and  the  electric  vibration 
for  different  pitches  arc  comtnocd  upon  the  wire,  each 
armaturo  being  capable  of  transmitting  or  receiving  but 
a  tingle  note,  and  thus  as  many  separate  instruments 
are  required  as  there  are  messcges  or  murical  potes  to 
transmit.  In  this  part  of  the  invention  a  single  instru- 
ment is  employed,  (he  armature  of  which  can  be  set  In 
vibration  by  a  musical  instrument,  or  by  the  tones  of 
the  human  ^-olce,  or  by  any  sound  wliatever." 

One  of  the  wa;s  in  which  the  armature  mentioned  * 
may  be  set  in  vibration,  wasttated  tobc  wind.  Aoothec 
mode  is  the  human  voice, or  musical  instrument, or  any 
other  sound.  The  way  in  which  citltur  is  done  is  the 
following  I  —instead  of  the  armature  in  •  being  fixed  to 
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ihe  leg  of  Ihc  elcctro-magiwl,  it  ia  hinged,  or  loosely 
fixed  there.  The  free  enJi»  fixed  to  the  centre  of  a 
ttretdied  membune,  which  is  fixed  acrc»9  the  smaller 
•odola  conical  tube.  The  r«ei*'cr  i»  exacil^r  the  Mino 
ai  the  tender.  It  is  Mated  thai  the  receiver  imparU  to 
the  air  (where  it  in)  n/aC'timHe  copy  of  ihc  motioij  of 
the  air  at  the  tianimitter,  "  hence  two  or  more  musical 
nous,  or  telegraphic  mesMgcs,  caa  be  sent  wmultanc 
euly  along  a  single  circuit  from  one  sUtion  to  another 
by  means  of  one  instrument  at  each  station. 

readers  that  this 
_      III  the  di»cUira« 
it  it  stated 


It  should  be  noticed   by  our 
apparatus  is  used  with  a  batter^-. 


"Tliat  no  claim  is  made  to  the  use  of  telephonic  appa- 
ratus, wherein  a  membrane  like  goldbeater*' »kin  n  used 
in  conihinalioii  with  an  clcClro. magnet,  eicited  by  a 
battery  which  is  atranged  in  the  main  circuit  or  line 
wire,  inasmuch  as  such  a  membrane  was  mentioned  in 
dncriptioiis  published  in  Enj^land  prior  to  December 
9lh.  1876,  and  ai  luch  a  mcmbrano  is  of  small  utility 
owing  loito  uncertainty  of  action  caused  by  changes  due 
to  wear  or  moisture,  or  atmospheric  influences." 

The  specification  proceeds  : 

"  Instc^  of  the  cone  membrane  and  armature  described 
above,  n  plate  of  thin  steel  may  be  used,'' 

The  disclaimer  adds : 

"  wilh  greatly  increased  advantage  as  an  armature." 

The  sp&dl3c:ition  proceeds  : 

"  The  vibrations  of  the  plate  in  front  of  the  magneli 
OccAMioned  by  the  motion  of  Ihe  air  during  the  produc- 
tion of  xotind  change*  Iho  inlCniiity  n(  the  current  as 
hereinbefore  dctcriijed,  and  uccasiunK  .1  simitar  motion 
io   a  similar  steel  plate  in  front  of  aDolher  electro- 
magnet at  another  station  in  the  circuit.   .....  This 

invention  is  not  liniileiJ,  howcvcT,  to  the  ii$e  of  a  steel 
plate,  but  includes  within  its  scope  any  equivalent  plate 
capable  of  inductive  action  upon  a  current  ot  electricity, 

"On  this  plan,  an  operator  at  one  station  m;iy  send 
•  telegraphic  message  on  a  certain  pitch,  while  another 
Bperuor  at  another  station  is  transmitting  another 
message  00  a  different  pitch,  and  both  sounds  wall  be 
■vdibleal  all  the  stations  in  the  circuit.  The  reeeiving 
operators  will  pay  attention  to  signals  of  onl^  one 
pitch,  hence  by  this  plan  the  simultaneous  truiismis^ou 
of  a  number  of  telegraphic  messages  over  a  tingle 
circuit,  in  the  same  or  both  directions,  with  a  single 
wire  bnltcty  tor  the  whole  circuit,  and  a  single  teTc- 
phonic  instrument  at  each  station  is  rendered  pi»siblc. 
Whatever  sound  is  made  in  the  n^ghbourhooa  of  any 
telephone  is  echoed  in  /ac-iimiU  by  the  telephones  of 
all  the  other  stations  ;  hence  this  pbu  is  al^  adapted 
for  the  entirely  new  use  of  transmitting  intelligibly  the 
exact  sounds  of  articulate  speech.  All  Ihe  methods  of 
producing  undulatoty  currents  of  electricity  hereinbefore 
de*cribcd,  may  be  employed  in  producing  the  undula- 
tions by  which  to  transmit  articulate  messages.' 

We  now  come  to  that  part  ofchc  specification  which 
deals  with  the  telephone  without  a  battery  ;  hitherto, 
the  »pecirtc--iiion  has  merely  shown  that  the  plan  we 
marlted*,  in  whii-h  u  vibrating  armature  increases  cir 
diminisltes  a  battery  current,  can  bo  extended  by 

Wtaaian  k  ft»d  m  th«  mIkt.  ood  (h«  fr««  end  lies  ovsr  iba  bobbin 
!•(.  A  mrnnC  baiai  •eni  i1ip3II(Ii  thr  w  nr,  ■■»«  ■nndura  b«<imci 
M^gawic  and  o(  coalmy  polAniy  (0  tlie  l»obui  Itf  of  the  electro. 
Ka(B(l>  At  long  a*  ttw  amiuiitc  iciiumi  ■<  ml.  no  clfect  U  pro. 
f  4iic«d  en  ih*  cvirmi  whkli  llcrwi  ueadity ;  biii  vh«B  ii  it  ntad*  to 
wlbtsiie  bf  knjr  oteMi*,  "oneolartiidiit  by  mind."!  powarTuI  indue- 
tffeaoiaa  laliei  plac^  and  sa  uadvlatury  cumot  Uannca  the  wire. 


using  a  vibrating  steel  plate  in  lieu  of  the 
The  modem  telephone  is  described  as 

Plan  V. 

"  tn  the   fifth  plan  of  the  invenlioa  the  battery  1 
omitted,  ai>d  a  permancBl  magne*  is  substituted  fc--' 
soft  iron  core  ol  Ihe  electra-magnets  us«J  in  the  < 
telephones,"  or   induction   coifs   may    be    used. 
batteries  being  placed  in  circuit  wilh  the  primaryi 
90  as  to  magnetise  the  soft  iron  core«  of  the  coifs, 
undulations   induced    in   the  secondary   wires   by 
vibrations  oE  the  pUtes  being  directed  upon  the 
wire.     An    illustration    is  given  of  the  box  letepbl 
and  it  is  staled  that  the  magnet  employed  mar  bc( 
horwshoc  form,  the  wire  being  wound  roond  Dotkl 
[hitherto  it  has  been  described  as  round  one  oalyj.l 
soft  iron  ends  may  be  fixed  on  to  the  magnet,  and 
wire  wound  round  those  ends.     "  The  coils  will  mi 
ably  be  very   thin,   and  pbeed   at  the  exiremi^ 
extremities  of  the  magnet.    One,  two,  or  more  ma 
poles,  with  coils,  may  be  used  to  iDlecstfy  the 
The  soft  iron  core  and  coil  may  be  attached  » 
plate  instead  of  the  magnet,  or  the  cor*  may  be  pU 
upon  the  plate,  and  the  coU  on  the  magnet,  ot 
vena.     The  magnet  may  be  made  to  vibrate  inttndt 
the  plate." 

No  illustration  or  particular  description  is  ji» 
of  the  trumpet-shaped  telephone,  the  oim  in  ge&e 
use. 

The  VI.  Plan  which  relates  to  the  transr 
of  writing  is  wholly  disclaimed. 

\Vc  now  come  to  what  is  perlu^  the 
important  part  of  all— the  claims.  Iliwe  we  | 
as  they  now  stand.  They  were  originally  eight 
in  number,  but  .ue  now  reduced  to  eight.  ■ 
claims  struck  out  are  those  which  refer  to  PL 
III.  and  IV.,  and  three  which  claim  the  means 
adjusting  the  plate  and  magnet  in  tlic  box  tclepbon 
Ihc  sounding  DUX,  and  speaking  tube. 

The  claims  which  remain  arc  as  follows  : 

"First.  The  combination,  substantially  as  set 
and  described  respectively  in  the  fourxh  and  (ifib  ph 
above  referred  lo,  of  a  permanent  mafoct  lor  o~ 
body  capable  of  inductive  action)  with  a  closed  cit 
so  that  (he  vibration  of  the  one  shall  occnaon  electr 
undulations  in  the  other  or  in  itself ;  and  this  I  ct 
whether  the  permanent  magnet  be  set  in  vibrMion  ia 
the  neighbourhood  of  the  conducting  wire  foroiing  the 
circuit,  or  whether  the  conducting  wire  be  set  in  ^''"aj^ 
liun  in  Ihe  neijjhbou rhood  of  the  pemuuicnt  magw 
or  whether  (he  conducting  wire  and  Ihc  permane 
mafrnpt,  both  simultaneously,  be  set  In  vibration  is ' 
other's  neighbourhood. 

■•  Second.    The   method    of  transmitting   vocal 
othcrsounds  electrically  by  causing  the  intensity  o(  ■■ 
electrical  current  generated  as  described  in  Ibefonr 
and  fifth  plans,  to  vary  in  a  manner  proportional  to  r' 
variations  of  density  produced  in  the  air  by  the 
sounds. 

"  Third.  The  method  of  transmitting  vocal  ot 
sounds  electrically  by  causing  the  interuiy  and  pola 
of  an  electrical  current  generated  as  detcrit>«d  in 
fourth  and  fifth  plans,  to  vnrj'  in  a  manner  proportioai 
to   the   velocity  and   the  direction  of    motion  of  tbe 
particick  of  air  during  the  production  of  Ihc  sounds. 

"  Kouith,  The  union  upon  and  by  means  of  an  el 
trie  circuit  of  two  or  more  tdepboncs  when  construe 
for  operation,  subslanlially  as  described  in  Ihe  four 
and  filth  plans,  so  that  if  tlie  plate  armature  of  aity  1 
of  the  said  instruments  be  moved  in  any  mant 
armatures  of  all  the  other  telephones  upon   thai 
dicuit  will  be  moved  in  like  manner ;  and  if  tbe  r 
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fitter  amutute  be  iiiotmI  or  ribrated  by  souad.  like 
Minda  will  b«  prodootd  by  th(  tnntinn  f>r  vibntioD  of 
he  nrtnsture  of  Iho  other  irt^phoow  upon  Ihe  circuit. 

*■  l-tfth.     In    «     syitetn    of     electric     telegraph    or 

lili  tiliriiij',    consisting   of   tnintmiiting    and    reccivini; 

iMMruTnertts,  such  »  are  dewcribeJ  in  the  fourth  and 

Kth  pUn5,  united  upon  an  electric  circuit,  I  claim  the 

ycoducticin  in  th' armature  of  each  rceei'rinj  instrument 

ol  any  (j'^'"  ™*'tion  by  *iibie<:finj[  »>id  armature  to  an 

atttACtion  varying  in  intetisily.  howewir  such  variation 

Day  br  product^  in  the  mi^i^  .  and  hence  I  claim  the 

pfoduction  of  any  igivrn   bound  or  foundi   from    the 

armature    of   the   receiving   instrunwnti,  »u«h  af  ar« 

above   tnfalioned    by  subjecting  Mid  armature  to  an 

attraction    varyin)[  in  intrmiiv  in  such   manner  as  to 

throw  the  armature  into  that  Jonn  of  vibration  which 

acterisM  the  given  »o«rd  nr  sounds. 

Sixth.  Th«  combination  in  the  manner  dcwiibed 

fa  the  fourth  and  fifth  plao»,  o(  an  elect ro-ma([ret  with 

a  {ilate  of  irott  or  steel  or  other  material  capable  of 

'nductirr  actiof*.  which  can  be  thrown  into  vibration  by 

the  novemeat  of  funounding  air,  or  by  the  attraction 

•f  a  rnafnH. 

"  Scvrntb.  In  an  electric  telephone  the  combination 

liilih  the  plat«  of  a  ma|;nel  hai-ine  coil«  uix">  the  end 

~'Mdsot  the  maj^tet   nearest  the  plate,  subMantially 

dtacribed  in  the  fourth  and  (iflli  plans. 

"Eighth,  tn  an  electric  telephone  the  combination 

•Ml  a  Mrmanent  magnet  and  plate  armatore  of  a  soft 

Im  pole  piece  forming  the  core  for  the  coil,  aubsun* 

bBf  u  dexribed  "  in  tb«  fourth  and  fifth  plans. 


HIGGLNS"    IMPROVED    PRINTING     TELE- 
GRAPH INSTRL"MENT. 

Nodus  of  telegraph  instrument  is,  perhaps,  more 

■Kfiil  lor  Ihr  distnDulion  of  inrnrmation  to  n  iar^ 

BOMber  of  stations  simuluncously  than   the  kind 

•hicll  prints  in  Roman  lypcthrm«»»,ige  transmitted  ; 

md  in  no  class  has  more  ingrnuily  been  displayed  in 

improvcmcms  which  h.ivc  for  their  object 

iiiTtion  of  a  compact  anrt  simple  inslnimenl 

■A  run  at  a  comparatively  liigh  speed,  and 

"om  a  liability  to  skip  letters,  and  which, 

•u-j-jiu  ^uch  <ik!pptng  accidentally  occur,  is  self  adjust- 

itJ^IUlhat  the  error  may  not  repeat  itself  beyond 

mt  revolution  of  the  iy[>c  whe<.-l.    Mr.   Htg^tns* 

inproicil  instrument  seems  to  possess  these  (>»i[icu- 

bt  ({ualificatiani  in  a  high  degree,  and  is,  therefore, 

wll  worthy  of  notice. 

The  object  Aimed  at  by  Mr.  Higginx  is  mainly  the 
oaottrnction  of  a  printing  telegraph  inttru'mcnt 
Vbieh  can  be  worked  on  a  single  wire  n-ithoiit  the 
lid  of  clockwork  for  driving  the  type  wheel. 

The  instrutncnt  consists  of  the  followinj;  parts  :^ 
Ejfber  one  or  two  type  wheels  fixed  to  a  common 
nil  and  driven  by  a  propelment,  which  is  so  con- 
IMoiedas  to  prevent  the  momcnlum  of  the  type 
Vkeds  canytng  them  bevond  the  desired  point. 
Por  this  purpose  two  paitcts,  carried  by  a  roek- 
tcE  lever,  act  alternately  on  the  top  and  bottom 
of  a  ratchet  wheel  on  lite  axis  of  the  type  wheel, 
villi  fnn  Mops  for  the  pallets  to  come  agiiinst  at  the 
Wdcrf  thett  forward  movemenL  An  arrangement 
n  iJso  proTided  for  bringing  the  type  wheel  to  the 

■TO  pOUtl. 

The  imuturc  which  carries  the  pallets  is  composed 


of  iron  and  bnss,  and  is  magnetised  from  a  brge 
filed  permanent  magnet  through  the  arbor  of  which 
it  forms  a  part. 

The  transmitter  tends  alternate  currents ;  the 
currents  pass  through  (or  cause  other  currents  to 
pass  throuKb)  coils  or  elect ro-maj^ets  which  are 
pkccd  on  either  &i(le  of  the  magnetised  armature. 

The  printing  is  effected  by  the  current  being 
dirertcQ  by  a  magnetic  switch  which  is  made  rather 
sluggish  of  movement,  and  only  acts  when  the 
eurreni  is  cauMd  to  flow  for  a  slightly  longer  time 
than  when  the  type  wheels  aic  being  rotated. 

The  circuit  of  the  type  magnets  is  closed  at  such 
times,  and  the  whole  force  of  the  battery  pastes 
tltrough  the  printing  magnet,  or  a  separate  battery 
may  ^  used  for  operating  the  printing. 

The  priming  from  one  wbc«l  or  the  other,  when 
two  arc  used,  is  controlled  by  an  arrangement  which 
traverses  a  i^hield  to  and  fro  to  CO\-er  or  uncover  th« 
paper  below  the  wheel  to  be  printed  from,  and  at  tha 
same  time  brings  a  support  Iwlow  the  printing  pad 
henoath  it,  and  so  locks  it  and  unlocks  the  printing 
pad  under  the  one  not  being  printed  from. 

Where  figures  arc  not  much  required  one  type 
wheel  and  a  narrower  band  of  paper  and  lighter 
printing  mechanism  may  becmployed.  Thearrange- 
ment  will  continue  the  same,  but  a  greater  number 
of  contacts  per  revolution  of  the  typo  wheel  will  Iw 
required. 

Sixtv  or  more  characters  may  be  used,  but  for  the 
distribution  of  general  intelligence  thiny-slx  wilt  be 
EufEcicnt  with  a  corresponding  key  board:  For  long 
distances  an  escapement  and  train  of  clockwork  are 
employed,  the  other  arMngemciiis  remaining  the 
same  ;  but  the  shunting  magnet  puts  in  operation  n 
local  batten-  instead  of  diverting  the  main  current. 
The  type  wheel  axis  is  connected  to  and  obtains 
motion  from  the  train  b;*  a  light  intermediate  ccHled 
spring :  the  pulsations  are  not  therefore  sensibly 
felt  by  (he  train. 

Any  form  of  transmitter  winch  sends  alternate 
Currents  .md  can  tie  stopped  on  either,  and  when  no 
current  is  passing,  may  bo  employed,  provided  the 
motion  be  regular. 

To  clctach  the  nrnuliire  which  controls  the  type 
wheel  promptly  from  the  cicctro-magnet  to  which  it 
was  last  atlracled  two  springs  may  be  employed, 
which  are  of  such  tension  that  very  little  force  is 
reeded  to  repel  it .  The  coils  most  distant  from  the 
armature  m.-iy  al»o  be  cut  off,  so  as  to  concentrate 
the  whole  force  of  the  current  on  the  other.  The 
inking  roller  is  made  of  clulh  covered  with  LTcrecht 
velvet. 

Fig.  I  shows  a  Tertical  section  of  the  instrument ; 
Hg.  J  is  a  plan  of  the  same  ;  fig.  3  is  an  under  side 
view  ;  and  fig.  4  shows  separately  some  of  the  partB 
in  immediate  connection  with  the  type  wheels, 

A  is  the  electro- magnet  for  actuating  the  propel- 
ment ;  it  consists  of  Tour  coils;  they  arc  arranged 
in  pairs  and  are  so  wound  that  when  excited  by 
the  passage  of  a  current  the  poles  facing  each 
other  are  of  opposite  signs.  Between  each  pnir  of 
poles  there  is  a  soft  iron  tongue  u;  the  two  tongues 
are  both  mounted  upon  an  axis  c,  which  is  built 
up  of  iron  and  brass,  the  centre  portion  between 
the  tongues  being  of  brass  to  prevent  magnetic 
connection  between  the  two  tongues.  I'he  outer 
ends  of  the  axis,  which  are  of  iron,  pass  through 
the    extremities    of    iht    <^ccxku«».>.  VKSft-4S« 
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maenet  n,  which  thus  renders  the  tongue  mag- 
netic by  induclion.  A*  before  menttoneti,  the 
sending  instruinent  h  ansngrd  tn  .send  altcmato 
currents  into  the  line  wii-e,  andthcsc  p-issin^  through 
the  coi!s  A  cause  each  coit  alternately  to  attract  and 
lo  repel  the  tongue  opposite  to  it,  and  so  an  oscil- 
luing  moremcnl  is  maintained  for  RO  lonf;  u  it  it 
desired  to  keep  the  typo  wheels  in  motion,  l.'pon 
ibe  axis  c  is  fixed  the  propelmcnt  nrm  e  ;  it  carries 
neo  pawls  e',  which  act  upon  the  iipper  anil  under 
ade  of  a  stnall  nitchet  wheel  r.  These  pawli  are 
prm-ided  with  springs  to  keep  them  in  contact  with 
ihc  wheel,  and  screw  stops  are  also  prorided  upon 
the  frami;  &t  c„  which  look  the  pawls  dovm  at  the 
Ihncs  when  the  momentum  imparted  to  the  type 
irhccU  would  otherwise  be  liable  to  cause  them  to 
orer-ran;  other  screw  stops  ii.  control  the  motion 
of  the  arm  k  . 

1, 1  are  the  ivpe  wheels ;  ihey  arc  upon  Ihc  same  axis 

with  the  ralcbctP  ;  K.K  arethcelectro-magneticcoil". 

which  (when  tht-y  are  called  into  action,  as  will  be 

described)  operate  the  pTinting  icvcr  i..     Tlii«  lever 

tums  with  an  axis  I,',  and  haa  the  armature  of  the 

travel  fixed  10  it.  Where  only  one  type  wheel  »s  n*e»l 

He  printing  Icvcr  simply  supports  at  its  end  a  pad 

nwi  which  and  below  the  type  wheel  the  strip  of  pa|>cr 

to  tece-.ve  the  impressions  is   led,  but  where  two 

Ireeirheels  are  employed,  as  shown  in  ihc  figure, 

*ncr amitigeraent*  become  retiuisilr.  which  will  l»e 

pnenltv   described.      In  either  case   the  strip  of 

l»per  alter  leaving  the  printing  lover  i»  paucd  over 

ihe  roller  m,  where  a  nipping  pawl  s  acts  upon  it. 

The  pawl  N  receives  its  raovenienl  from  an  arm  i,*, 

**taiiling  from  Ihc  printing  lever,  and  it  draws  the 

P^Kf  forward  each  time  ttiat  the  lever  inoveK  up  to 

pTiBt.      A  second  pawl  (not  shown)  acU  to  prevent 

"lepaper  moring  back  with  the  pawl  k. 

The  types  are  kept  constantly  inked  by  the  ink 
*taDer  O,'  which  rests  lightly  upon  them.     Slops  p 
*Sfinirol  the  motionof  the  printing  lever,     q,  g  are  the 
^oils  of  the  elect ro-m.ignet,  which  determines  the 
*lirGctinn  which  the  current  takes  in  its  passage 
^hri>UKh  the  instrument ;  it  is  shown  separately  in 
^levaboo  at  fig.  5,  and  its  operation  is  to  put  the 
Coils   K  out  of  circuit  so  long  ci*  it  is  required  that 
'he  type  wheels  should  continue  in  movement ;  and 
^hen  the  piinting  is  required  to  take  place  it  places 
t))c*e  coils  in  drcuit  and  puu  out  the  coils  a,  .\..    'Vhc 
toagoei  V.  0  is  provided  with  an  armature  It  pivottcd 
a(  li>,  and  having  an  arm  R»  carrying  a  conUct 
Spring,  which  when  the  armature  is  held  off  the 
magnet  by  its  spring,  makes  contact  with  the  insu- 
lated standard  s,  but  when  the  armature  is  drawn 
ivtrn   by  the  magnet  through  a  sufficient  distance 
this  coatact  ib  broken  and  nuolher  contact  is  made 
Kith  a  standard  T.  To  follow  llicclTect  of  this  it  will  be 
teccssar}-  to  trace  the  conncciionfi  of  iheinstrumeni, 
ttimtnencing  at  tlie  coupling  screw  v ;  the  current 
pascocs  to  the  coils  g,  g,  but  if,  as  wc  wUl  suppose,  the 
Cttrrtnts  arc  of  the  lafndly  alternating  description 
emploved  to  roiaig  the  type  wheels  they  will  not 
cause  the  armature  to  descend  nuflii-icntly  to  break 
the  upper  contact.     The  currents   then   pass  next 
through  the  coils  \  a,  then  by  a  connectiim  shown  in 
fig,  3  ihey  reach  the  frame  of  the  instrument,  and 
through  this  mcul  they  arc  conducted  tn  iho  arma- 
ture a,  and  thence  to  the  standard  s,  which  is  in 
connection  with  the  other  coupling  screw  v,  hy 
which  the  instrument  is  connected  in  circuit.  When 


the  right  type  has  been  brought  round,  and  it  is 
desired  lo  print,  the  transmitting  instrument  main- 
tains a  current  of  one  sign  for  a  longer  time,  and 
then  the  armature  E  leaves  its  upper  contact  and 
coniplctcs  its  lower  one. 

Tracing  as  before  from  the  coupling  screw  v  the 
course  of  the  currents  is  now  as  follows  : — They 
first  traverse  the  coils  g,  g,  they  then  pass  to  the 
standard  T,  and  so  to  the  armature  R,  and  to  the 
metal  of  tlic  frame,  thence  through  the  coils  K,  K 
of  the  printing  magnet  to  the  cottpling  v. 

Where  thccircuit  is  long  it  iMSomctimes desirable 
lo  modify  the  amingcmont  by  emptoying  a  local 
h.iltcry  to  work  the  printing  lever,  in  which  case 
the  cwlacts  for  this  local  battery  arc  made  by  means 
of  the  armature  R. 

The  arrangement  which  is  employed  to  enable 
the  operator  at  the  transmitting  >nstrtim«nt  to 
ensure  that  the  type  wheels  of  all  the  receiving 
instruments  in  circuit  come  to  the  zero  point 
simultaneously  and  in  unison  with  the  ir.msmittcr, 
will  now  be  described,  w  is  a  worm  fixed  upon 
the  axis  of  the  type  wheels  ;  and  w>  is  a  slop  pin, 
which  the  axis  alio  carries  ;  x  is  a  lever  working 
Mpon  a  loose  joint  at  x',  and  canring  a  pin  X',  which 
by  the  weight  of  the  lever  and  a  light  spring  is  held 
down  so  that  it  enters  between  the  threads  of  the 
worm.  The  worm  then  causes  the  lever  lo  more 
laterally,  and  if  this  movement  is  continued  for  two 
or  three  rotations  of  the  type  wheel  it  brings  tt 
shoulder  on  the  end  of  the  lever  x  into  the  palh  of 
the  stop  pin  w',  and  when  the  pin  come;  against 
the  shoulder  the  rotation  of  the  type  wheels  is 
mech-inically  arrested  at  Ihc  zero  point,  and  no 
furtlior  motitin  takes  place,  although  the  altomatiug 
currents  m:ty  continue  to  tic  transmitted  tlirough 
the  coils  A,  A.  In  the  ordinaryworkingof  the  instru- 
ment, however,  before  the  k-vcr  X  has  been  moved 
far  enough  to  arrest  the  motion  of  the  type  wheel 
the  pause  for  printing  is  made,  the  printing  lever 
rises,  and  as  it  does  so  the  projection  i.*  upon  it 
strikes  up  the  lever  x.  lifting  the  pin  x'  out  uf  the 
worm,  and  the  spring  then  draws  the  lever  and  pin 
back  to  the  startinc  point.  Thus  it  is  only  when 
two  or  three  compfete  rotations  of  the  type  wheel 
is  made  without  any  pause  for  printing  that  the 
arrangements  described  for  setting  to  zero  are 
operative. 

The  arrangement  which  determines  which  of  the 
two  type  wheels  shall  print  upon  the  paper  is  as 
follows  : — The  printing  lever  L  carries  two  pads  1.°, 
one  for  each  of  the  type  wheels  ;  and  these  pads 
arc  nol  fixed  to  the  tcver  1.  but  upon  arms  pivotled 
to  the  lever  at  i.' ;  l*  arc  feeble  springs  which  sus- 
tain the  pads,  but  allow  them  to  yield  lo  a  light 
pressure,  so  that  they  arc  inoperative  for  printing 
unless  otherwise  sustained.  This  additional  sup- 
port is  given  to  the  pad  which  is  required  to  print 
the  paper  (by  pressing  it  up  to  the  type  wheel)  by 
means  of  the  block  Y,  This  block  is  carried  upon  a 
frame  v'  capable  of  sliding  transversely  upon  the 
level  L,  and  connected  by  .i  link  with  the  T  form 
lever  r.,  the  fulcrum  of  which  is  upon  a  bracket 
fixed  to  the  printing  lever ;  the  transverse  sliding 
of  the  frame  y'  to  shift  the  block  r  from  one  print- 
ing ]»d  to  the  other  is  effected  by  working  the  type 
wheels  round  until  one  or  other  of  the  two  pins  l' 
on  its  axis  is  lirought  to  sucli  a  position  beneath  the 
axis  that  when  the  prvtvtit*^  \c«m  ■««&  ^!nfc\«a&'^ 
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the  lerer  t  is  obstructed  by  the  pin  I',  the  Icrer  2 
iheo  has  lo  yield,  and  the  latenl  movemeat  of  the 
frame  T  is  chccicd. 

There  are  blanks  un  the  typo  wheels,  so  Uiai  no 
pi'uiting  takes  place  at  the  lime  when  Ihc  pmn  I' 
operate.  One  pin  i'  causes  the  moTcmenl  of  the 
frame  V  lo  ihe  right  liaml  and  ihc  other  to  the  left. 
There  is  an  interval  nf  one  step  of  the  propelmenc 
between  ibc  pins.  Titc  frame  v'  al»)  carries  a  shield 
of  thin  and  tloxibic  shcot  bttit^,  (hi*  KiiicM  t^  be- 
twceii  the  papt-T  and  the  type  wheels.  There  is  a 
slot  in  tbe  shield,  which  ptrmits  one  lyi>c  wheel  to 
print,  and  (he  other  type  wheel  at  the  time  of  print- 
ing comes  in  contact  with  Ihc  surface  of  the  shield, 
aod  GO  canoat  mark  the  paper.  The  shield  yields 
to  the  pre*siire  of  the  type  wheel,  and  so  does  the 
fr«c  pad  L»  immediately  beneath,  so  that  the  fnll 
force  of  the  blow  is  available  to  bring  the  paper 
into  contact  with  the  other  type  wheel.  Sometimes 
for  the  purpose  of  aiding  the  woik  of  the  propel- 
<  ment  two  spriti^s  /,  r,  are  connected  with  the  pro- 
pel mcnt  arm  £  m  the  manner  represented  in  fig.  6. 

The  RprinRS  are  adjusted  so  that  they  are  nearly 
but  not  quite  conipelcnt  to  detach  (he  tongues  b,  b 
from  (be  magnets  when  no  current  is  piassing  in  the 
coUs.  With  the  same  object  the  coils  .\,  a  on  either 
side  of  the  tongues  arc  caused  lo  be  short  circuited 
and  auiomalically  thrown  out  of  operation  .is  soon 
as  the  tongues  recede  from  iheni  so  far  that  they 
uease  to  act  with  advanlaKC.  'ITie  coils  remain 
•bort  circwiled  until  Ihc  tongues  return  within  their 
effective  range.  A  simple  w:iy  of  rflecling  lht»  is 
shown  in  fig.  6.  The  lever  e  is  put  into  metallic 
connection  with  the  wire  ivhich  couples  the  coils  on 
the  right  side  of  the  tongues  with  those  on  the  left ; 
^Juid   it   also  carries   twu    cuntsct -making    springs, 

rbich,  as  the  lever  vibrates  alternately,  make  contact 

rith  the  two  studs  E",  r.\  and  so  the  connections 
]g  ax  tbe  figure  indicates,  the  coils  are  at  the 
jiropcr  times  shunted  and  their  resistances  eliiui- 
[liated  from  the  circuit.  When  the  circuit  is  long  a 
dockwork  train  h  employed,  and  in  the  place  of  a 
propelment  an  .anchor  escapement.  To  give  motion 
lo  tlto  escapement,  a  pin  fixed  in  u  tongue  (similar 
Iob)  is  caused  lr>  engjigc  with  horns  on  the  escape- 
ment axis  in  tbe  manner  indicated  in  fig.  7,  so  that 
the  play  of  the  tongue  between  the  |>oles  is  «boil  as 
compared  with  thai  of  the  escapcmeni  pallets.  The 
last  wheel  of  the  driving  train,  which  is  mounted 
upon  the  same  axis  with  Ihc  escapement  wheel,  is 
not  fixed  upon  the  axis,  but  it  is  able  to  turn  upon 
it;  and  there  in  a  coiled  spring  connecting  tbe 
wheel  with  the  axis.  This  arrangement  admits  of 
the  driving  train  running  with  a  regular,  or  nearly 
regular,  motion,  whiM  the  movement  of  the  escape- 
meat  wheel  and  the  type  wheel  in  connection  there- 
with is  intermittent.  In  this  way  a  higher  speed  of 
working  can  be  attained  than  would  be  othcrwJM; 
possible. 


ON  THE  ALTERATIOX  OF  THE  THERMAL^ 
CONDUCTIVITY  OF    [RO?J    AND    STEEL 
CAUSED  BY  M.\GXETISM. 


Ry  HERBERT  TOMLINSON.  n.A.,  n«MrNlniorar  Nuua 
Phikauphy,  KJi^i  Ccillc|[c,  Lawlon. 


A  TSiAi-  is  being  made  in  the  central  hall  of  the 
Houses  of  Parliament  of  an  electric  light.  The 
machine  employed  to  generate  the  current  is  one 
of  Gramme's  description.  Tlie  whole  of  the 
plan*  fitted  up  is  supplied  by  Messrs.  Edmunson 
and  Co. 


Taa  writer  has,  for  several  months,  been  engaged 
on  a  set  of  experiments  devised  for  the  determina- 
tion of  the  alteration  of  the  electrical  and  thersul 
conductivity  of  iron  and  siccl,  with  the  intention  of 
determining,  in  absolute  measure,  such  alteration 
for  a  given  strength  of  current  and  imparted  mag- 
netism. But  K.  before  the  complulc  ttetcnnioation 
of  the  data  suBicicnl  for  the  purpose,  a  conxiderabte 
time  must  elapse,  he  would  venture  to  oficr  to  the 
Soctety,  in  a  prelinitnarj-  note,  some  rosultK  which 
have  already  been  obtained  by  him.  as  regards  the 
alteration  of  thennal  conductivity  produced  by 
magnetism. 

In  these  experiments,  the  apparatus  chiefly 
employed  to  impart  magnetism  consisted  of  an 
electro- mag  net,  with  soft  irou  cores,  ]  inch  in 
diameter,  and  five  inches  in  length,  surrounded  by 
cotton-covered  copper  wire,  Ath  of  an  inch  in 
diameter,  having  a  resistance  of  nearly  i  ohm,  and 
a  coil  con.structed  as  follows : — a  thin  tube  of 
polished  tin,  i  J  inch  internal  diameter  and  4}  indlCS 
long,  was  covered  with  vulcanised  caoutchouc  to  a 
thickness  of  ij^ih  of  an  inch,  and  on  Uiis  was  woood 
3  lbs.  of  cotton-covered  copper  wire,  ^th  erf  an 
inch  diameter,  followed  by  3  lbs.  of  wire,  ^^th  of  an 
inch  in  diameter.  Inside  the  hrsl  tube  was  placed 
a  second,  t  inch  internal  diameter,  connected  by 
ebonite  with  the  first  at  Ihc  (wo  cnd»,  tbe  second  tube 
being  concentric  with  the  first,  and  of  the  same 
length,  so  that,  between  the  inner  tube  and  the 
outer,  should  bo  interposed  a  layer  of  air  nearly  Jth 
of  an  inch  in  thickness.  This  arrangeinent  was 
employed  to  prevent  the  heat  from  the  magnetiung 
coil  reaching  the  burs  placed  inside ;  also,  (o  pre- 
vent ingress  or  egress  of  he.it  ;  the  bars  used 
with  the  coi!  were  covered  witli  vulcanised  caout- 
chouc, so  (hat  they  lay  with  their  axes  coinciding 
wiUi  (he  axic  of  the  coil. 

To  measure  the  heat  conducted  along  the  bars 
two  seU  of  thcrmu-clemcnts  were  constructed. 
The  first  was  made  upof  (wo  small  strips  of  copper, 
•I  inch  long  and  j-  inch  broad,  of  &ma)]  thickness. 
I'o  these  was  soldered  about  1  foot  of  silk- 
covered  gcrman-siiver  wire  ,yh  of  an  inch  >n 
diameter,  the  copper  strips  being  also  connected 
with  ft  galvanonieier  Ijy  copper  wires,  well  covered 
with  caoutchouc,  one  end  of  each  being  soldered  to 
the  copi>cr  strips,  so  that  either  one  or  both  the 
copper  Btrip-i  wiih  the  soldered  German -silver  wires 
could  Ix^  employed  as  a  thermo-element.  In  case  it 
was  found  convenient  only  to  employ  one  of  these, 
the  other  was  kept  well  covered  with  i.iwdusl.  These 
elements  will  be  called  the  G.  S.  elements.  The 
second  set  consisted  of  two  small  thcrmo-piles,  each 
of  twelve  elements,  of  antimony  and  bismuth,  and 
were  each  fitted  into  india-rubber  tubes,  so  that 
they  could  be  inserted  into  small  wooden  boxes, 
containing  water,  so  as  to  fit  wtiter-tighL  Some- 
times these,  like  the  G.  S.  elemrntK,  were  used 
separrttely  ;  at  others,  were  made  to  neutmlistt 
each  other's  eflccl  on  the  galvaoometer. 
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To  meuure    the   current    produced    by   theie 

•elements,  3  dc-licatc  llioinson's  reflecting  galrjno- 

.meier,     )u>'t[ig    a     resisiancc    of  a    ohms,    was 

employed,  the  scale  being  placed  6  Icet  from  the 

mirror  of  the  needle. 

To  measure  the  strength  uf  the  m^cnctuing 
cnrreai,  a  tangent  gali-anomctcr,  ul  (>nugiin'M 
•CDOflruciion,  was  lucu.  Tbc  needle  wuh  suspended 
ttj  a  vcr>'  fine  plaiinuni  wire,  altaclicd  to  a 
j;radiMtod  torsion  circle.  The  two  (hick  copper 
wires  which  ronvev^d  'he  current  w«re  each 
37  centimetres  in  diameter  and  14  inches  apari. 
*rhe  needle  was  also  proridcd  with  a  mirror, 
to  that  small  deflcclions  could  be  read  ofT  as  in  a 
JvBeeting  galvanonu-Ier. 

A  magnetometer  was  also  employed  lo  test  tlie 
xnagnetnin  imparted,  but,  as  the  readings  will  not 
be  given  in  this  paper,  no  description  of  the 
itutrument  is  necessary. 

To  heat  one  end  of  the  bars  two  Inrgc  Leslie's  cubes 
wcjo  employed,  having  each  two  apertures  project- 
ing about  !  inches  into  the  interior  of  the  cubes. 
The  apertures  in  qdc  cube  were  )  inch  square  and 
pUcec  in  one  *ide  of  the  cube,  about  3  inches 
Jiport  from  each  otlicr,  and  half  way  up  the  &idt;:.  In 
(he  other  cube  the  apertures  were  arcular,  and  J 
inch  in  diajncier.  and  placed  in  the  oeotres  ofoppu- 
«i1c  sides  ot  the  cube.  Into  th<KK  cubes  bars  of 
square  and  circular  section  were  respectively 
inserted,  and  irater  hlling  the  cubes  was  raised  lu 
100*  C. 

The  finit  expeiiment  w.i»  made  on  a  soft  iron  bar, 
I  inch  uiuarc,  in  section.  ITic  bar  wim  inserted 
mtu  ttie  Leslie's  cube  with  square  aperture,  filled 
with  boiling  ivalcr,  and  into  the  other  ajierlurc  was 
JDterted  a  brass  baruf  ilic  siitnu  section.  Tholength 
-of  the  iron  bar  was  about  10  inches,  and  of  the  bras« 
-ooC,  iS  Inchus.  One  of  tlic  (>.  S.  elements  was 
liwcoed  on  to  the  iron  bar,  and  tbc  other  to  the 
4inss,  hv  caoutchouc  hands,  the  clcmenis  being 
nnulatcd  from  the  bar*  by  thin  paper.  The  G.  i. 
etemccis  ircro  made  to  ven.-  nearly  counteract  each 
othcrx  effect  by  Kliding  one  or  other  of  them  up  and 
ilowTt  the  bars  uniil  the  heat  conducted  by  Iho  bars 
In  the  elements  was  in  both  the  same  as  nearly  as 
possible,  llndemmili  the  bar  wiis  placed  the 
clcclra-magnct.  vvith  a  piece  of  white  cardboard 
lying  on  the  upper  c.ttrcmifiesof  thesott  iron  cores, 
fo  that  the  cores  vvcrc  about  i  millimetres  from  the 
iron  bar;  the  bar  was  also  propped  by  a  wooden 
support  at  the  other  end.  A  preliminnn.*  c:cpcnmeiu 
had  been  made  for  Ihc  purpose  of  ascertaining 
whether  the  beat  radiated  from  the  cicriro-magnet 
would  affect  the  thenno  elciiicnis  to  any  appreciable 
extent,  and  this  was  not  found  to  be  the  case. 

The  water  in  the  cube  w.is  now  kept  boiling  for 
about  nine  hours,  and  afler  that  time  had  elapsed  it 
was  ascertained  that  the  flow  o(  heat  from  one  part 
ofilicbars  to  anoilu-r  compensated  the  loss  from 
nuliaiion  and  llie  light  on  the  scale  remained 
.■••  r,  :  .  (It  should  be  ob8cr%-cd  that,  as  it  was 
.10  cause  one  iheimo  elcmeiii  exactly  to 
ncuir,iiisc  the  othcT,  a  slight  use  of  llic  adjusting 
magnet  of  the  galvanometer  wa»  made  to  bring  ilie 
light  near  the  icro  of  the  scale.)  The  current  from 
a  single  bidirumate  cell  wa^  now  .sent  tlirough  the 
coil  ol  the  electro- magnet.  In  a  few  moments  the 
«pot  of  light  began  tu  mu^x'  very  slowly  acro&s  the 
scale  in  a  direction  indicating  th.-Ll  the  llgw  of  heal 
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through  the  imn  bar  was  bein^  checked,  and  In 

alioul  lil\een  minutes  a  deflection  of  alxiut  15 
divisions  of  the  scale  was  obtained  ;  the  current  of 
the  cell  was  Ihen  slopped,  when  Ifae  tight  l>egan 
slowly  to  return,  nnd  finally  settled  in  apparently 
the  exact  position  which  it  held  before  sciuling  tbo 
current  through  the  coil.  This  experiment  was 
repeated  several  times  on  the  same  day,  and  un 
several  other  daj-*,  but  always  with  the  same  result 
as  regards  direction,  namely,  showing  a  diminution 
of  (he  flow  of  heat  from  longitudinal  magnet itation. 

As  it  was  thought,  however,  that  the  elcctra- 
magnet  mii;ht  wht-n  in  action  perh.ips  produce  an 
apparent  diminution  of  flow  of  heat  by  slightly 
disturbing  the  bar  in  its  jK»itioit  in  Ihc  aperture, 
though  ever)'  precaution  had  Iwen  used  lo  prcii-ent 
the  CTianco  of  this,  the  tur  in  the  next  set  of  experi- 
ments was  securely  soldemi  into  the  cube,  and 
again  tested  as  bcl'orc.  Mere,  again,  some  five  or 
SIX  trials  gave  the  same  result,  and  seemed  lo  shov 
most  conclusively  that  the  thermal  conductivity  of 
soft  iron  is  diminished  by  longitudinal  magnetisA' 
tion. 

As  the  method  of  observ'ation,  however,  was 
tedious,  and  would  give  no  idea  of  the  umouni  of 
alteration  of  conduclivity,  other  oipedicnis  wcra 
now  adopted. 

A  piece  of  soft  iroD,  which  we  will  mil  b  c,  ^inch 
long,  )  inch  broad,  and  a  millimetres  in  IhicknesSi 
was  suldeied  lo  two  pieces  uf  bias*,  .v  b,  c  u  of  the 
same  breadth  and  thickness. 

.\  B  was  J  inches  long  ,'\nd  c  d,  i  inch.  The 
niece  A  D  was  also  soldered  to  another  piece  oif 
brass  a  e,  having  a  section  ^  inch  square,  and 
lenvlh  about  twelve  inches. 

Ihu  whole  was  placed  inside  a  wooden  box,  1 
feet  long,  I  fiiol  wide,  and  :  feet  high,  lined  on 
the  outiidc  with  tinfoil. 

A  E  passed  through  a  circular  hole,  1  inches  in 
diiimeier,  in  ihc  middle  of  one  cod  of  ihc  Iw>x.  and 
ihruufih  two  cortx-sponding  circular  holes  in  a 
double  screen  of  sheet  tin,  and  thence  into  one  of 
the  square  ajwrtures  uf  one  of  the  Leslie's  culies. 
ihc cicctro-magnei  was  placed  underneath  u  c,  and 
two  pieces  of  soft  iron,  about  ii  inches  in  tcnglh,  ^ 
inch  in  breadth,  .ind  about  2  millimetres  in  Uiick- 
ness,  were  placed  on  the  ends  of  the  wft  iron  coies, 
so  as  10  be  on  the  same  level  with  B  c,  and 
distant  from  u  and  t:  about  1  millimctree,  the 
pieces  of  iron  being  separated  from  the  cores  by  a 
piece  of  white  (upcr.  In  some  experiments  tho 
pieces  of  iron  thus  usc^l  were  carefully  sccuii-d  to 
the  electro-magnet  by  el,tstic  strips,  and,  in  (iihcre, 
by  weights  placed  on  them.  A  prehininary  cxperi- 
mcnt,  made  with  the  strongest  current  that  was 
ultim-itely  used  with  the  electro- magnet,  showed 
that  neither  were  [he  iron  pieces  on  the  cores 
appreciably  shifted  on  magnetising  the  coil,  nor  wa« 
the  heat  radiated  from  the  coil  sumcicnl  tu  produco 
.iny  effect  on  one  of  the  G.  S.  elements  faMened  by 
elastic  bands  to  the  back  of  c  u.  Tlio  other  G.  S. 
element  was  in  this  case  buried  in  sawdust,  with 
which  the  box  was  now  filled,  so  as  to  cover 
completely  the  bars  and  electro-magnet.  The  saw* 
dust  also  nilcd  the  space  between  a  d  and  c  p,  and 
ihe  small  portion  of  tho  brass  bar  a  e,  which  wa« 
between  the  box  and  the  Leslie  cube,  iraa  covered 
with  caoutchouc  and  cotton  wool. 

The  lid  of  the  box  wisnow^jutri(\,^RA«n6t,<v 
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allowtd  to  elapse  until  the  light  retnjuitcd  steady  on 
the  scale. 

Ucnling  water  was  then  piit  into  the  cube,  and  a 
burner  |»aced  iiiideriK'uih.  Very  xlionly  tliu  light 
began  to  move  acrosH  the  scale,  itJiowing  that  the 
heat  had  been  conducted  along  the  compound  bar 
to  the  thernio  element,  and  that  the  number  or 
4]ivi»ons  on  the  scale  passed  over  by  the  li^t  was 
taken  for  each  minute.  The  adjusting  m»i;iict  ol 
the  jpilvanomctcr  had  in  these  and  Mmtlar  experi- 
ments to  he  placed  very  low  down  in  order  thut  the 
number  of  divisions  of  the  scale  jwuiscd  ovet-  might 
not  exceed  60  |>cr  niinulc.  When  llic  light 
reached  one  end  of  the  «csile  the  jidjuxtin^  magnet 
■WIS  u»«d  to  biing  it  back  again  to  the  other.  In 
these  and  similar  experiments  it  was  fouml  Ihut, 
aflcr  some  time,  cither  the  number  of  divisions 
poissed  over  |K-t-  minute  increased  or  dimini»lird 
Terjr  slowly  or  else  remained  constant  for  some 
mtniiles.  The  fuUowing  oliscrvations  were  made 
with  the  specimen  in  question,  the  light  being  near 
one  end  of  the  scale.  The  number  of  diviKion<« 
passed  over  in  consecutive  minutes  was  as  fnltows 
(the  niajjiietiiiiijgciitreiil  will  Ijc  called  M.  C.)  :— 
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The  light  was  then  near  tin;  other  end  of  ihc  scile, 
BO  the  iuljusling  majfiici  w;is  emploj-cd  to  bring  the 
light  back  again.  The  set  of  cxpciiments  here  given, 
the  first  of  mauy,  is  rather  an  unfavour.nblc  one. 
most  of  them  giving  results  much  closer  togdhcr 
th.in  those  here  given,  and  in  several  inslanccK  the 
flow  of  lieat  would  seem  perfectly  steady  for  upwards 
oflinecn  minutes. 

The  observations  of  the  first  minute  in  each  case 
were  not  taken,  in  order  to  avoid  error  from  very 
slight  devi.itions  of  the  ealvaiiomct(.-r  needles  c.iuscil 
by  (he  action  of  ihe  cTectru  magnet,  which,  how- 
ever, was  i>bced  nt  such  a  distance  from  the  gjl- 
vanometcr.  and  in  .fuch  a  position  ns  not,  in  most 
cases,  lo(>i  ikIucc  any  suth  dcllcctron.  and  to  give  time 
for  the  magnelism  to  produce  its  cflect  on  the  bar. 
It  has  been  dt-lfrmined  that  in  experiments  m.ide  in 
this  manner,  i  minute  seems  ijuitc  sutticient  for 
ihe  above-mcnlionoi  piiriKisc. 

Taking  a  nnd  r  togelner,  we  obtain  as  a  mean 
136  divisions  passed  over  in  (wir  minutes  with 
■he  M.  C.  flowing,  as  against  tjo  from  d  with 
Ihe  current  flowing;  agani,  from  n  nod  D,  with 
Ihc  current  lloiving,  we  obtained  lai-f  as  against 
]25,  with  the  current  not  flowing,  so  that,  in  twih 
case*,  there  is  a  less  mean  How  with  the  M.  C. 
ilowing  than  when  it  is  not  lluwiii};.  The  mean  of 
this  piirticuhir  set  of  expenmenls  wciuld  give  a 
decrease  of  flow,  when  the  bar  is  magnetised 
loriRiliidin.Tlly,  of  about  3-6  jjcrccnlaf  the  wliole  foi 
n  niiigneiising  current,  eauKing  a  deflection  of  the 
needle  of  the  galvanometer  ol  i8'6".    The  mean  of 


M  the  obser\-atKHis  for  the  specimen,  and  for  diu. 
current,  gave  a  decrease  of  flow  amounting  to  y$ 
per  cent,  ol  Jhc  whole. 

The  electro-magnet  w.is  now  turned  through  90", 
so  as  lo  magnetise  liie  iron  transversely,  and  a  similar 
set  of  experiments  were  made. 

Here,  ag-iin,  the  result  was  most  concluw*-©,  aad 
the  mean  of  several  observations  showed  an  iM^rtaar 
of  flow  when  the  bar  was  magncli^cd  transreraely. 
amounting  to  about  ^'3  per  cent,  nf  the  whole  lor 
the  same  cuirenl  strength. 

ITius,  the  decrease  of  condiictirity  in  one  case 
seems  rouglily  to  be  equal  to  the  increase  in  the 
(itlier,  but  it  is  the  intention  of  the  author  to  make 
fuitlicr  researches  into  this  part  of  the  inquiry. 

The  halteries  employed  in  thee  and  stihsequent 
experiments  were  slig&t  modilicaiions  of  Danielfs 
batterien,  whith,  though  having  a  ven"  smalt 
resistance,  m.iiniained  a  consunl  current  for  some 
hours.  These  battciics  the  writer  hopes  to  have 
Ihc  honour  ul  describing  to  the  Society  on  a  fniurfr 
occasion. 

Similar  esperirocnts  were  ne.«  made  on  a  piece- 
of  hird  steel,  of  simiLir  dimensions  tu  those  irf  the 
iron,  hut  the  length  of  the  brass  bar,  A  E,  was. 
considerably  shortenetl. 

The  result  of  the  experiments  proved  ihal  there 
^^•as  a  decrease  of  flow,  amounting  to  about  four 
per  cent.,  of  the  whole,  when  the  bar  was  magnetised 
longitudinally  with  a  current  producing  a  delleciion 
of  18"  on  the  t;ingcnt  galvanometer,  and  an  increase 
of  flow  when  magnetised  by  a  current  of  lo"  C. 
transvcrsfly,  aitionnting  to  about  three  per  cent,  of 
the  whole  (unroriunatcly,  through  accioeni  at  the 
lime,  the  same  magnetising  current  as  used  lor 
longitudinal  magneti.'iation  could  not  be  employed). 

'I  his  last  result  was  rather  unexpected,  as,  though 
Sir  William  Thomson  has  shown  (I'hil.  Trans..  Feb. 
j8,  1856)  that  the  electric  conduclivily  of  hard  Meet 
is  diminished  Mhcn  Ihe  slecl  is  magnetised 
longitudinally,  some  experiments  of  Ihc  writer  in 
the  same  direction  (Proc.  of  Ro^val  Society,  June  ir, 
1875)  seemed  to  show  that,  in  the  case  of  hard 
steel,  Ihe  contrary  effect  is  produced,  while  Joule 
has  proved  (I'hil.'  Mag.,  1S47)  lh,it.  »vhi!e  a  Iwr  of 
iron,  or  even  steel  which  is  so  hani  that  a  file  will 
just  touch  it,  is  leugthencd  by  longitudinal  magDoti- 
salion,  that  iron,  under  gr«tt  strain,  or  steel  so 
liard  that  a  file  will  not  touch  it,  is  shortened. 

or  course,  the  mere -ict  ol  soldering  the  steel  Ift 
the  brass  would,  to  a  certain  extent,  sutlcntlic  steel. 

In  order,  theielorc,  to  avoid  soldering,  a  bar  of 
steel  of  cJPCuhr  section,  J  inch  tn  diameter  and  atioui 
13  inches  in  length,  was  made  so  hanl  ihal  it 
could  not  be  touched  wih  a  file,  and  placed,  with 
the  usual  precautions,  on  the  pole*  of  the  electro- 
magnet, at  a  height  of  about  3  inillimeires  above 
the  cores  of  Iho  electro- magnet,  osic  of  the  (i,  S. 
clemenis  being  secured  to  one  end  and  the  other 
end  inserted  in  a  Leslie's  cube.  But  here,  ngain. 
there  w-ts  undoubtedly  a  decrease  of  r*)nducltvilv. 
when  the  bar  was  magnetised  longitudiually.  Of 
coui'sc,  however^  Ihc  mere  fact  of  healing  ihc  bar 
at  one  end  to  tlietempeiatureof  boiling  w.itcr  would 
tend  to  soften  the  bar.  !uid  the  writer  is  not  quite 
aaii&fied  but  that  it  may  be  asceruined  that,  for  low 
t«m|icratures,  the  conduclivitv-  of  hard  steel  i« 
increased,  b  is  intended,  tbeiefore,  tn  make  cxperi- 
lucnts  on  iron  and  steel,  at  different  temperatures. 
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Intli  hi^  and  iom,  with  a  view  or  definitely  settling 
thn  point. 

Soma    expcnments  were  next  made   rrith  the 

magnetUini;  coil  described  in  the  beginning  of  the 
paper,  but  the  elTe^-l*  produced  were  lound  to  be  so 
much  less  (or  the  liard  sieel  than  when  ihe  electro- 
magncl  •K-'.i'i  employed  that  it  was  found  necessary 
ta  use  Ihe  thcirno-pilcR.  nlso  mentioned  above,  nad 
instead  of  cmploj-inj;  the  conipciiKHinR  m.ij;in;t  lo 
bring  the  light  on  to  thesc.ilctocAusc  the  two  piles, 
OS  much  n«  posMble,  to  iteiitr.tlisv  each  other's 
cficcts.  Accordingly  the  following  arrangcnicnts 
were  made  : 

Two  bars  of  hard  steel,  each  jj  inches  long  and 

I  inch  in  diameter,  were  solderesl  at  each  end  tu 

two  copper  rods,  each  about.)}  inches  in  length  and 

)  inch  in  dumeter.     One  copper  lumiin:il  of  each 

rod   was  inserted  into  a  Lcitlic's  ciitx.-,   fdled  with 

water  kept  ;«i  the  boiling  point  by  means  of  a. 

iMraer   to   a   dii4aitce  of   1  )nche«,  and.  the  other 

terminal  into  a  small  wooden  box,  vaniished  in.<udc 

with  shcU-l.ae,  and  ctpnble  of  containing  ab^ut  130 

<ubic  centimetres  of  water.     The  l)ars  were  well 

covered  with  caoiilchooc  ;  and  double  screens  and 

(wo  thermo  elements  were  so  arranged  as  to  send 

their  cuireiUi  (hruiigh  the  galvanometer  in  opposite 

directions,   the   wires  connecting  thorn  with   each 

other  and  the  galvanometer  being  well  covered  with 

(Ulta-perf  ha,  and  pa»ung  thrtmgli  small  holes  in  Ihe 

sdes  uf  (lie  btixes.    The  two  cnmpounil  bam  were 

thus  made  ^ut  cx;ictly  similar  as  possible,  and  also 

*imiUilj-  placed,   ihc    only  difTcrence  being    that 

produced  by  the  magnetising  coil,  whose  axis  ooin- 

oded  with  ihiil  of  the  stocl  bar  pbccd  inside  it. 

Both  the  sm^dl  boxes  had  orij(iiully  the  same 
(|liu)lity  of  water  placed  in  them,  and  a  previous 
«>pcnment  had  shown  that  so  e.VAClly  similar  was 
iht  heat)  condticted  along  the  bars  to  the  water 
in  Ihc  bo.te>,  that  when  «onie  two  hours  or  so  had 
elijaed,  the  rise  of  temperature  of  the  water  in  each 
hoi  teemed  as  ineA<<urcd  by  an  ordinary  thumio- 
i&Her,  maikcd  ofl  in  degrees  centrigade,  lo  be 
<»»ctly  the  luime,  uanu-ly,  lo*  C. 

Bui  as  the  same  expeiiment  had  shown  that  the 
|ile  in  one  of  the  boxes  was   vcrj*  slightly  more 

Ewerful  than  the  otlicr,  the  ivater  in  the  other 
H  vias  diminished  vcrj*  carefully  by  means  of  a 
linill  feiphoii,  formed  of  india-rubbi-r  ttibitic,  of  *ery 
null  bore,  which  was  kept  closed  by  a  pincli-cock 
at  one  end,  the  tube  |U!ismg  through  holes  cut  in 
tlto  large  bojt,  through  the  sawdust,  and  through 
9  small  Dole  cut  in  the  lid  of  the  stnall  l.<ux,  so  as  to 
dip  into  tlie  water.  I'hc  little  siphon  was  always 
npt  charged,  and,  by  means  of  the  pinch-cock,  any 
desired  onall  <|uanlity  of  water  could  be  extracted 
from  the  box. 

By  thin  ni(.Mii4  it  wjut  found  easy  to  m:ilcc  one  pile  so 
neutralise  the  other  that  11  very  slight  use  (if  any  is 
necessary)  of  the  tdjunting  m;igiK^t  w.i«  required, 
even  ivhcn  the  magnet  was  near  ils  mo.si  sensitive 
[lOsilian  with  respect  tutho  galvanometer  nceille. 

Oa  sending  a  current  ihmugh  a  coil  around  the 
Meel  bar.  it  wa»  in  a  minute  or  so  siren  (hnt  the 
cnnductivity  of  the  hard  steel  wa^  diminished  by 
ihe  longitudinal  magnetisation,  and  the  amount  of 
diminution  was  roughly  determined  by  finding  the 
amount  of  water  necessary  to  be  extracted  from  the 
box  CO  again  bring  the  light  lo  the  s-^mc  iilow  mte  of 
motion  (nbout  two  divisions  per  miuuto)  which  it  had 
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bafoTQ  pssBing  the  maenetising  current,  and 
comparing  this  with  the  oricinal  amount  of  water  in 
Ihc  Iwx.  The  decrease  of  now  did  not  amount  lu 
I  {>cr  cent,  of  the  whole,  even  with  tbo  strongest, 
battery  used  (current  idiown  by  the  tangent 
galvanometer,  36"). 

This  plan  was  found  to  be  highly  successful  for 
determining  whether  there  was  a  diminution  or  not, 
but  not  equally  so  for  determining  the  amount  of 
decrease,  owing  to  the  great  difficulty  in  this  method 
of  quickly  making  the  light  move  at  the  same  ral& 
after  magnetisation  as  before.  Another  method 
was  therefore  tried,  wbich  promises  10  givv  bettor 
results. 

The  two  piles,  h,' and  i»,  were  joined  up  with 
the  gah*anometer  and  a  shunt  s,  so  as  to  obtain 
cquilihrium,  aecnrdirg  to  J'oggendortTs  method  of 
comparing  Ihc  electro-moti\'e  (orccs  of  batteries. 

'I'he  same  quantity  of  wulcr  was  now  put  into 
cjch  box,  and  t  he  pile  i>,  being  sliglidy  raui'c  [x>wer- 
ful  than  p,,  the  ishuni  s  wax  adjusted  until  there  veaa 
littl«  or  no  motion  of  the  light  on  the  »aile. 

The  magneiiiing  current  was  then  passed  through 
llie  coil,  and  the  Hhiiiit  again  adju%led,  until  the 
pilct  neutralised  e^ich  other. 

It  can  be  shown  ihat  if  .;,,  .r.  bo  the  units  of 
heat  imparted  lo  the  water  in  the  two  boxes  in  the 

when  (he  piles  neutralise 

each  other,  where  a  is  the  resistance  of  the  portion 
of  the  circuit  in  which  v,  is  placed. 

If,  tticn,  Jx,  be  llie  diminution  of  How  caused  by 
mapnetisalion.  .ind  -H  the  diminution  of  shunt 
rosistancc  necessary  to  again  make  one  pilo 
ncutnilisc  the  other, 

X,  —dx,  s  — rfs 

jr,         "r  *■  »  —  tfe 

a-,        s  <R  +  s  —  <fo) 

and  tliuii  llie  per  cenUge  ol  dimiaution  of  flow  may- 
be delerminod. 

A  few  resistance  coils  were  very  roughly  constructed 
for  use  in  the  shunt  !>,  and  nn  .ittcmpt  made  to 
ascertain  the  actual  amount  of  diminution  of  con- 
ductivity of  the  hai-d  steel,  This,  again,  appeared 
lo  be  comparatively  small,  but  as  Uie  coils  used 
were  not  suitable  foV  the  purpose,  the  result  is  not 
given.  But  the  writer  has  little  reason  to  doubt  but 
mat,  with  resistance  coiU  suitable  for  such  thcrnio- 
clectric  cxperimonis,  he  will  bo  able  to  measure,  with 
fair  accuracy,  small  I'ariations  of  thermal  conduc-  ^ 
tivity  in  this  way.  H 

It  should  be  added  that  similar  experiments  to  ■ 
these  wore  made  xvitli  soft  iron  b.ir«,  both  with  and 
without  copper  turniinals  but  the  results  of  the 
experiments,  of  which  allogeilicr  upwards  of  a 
hundiod  have  now  been  m.ide,  show  th.-it  in  cvetpr 
caM;  Uic  ihennal  conductiviiy  of  soft  iron  is 
diminiftlied  by  temporary  longitudinal  magnetisa- 
tion, and  increased  by  transverse  magnetisation, 
whilst  in  the  case  of  steel,  of  diflcrent  degrees  of 
hardness,  :itany  late,  for  the  tcmpcralurcs employed, 
m.ngTicti.sation  evidently  produces  the  same  land  of 
elfoct  as  u-ith  the  soft  iron.  The  amount  of  Ihe 
alteralion  in  the  case  of  soft  iron  must  have  reached 
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It  lease  as  high  as  lo  per  cent.,  and  may  l>c  greater. 
Tlie  esp«rimcnt!i  which  the  nrilcr  has  made 
cm  elSctrical  conductiviiy  hare  Bhown  ili.il  lliU  i* 
alui  ven*  appreciably  altered  hy  ma^clism.at  least 
6  per  cent.,  even  when  iho  nt3;<ncliKUion  was 
evidently  not  complete  (I'roc.  of  R.  S..  June  17, 
187s).  and  has  some  reasons  for  believing  tliat  the 
aniijunt  of  alteration  for  thermal  nnil  ctcclrical  con- 
duclivity  will  t)c  found  to  be  not  vrt^'  dificrcnl.  He 
hoiH-s,  however,  to  thorowghly  investigate  Ihc  whole 
subject. 

It  should  be  mentioned  here  that  Sir  William 
Ttioiiiaon  (Phil.  Trans.,  Feb,  18,  iSs^i)  ejtnresRCs  a 
strong  opinion  ttiat  the  experiments  of  Ur.  Magci  on 
(tii«  !>ubjcet,  on  nrhtch  he  saj-s  doubts  have  ocvn 
ihniwn  by  others,  would  be  found  correct,  basing 
his  DfHm'on  on  the  results  of  his  okd  experiments 
on  th«  alteration  of  electrical  conducilvity  by 
magnetism.  And,  though  the  writer  had  some 
year*  ago  m.idc  some  atlempcs  in  the  present 
direction  (unfortunately  hcfuio  pciusing  Sir  William 
Thomson  «  exceedingly  ^■aluxible  puper).  lie  cannot 
conclude  without  expressing  how  greatly  the 
suggestion*  there  thrown  nut  h:tvc  3ssi>lr<l  him 
I  in  these  and  oilier  expcrluirnn.— /^itrn/iw^i  (/ 
I      iftf  J!fi*jii/  St'crely. 

n 


TELEGRAPH  POSTS  IN  JAVA. 


TllE  supports  used  for  carrying  Ihc  system  of  tele- 
graph wireti  through  the  Island  of  Java  merit  a 
Khon  description. 

These  arc  fonucd  of  the  trunkofa  tree  known  as 
tho  "  Knpns"  tree,  which  derives  its  n.ime  from  a 
species  of  short  fibred  cotton  which  it  produces. 
This  tree  pusikOises  the  two  followlnj;  adf^ntatjes, 
which  (it  it  admirably  for  the  purpose.     In  ihc  hrst 

Klacc,  when  a  tree  is  cut  down,  and  llie  upper  or 
ranclied  part  cut  .iway,  it  possesses  such  an  .Tmouni 
of  vitality,  that  when  placed  in  the  ground  it  will  at 
once  form  new  roots  and  bmnclies,  thus  effectually 
protecting  it  from  the  raogcs  of  the  white  ants 
who  would  soon  mifcc  vcrj*  short  work  of  an  oi-JJ- 
nat^-  telegraph  post.  Secondlv,  the  branches  al- 
ways spre.admg  out  horixonta^ly  never  cottlC  in 
cotitact  with  the  wires  or  insulators. 

Another  advantage  lies  in  their  elegant  appear- 
ance as  coiuraslcd  wilb  a  similar  number  of  bare 
poles 

When  once  planted,  probably  no  further  sttcnlton 
would  Ijc  uecessarv,  and  unless  blown  down  bj-  a 

Sale  (which  their  form  would  render  unlitcly)  or 
aniagrd   by  lightning,   they  would   last  for   very 
many  vcars. 


PHOTOGR.APHING  FROM  BALLOON'S. 


Ms.  W.B.  Wr»or>BUi(y  ha*  conceived  the  ingenious 
idea  of  elevslinj^  a  photographic  apparatus  in  a 
balloiMi,  and  manipuliting  it  there,  from  trrra  firma. 
by  mc:ins  ol   cteciricity,  so  that  a  picture  of  the 


country  underneath  may  be  obtained  without  anr 

of  those  pei-sonal  risks  which  still  attend  the  asceiit 
of  the  aeronaut.  It  will  Iw  at  once  obvious  that 
Mr.  Woodbur^-'s  plan  might  prove  useful  in  mililarv- 
oj)cralions,  in  times  of  w.ir  it  would  be  possible  in 
this  way  for  a  besieging  army  to  obtain  a  photo- 
|;raph  of  the  foiliGenlions  it  was  bent  upon  attaclt- 
tng,  or  foi'  u  beleaguered  city  to  get  a  bird's  e)'e 
view  of  the  surrounding  countr^i-,  comprising  tht- 
canips  and  entrenchments  of  the  enemy.  I'hc 
balloon  is,  of  course,  held  captive  by  a  rope  or  caMe. 
alone  which  (he  elcclrical  wires  arc  laid.  In  the 
position  ordinarily  occupied  bv  the  car,  n  box,  open 
at  the  bottom,  i^  attached.  To  one  side  of  Ibis  box 
the  cable  is  connected,  and  to  the  other  is  fixed  a. 
spociesofsail  or  rudder  <!csignedlo  keep  the  lulloon 
from  turning  round.  Inside  this  box-car  a  second" 
box  is  swung  on  a  pivoi,  so  that  it  may  keep  hori- 
Mnlal.  This  inner  box  contains  the  nccessa!-\'  pho- 
tographic apparatus,  consisting  uf  the  lens  wliich  is- 
plnrod  in  Ihc  bottom,  a  dark  slide  liaving  two  rollers 
cariying  the  sensitive  ttMiue,  moved  bv  cIocLrrort. 
nnd  AW  elect ro-ni3gnciic  arrangement  for  guiding  itii 
movements  and  likewise  working  an  instantaneous 
•ihutlcr  placed  immediately  over  the  len*.  The 
clockwork  is  set  in  motion  and  :i1ho  arrested  at  will 
by  electric  coinmuttiralion  with  the  tMrth,  ihtts  ex- 
posing a  frcsli  length  of  the  sensitive  paper  as  re- 
quited. The  shutter  is  x  dish  of  ebonite  or  inctat 
kiving  an  aperture  at  one  side,  and  xs  made  lo  re- 
Tolve  rapidly  in  front  of  the  lens  every  lime  it  is 
released  by  a  otch  ficlcd  on  bv  an  electro-magnet 
excited  from  the  earth.  The  circuit  for  controlling 
the  clockwork,  and  that  for  working  Ihc  shutter,  in- 
vnlvo  three  wires  of  communication,  ^\*hen  tlic  , 
balloon  is  clevnicd  to  ihe  required  height,  the  kna  M 
properly  focus^cd.  and  the  tissue  in  position,  the  f 
shutter  is  set  in  motion  by  the  current  pving  in- 
stantaneous exposure.  A  phoiogmph  is  thus  ob- 
tained ;  and  by  further  controlling  the  clockwork. 
fresh  sensitised  surface  may  be  exposed,  and  ad- 
ditional images  taken.  11us  arrangement  has  bcetk 
patented  by  Mr.  Woodburv- — Patent  No.  1647, 
year,  J  87;.' 


EARTH  ClTiRENTS. 


By  Cnti.  IIRFSIS'O,  «f  llie  Grsi  N'ortlietn  Tvl^twiA  CoMpMr. 

HnpiNT.   to    obtain  some  few   addiltotial  facts    to 
our  present  unsatisfactory*  knowledge  of  earth  cur- 
rents, I  and  Mr.  Terp,  the' company's  superintendent,  ■ 
a  couple  of  years  ago  commenced  a  series  of  ub«er-  I 
x-alions  of  earth  currents  on  the  Scotch-Nonvrgian  " 
Cable.      The    line    beJnc   a   busy  one.    wss    only 
occasionally  (and  especially  on  account  of  an  inter-  ^ 
ruplionof  llic  N'oruc^iun  ;Lnd  Scoilis^h  lines)  at  ourfl 
disposal,  and  though  ihcnbsen'alions  in  con»ei]iiencct  ■ 
could  not  be  carried  out  as  frequently  as  could  be 
desired,  the  following  table,  KhUh  ii  n  fair  upttimm 
if  all  the  ^senwtiom,  wiUbesuflicient  todcmonstralc 
a  certain  regularity  in  the  dmrnal  -tirialiotu  of  tho 
slTfKffk  nnd  liirMj^m  of  ihe  natural  current. 

1  may  remark,  that  the  dcHeelions  noted  aro^ 
re.tdings  from  the  scale  of  an  «rJinan;  but  Mtistiiv^' 
di'e.u-r  of  a  resistance  of  about  1,200  ohms,  and  ihi 
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strengihs  of  the  current  and  the  deflections  are  not 
directly  proportional  to  one  another. 


Due     rime. 


Jan.  I   R  Q  a-m 

-  isio       ' 

-  |'»40        , 

-  .Ii40p.m; 

-.  I'   o 

-  I  3  10 

-  '3^0 

-  *30 

-  4SO 

-  5   o 

-  Sjo 

-60 

-  6  JO 

-  6.5 

-  73° 

-  Isbs 

-  9lS 

-  [wis 

-  '1030         i 

Ju.  I  I]  □  a.m 

-  I  "5 

-  W53 

-  .Si5 

-  .85.      ; 

-  1945        ' 
^'[00 


iianoon 
:  I  ap.ni 
I  t*6 

I  85 
■J38 

4   o 

i   a 

6S7 
8S7 
Sfoa-m 


Deflection, 


Remarks 


+         - 
38 


65 

60 

47 
IS 


J«. 


10    g 


-  11  IS         I 

~  II  JO 

-  1  I5p,m 

~  i  "47 

~  l3  4S 

~  ■  55U 
-■60 

-  630 

~  ,!,V>         I 

l"  '"   S        i 
J>"'-4  >i3ia.m! 

-  8,j         I 

~  II  JO 

-  IIS? 


-       US! 

Z    '^     , 

-  138      j 

~       7    7 

715        I 
~      736       ! 

7  4S 

-  84s 
1055 

i~      1140        1 
■'"■i    7J0a.T,. 
~       B  I. 
1  4° 
103a 

1130 
~      "  4S  p.m 
~      11)8 
130 

-  1  jO 
~  3  o 
~       340 

410 

-  ,  61s 

-So 

-  I  8  'S         I 
'"  '7        I 

i""      ""5 


Wealhcr. 


N.E, 


breeie 

llina. 


30 

4S 

SO 
53 
55 

5" 
to  35 


86(0 
55 
5' 
4» 


55 
SS 
SS 
45 


8 
60 

59 


43 
'3 


Suady  deflection    - 
Chansing  direction 

Steaily      -    -    -    . 

f./.,  equal  to  4  Le- 

clanche'i  ccIk     - 

Steady | 

Changing  direction 
Steady 

Steady  ;   increasing  I 

....  ' 

Steady  l  decrca^  ing  '< 
Swinging  .  .  -  .  1 
Chansing  direction  > 
liteady  ;  ilowly  in-  j 
creaiing      .    -    -  ' 


Steady      -    .    .    -    Fine;  fr>nly. 

Cnsleady  ■  -  ■  - 
Steady :  decreaiing 
Unsteady:  swinging 
across  zero  •  - 
Uniteady  -  -  -  - 
Steady 

Changing  direction 
CoDKtantly  increa.<ing 

Steady 

Steady  :  decreasing 
Changing  direction 


Fine  weather; 
(frosly. 


15 
.14 
43 
4' 


■t  solo 

+  30  to 


30 

—  40 

—  30 

5 


9 
48 
55 

50 


KapIdJ^  increasing 
Changing  direction  ', 
Steady ;    increasing  ' 

Steady ] 

Decreasing    •    ■    -  j 
Swinging         aCTOM  j 

rem S.K.  gale. 

Steady 

Rapidly  falling  -    - 
Changing  direction, 

gradually  a«uniin;j 

positive  tendency  - 

Variable    -    -    -    - 


Steady 

Changing  ditecliun  , 
Steady : 

....         _      1  N.F..  gale. 
Changing  direction 
X'ariabte     .     -    _     .  - 
Very  varblile      -     ■ 

Ste.idy 

Very  variable     ■    - 

Changing  .    .    .    . ; 

Variable'"-''-    -    - 
Steady 

Decreasing     -    -    -  '. 
Changing  direction 


From  this  table  and  from  all  my  numerous  observa- 
tions, which  have  tended  to  coafirm  the  above  results, 
without  however,  throwing  any  new  light  on  tho 
subject,  the  following  conclusions  may  bo  derived  : — 

ist. — That  there  is  always  a  natural  current 
flowing  through  the  cable. 

2nd. — That  this  current  is  sometimes  flowing  from 
Scotland  to  Norway,  sometimes  in  the  opposite 
direction. 

3rrf. — That  the  current  after  each  change  of 
direction  increases  gradually,  from  a  minimum  to  a 
certain  maximum  strength,  and  then  again  decreases 
until,  after  passing  the  zero-point,  which  only 
occupies  about  a  minute,  it  assumes  an  opposite 
direction. 

4/A. — That  the  change  of  direction  takes  place 
about  every  six  hours,  i>.,  4  times  in  the  24  hours. 

S//;. — ^That  the  nernml  maximum  strength  of  the 
natural  current — as  proved  by  proper  measurement 
— scarcely  ever  exceeds  3  to  4  Liclanche's  cells. 

6///. — That  great  tfif/A7ra/t>^fit/disturbancesiu»a/^ 
are  preceded,  accompanied,  or  followed,  by  similar 
ekilric  disturbances  in  the  cable. 


Decrea!  ing  again   - 


EFFECTS    OF    FXECTRIC    CURRENTS    OF 
HIGH  TENSION. 

FoLLOWiXG  up  a  series  of  former  notices,  M. 
Tissandier,  in  La  Nature,  gives  an  account  of  some 
of  the  recent  experiments  of  the  eminent  French 
physicist,  M.  Gaston  Plante,  with  his  large  battery 
of  secondary  elements.  This  battery  consists  of 
800  pairs,  and  is  arranged  in  sets  of  40  pairs  each. 

Before  commencing  work,  the  pairs  are  joined 
up  for  "  quantity "  by  means  of  commutators,  and 
are  then  charged  or  polarised  from  a  few  Bunsen 
cells.  When  the  battery  has  not  been  long  unused, 
a  few  hours  suffice  for  the  charging.  By  turning 
the  commutators,  the  battery  can  then  be  arranged 
for  "tension"  and  discharged  at  pleasure,  either 
immediately,  or  after  some  lime. 

The  experiments  arc  usually  conducted  in  a 
darkened  room,  in  order  to  study  the  luminous 
phenomena  produced. 

Eleclro-sUicic  light.'— \i  a  platinum  wire,  passed 
through  a  small  ^ass  tube,  be  immersed  in  a  solu- 
tion of  potassium  nitrate,  and  connected  with  one 
of  the  poles  of  a  secondarj'  battery  of  60  couples, 
an  electrode  from  the  other  pole  being  previously 
immersed,  the  lower  end  of  the  tube  is  fused  within 
the  liquid  and  gives  out  a  dazzling  light  (iig.  i). 
The  end  of  the  platinum  wire  is  found  to  be  sealed 
into  a  small  globular  mass  of  fused  glass,  and  the 
light  is  vividly  maintained  until  the  cooling  of  the 
glass  insulates  the  wire  from  the  liquid.  When  a 
solution  of  sea-salt  is  used,  from  250  to  300  couples 
are  required  to  produce  a  similar  effect.  The 
manner  in  which  saline  solutions  behave,  in  presence 
of  the  silica  in  the  glass  raised  to  high  temperature 
by  the  passage  of  the  current,  is,  in  fact,  verj-  varied, 
in  consequence  of  the  greater  or  lesser  fusibility  of 
the  silicates  formed,  a  fact  already  recognised  by  M. 
Carri  in  combining  \'arious  salts  with  the  caroons 
cniployed  to  produce  the  ordinary  electric  light. 

This  vitreous  light  may  also  be  caused  by  bring- 
ing  either  of  the  electrodes  near  a  plate  of  glass  at 
a  httle  distance  below  the  surface  of  a  saline  solution 
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fip,  i).  In  this  caie  the  light  is  accomjwntcd  by  the 
j;iving  yfl"  of  nhilc  vapours,  the  ^hsi  beiiiK  at  the 
same  lime  strongly  attacked,  The  light  may  niso 
be  produced  ;it  the  edge  of  a  porcelain  dish,  and  is 
then  compamblc  with  that  of  [he  voltaic  arc  in  M. 
Jablochlcuirs  electric  caiidles. 

The  himJnouB  phcnonicna  observed  witli  glass. 
1»V  means  of  induction  currents,  bvMM.  dii  Moncel, 
(>atsiot,  Grove,  &c.,  may  likewise  bo  compared  willi 
that  treated  of  hero. 

One  might  be  led  to  attribute  the  briUtimcy  of 
this  light  10  the  lime  combined  with  the  silica  in 
glass,  but  an  examination  of  tiic  S|}rcirun)  it  gives 
Hlion-s  no  appreciably  lints,  wliilhi  -j.  fii\gmcnt  o( 


calcareous  spa.  subieclcd  to  the  same  conditions, 
not  only  gives  a  vivid  light,  but  alio  shows  the 
chanictcristic  lines  of  calcium. 

The  lines  of  silicon  being  fccbli?,  according  to  M, 
Kirchofl's  analvsis,  it  is  conceivable  that  ihe>'  should 
HOI  be  detected,  by  reason  of  ihc  imcnsitv  of  ibc 
»pectnim  formed  ;  Wt  llie  n'/ifff  origin  of  this  light 


is  proved  by  the  imponant  fact  that  it  it  reproduced 
witJi  pure  silica  in  the  form  of  transparcni  quartz 
ctysinU  (fig.  i).  It  is  only  necessary,  in  this  case, 
10  employ,  wuh  the  same  ulino  solution,  a  some- 
wlul  greater  foive,  say  100  secondaiy  couples.  Tlie 


silica  itself  being  decomposed  by  ihcsc  currents 
high  tCQsion,  the  luminous  effect  results,  according 
10  all  appearance,  from  the  incandescent  sLhcon, 
analagous  effects  to  which  have  been  shown  by 
MM.  .Sainte-Cbire  Devillc  and  WOhler  with 
diamond  and  graphtte.  To  distinguish  the  light 
observed  bj-  him  from  that  obtain«l  xvith  otrbon 
points,  M.  Plante  has  given  lo  it  the  name  of  etutrg- 
iilUk  light. 

E((hiHg  o»  Glasf. —  tn  a  series  of  analogous  ex- 
periments.  M.  I'laiitd  noticed  that  the  luminous 
veins  or  rings  formed  round  the  positive  electrode 
of  a  powenul  baiteiy  remained  sumctimes  graven 
on  the  surticc  of  the  glass  voltamcii-r  containing  a 
saline  solution,  and  this  obsei^'atiLru  led  htm  to 
apply  tho  electric  current  to  etching  on  glass  or 
cjysial.     The    surface  uf  ttie  plate  of  eUss    or 
crystal  is  covered  Mtth  a  con!:vi> trailed  solution  of  ^ 
potassium  nitrate  by  simply  pouring  the  liquid  over  ■ 
It  in  a  shallow  vcs>el.     A  iilalinum   wire   U   laid  ' 
round  the  object,  within  tho  linuid,  and  is  connected 
with  011c  jiijlc  of  secondary   oaltcry   of  50   or   60 


Flu. 


pairs;  another  platinum  wire  insuUtcd,  eaccpt  at 
Its  extremity,  is  taken  in  the  hand  and  the  requiicd 
design  traced  out  on  the  surface  of  the  glass  or 
crysul.  A  lumiaou:>  furrow  is  produced  wherever 
the  wire  touches,  and  whatever  the  ^yxA  with 
which  tho  writing  or  design  i«  irarcd  out.  the  track 
in  icfl  neatly  engraved  upon  the  surface.  If  the 
speed  is  slow,  the  track  is  ii<yp  ;  its  width  Is  do- 
pciKcnt  upon  the  diameter  of  the  pl.iLinum  clee- 
trf>dc  :  if  this  be  drawn  10  a  in>int,  llic  WTJtJiij.  may 
be  made  vcrj-  delicate.  The  wire  con\-eving  ihc 
cnrrcnt  becomes  thus  a  sperialty  3d.ipied  graver  for 
glass,  and,  in  spice  ©f  the  hardness  of  the  surface  to 
be  cut  into,  requires  no  special  cflort  on  the  part  of 
the  opcratoi",  for  it  is  only  nccessan'  to  pass  the 
mre  lighily  over  the  surface  to  obtain  an  inefTr-cc- 
ablc  cugr.iving.  The  corroding  force  is  fumi^bed 
bv  the  aaion,  at  once  tliennic  and  chemical.  <rf  Ae 
electric  current  In  presence  of  a  saline  solution.* 

"  Tfce  figtitcs  p[txluc«d  on  glass  by  static  etKinVJty  kuA 
t[i«  tmpreuiont  ohtalned  by  Mr,  Orovc  wuh  indticcd  ear* 
rents,  nrc  comtioratjlp  with  iheic  dfcctt  prodoced  on  (beta 
by  dynamic  rfectrisity.    But  as  ihe  quantity  «r  eteanetty 
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Although  these resulu have  been  obuined  with  the 
a3iIora"Bccoiula:y"bjttery,M.PUnie  states  lluit  for 
ixntJououii  w-crk  any  other  source  (if  dcciririty  of 
wiRtcicnl  (luaitlily  uiid  Ivn^ion  may  Ixr  employed, 
whether  n  Itunscn  boilPty  or  a  (ii-ammc  macliinc,  or 
even  a  iiugneto-clectric  machine  giving;  ultcniale 
ciuTeiim. 

This  nnvvl  aj))(licuion  nf  electricity  appears  fitted 
to  be  of  «rr\ice  in  the  fiiaAs  industn*,  and  to  offer 
tome  adi-aiitagus  a%-cr  the  imhe:iUhy  methods  at 
prcseiil  in  use. 


BECQUEREI,. 


Wk  ore  DOi*  able  to  gi^-c  a  likeness  of  Antotno 
CeuT  Becqucirl.  the  iTiustrious  French  physicist 
Aiui  electrician,  lately  deceased,  D«:qucrei  died  on 
January  iSth,  at  the  .idvanccd  age  of  ninety  years. 
A  full  account  of  his  life  and  worki  in  to  tx.'  found 


in  the  TeixcBApnic  Jourxai.  for  Fuh.  15th.  His 
Kieatific  bbouni  extended  over  a  wide  held,  but 
lbs  fame  chiefly  rests  on  his  electro-chemical  dis- 
corerici.  His  80n,  Edniond  Bocqucrel.  is  wortbiK- 
purtuing  hit  fathei's  faroiirite  lines  of  research.  ^Ve 
irc  jadebtod  for  the  portrait  to  La  Katnrf. 


THE  POSTAL  TELEGR,VPH  DEP.VRTMEKT- 


Tns  esliitiates  for  the  financial  year  cominencinc 
April  ist,  1878,  n-hich  have  lately  beco  published, 

tWBliheil  by  electrical  macliiBea  or  Indtiction  coili  is. 
iciiibdx.  vR^rtntiAll.  rikI  ulherr  tvalftonadmro-chcmicsl 
(fltet  such  i^  \\  here  produced  in  prcH-ncc  of  a  Mline  lolu- 
liiHi,  itKsc  (igam  Aod  fnprauioni  are  vcrv  indiMtnci.  To 
be  Mm  thry  leqtiire  a  deuoslt  of  dew  or  ihc  moisture  pro- 
duced by  I>n!Aihtiir,  for  wtilch  r«uon  Ihnr  turr  been  niun«d 
"  ifwcs  nri()ur«  (rM,  rem,  ittw)  hy  AIM.  Hete^  IVyr^, 
Wanamm.  Ac. 


show  that  tiic  EnginecringDepartroentof  thoPo«tal 
Telegraph  Service,  lias  unJi-igoac  a  reorganisation. 
Under  the  new  constitution  ine  ibllowing  will  bo 
the  principal  strenglb  of  the  force  : — 

I  Enj^ineer  in-Chief. 

]  Assistant  KnRineer  and  Elc<tricjail< 

I  Submarine  Supcrinlcadcnt. 

]  Assistant  do. 

4  Superintending  Clerks. 

OntrtUfr  tf  Sltra  Opu. 

1  Controller  of  Stores. 
1  Stipcrinlending  Clerks. 

Mttr->paUtaH  aitif  ProviHcia!  Fi/refi 
1  Divisional  Engineer  (Ireland). 
I  Su  peri  at  ending  Engineer  (London). 
4  Superintending  Engineers,  ist  Cld--'^. 
10  „  „  snd    „ 

s  Inspoctom,  Senior  (London). 
JO        ..  I8t  Class. 

4t        „  md     „ 

Koyai  Bngtnten 
1  Superintending  Enginecrsi 

I  „  '  ind  Cljts. 

4  Inspectors,  isi  CLisa. 

5  .,  2nd     „ 

I  Superintendent. 

1  AssisUiut  do. 

t  Inspector. 

1  Foreman  of  Mechanics. 

I  SuporintcndcDt. 
I  Assistant. 


THE  PHONOGRAPH  A.\D  VOWEL  SOUNDS. 

Jt  ha*  been  pointed  out  by  Professor  Flecming 
Jcnlcin.  nnd  Mr,  J.  A.  Ewing,  in  a  letter  to  Naturt, 
that  wbereas  rotating  the  barrel  of  the  ulking  phono- 
graph at  diflerent  speeds  gives  corresponding  differ- 
ences of  piicti  in  the  sounds,  il  does  not  alter  their 
quality.  This  result  appears  to  disagree  with 
Helmholtz's  theoij'  i''"*  i"e  characteristic  quality  of 
each  vowel  is  given  by  the  predominance  of  a  con- 
stituent note  of  definite  pitch  in  the  sounds  uttered. 
For  the  absolute  pitches  of  the  constituents  of  the 
vowel  sounds  in  the  experiments  in  question  were 
all  altered  in  the  same  proportion,  so  that  the 
absolute  pitches  of  the  predominant  notes  varied 
greatly ;  jet  the  vowel  quulity  was  unchanged. 
Another  fact  has  been  elicited  in  these  experiments, 
namely,  that  if  a  tcile  be  sung  into  the  phonograph 
with  one  vowel  sound,  such  ns  O.  the  wave-form  of 
the  marks  on  the  tinfoil  does  not  remain  unchanged 
at  all  pitches. 

Thc  laic  Severe  snowstorms  and  gale  have  caused 
serious  iniemipUotis  to  the  telegraphic  commtioica- 
tion  in  various  parts  of  the  country,  and  especially 
in  the  West  of  England  and  South 'W*,!**. 
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Tblephoxiana. — In  a  paper  recently  read  before  the 
ling's  College  Engineering  Society,  Mr.  C.  W.  Cun- 
ningham compared  the  vibrating  plate  with  the  tym- 
[KUiic  meinbranc  of  the  ear,  and  pointed  out  that  the 
predominance  of  the  fundamental  note  of  a  flat  plate 
will  drown  a  large  number  of  the  overtones  of  the  voice, 
and  thus  cause  the  observed  peculiarity  of  the  telc> 
phonic  voice.  The  tympanic  membrane,  on  the  con- 
trary, being  of  a  funnel  shape,  is  peculiarly  susceptible 
to  the  influence  of  sound,  and  has  no  fundamental  note 
of  its  own.  It,  therefore,  transmits  all  audible  sounds 
to  the  aural  nerves  without  giving  undue  preponder- 
ance to  any  particular  one. 

It  is  reported  from  Titusville,  Pennsylvania,  U.S., 
that  the  telephone  will  convey  audible  speech  if  it  be 
applied  to  any  part  of  the  body  of  the  speaker  instead 
of  to  his  lips.  The  sounds  are  fainter  by  this  mode  of 
operating,  but  quite  distinct.  A  person  may,  therefore, 
transmit  what  he  in  saying  by  merely  pressing  a  pocket 
telephone  against  his  body. 

tr  has  been  suggested  in  America  to  apply  the  tele- 
t>hone  to  railway  trains  as  a  means  of  communication 
between  driver  and  guard. 

TlrB  time  occupied  by  a  projectile  in  traversing  its 
tange  is  usually  estimated  by  observing  the  flash  and 
the  moment  of  its  fall  to  earth.  In  places  where  the 
flash  cannot  be  observed  the  detonation  may  be  as 
quickly  heard  by  telephone. 

It  is  said  that  the  Chinese  arc  particularly  well 
pleased  with  the  telephone,  and  that  messages  have 
been  sent  in  China  over  500  miles  of  wire. 

From  a  consideration  of  the  recently  observed  facts 
that  the  telephone  acts  when  the  diaphragm  of  the 
receiving  instrument  is  not  only  very  thick  and  massive, 
but  when  it  is  non-magnetic,  and  even  when  there  Is 
no  diaphragm  at  all,  M.  du  Moncel  argues  that  the 
articulate  vibrations  are  principally  produced  in  the 
magnetic  bar  itself,  as  the  sounds  were  produced  in 
the  needle  of  Page's  experiment.  If  this  be  true, 
the  vibrating  plate  of  the  receiving  telephone  only 
strengthens,  by  reaction  on  the  pole  of  the  magnet,  the 
magnetic  effects  determined  in  the  interior  of  the  latter 
by  the  undulatory  current  coming  from  the  sending 
telephone,  A  diaphragm  on  the  sending  telephone 
is  of  course  necessary  to  originate  these  currents  under 
the  influence  of  the  voice.  The  lightnessaud  flexibility 
of  the  receiving  diaphragm  are  advantageous,  because 
the  magnetic  variations  due  to  the  undulatory  current 
will  take  place  more  rapidly  in  a  plate  of  small  ma.w, 


and  the  vibrations  are  for  the  same  note  of  gmtar 
amplitude  in  a  more  flexible  plate.  In  the  ten^ 
telephone  greater  amplitude  of  vibration  is  attended  bf 
greater  intensity  of  the  induced  curreots  transmitted; 
and  in  the  receiving  telephone  the  variations  of  mig. 
netisation  determining  the  sounds  are  rendered  more 
sharp  and  definite ;  in  both  cases,  therefore,  there  is  u 
advantage  in  using  a  light  flexible  plate.  As  to  the 
cause  of  the  sounds  emitted  by  the  magnetic  core,  M.  du 
Moncel  thinks  that  they  appear  to  be  due  to  dilatatiou 
and  contractions  of  the  magnetic  molecules,  under  tbt 
influence  of  successive  magnetisations  and  demagneti- 
sations, 

Mr.  Wm.  F.  Chann'ikc,  in  a  letter  to  the  Joutnal 
of  the  TeUgra^  (America),  states  that  any  comrooo 
magneto -electric  machine,  arranged  for  giving  shods, 
makes  an  excellent  telephone  call — the  sounds  heard 
in  a  distant  telephone  having  something  of  the 
character  of  a  watchman's  rattle,  and  being  lond 
enough  to  be  heard  through  adjoining  rooms. 

A  couRsB  of  six  lectures  on  electric  telephony,  by 
Mr,  W.  J.  Wilson,  F.C.S,,  M.S.T.E.,  will  be  delivered 
at  the  Birkbeck  Literary  and  Sdentiflc  Institution,  on 
Saturday  evenings,  commencing  March  33.  The  sylla- 
bus includes  an  exposition  of  the  elementary  electrical 
apparatus  involved ;  the  mechanism  of  .the  ear ;  the 
nature  of  sound ;  phonographs,  including  Edison's ;  and 
the  different  kinds  of  telephones.  The  entire  proceeds 
of  these  lectures  will  be  given  to  the  fund  now  being 
raised  for  the  erection  of  a  new  building  for  the 
institution, 

W£  are  told  that  Mr,  Edison  has  constnictei]  a  clock 
which  calls  out  the  hours  by  pfaonograph,  and  adds 
appropriate  remarks.  The  days  of  the  cuckoo  clocks 
are  therefore  numbered,  if,  indeed,  they  have  not  been 
so  for  a  good  many  years,  for  we  may  now.have  clocks 
which  will  mimic  any  sounds  whatever.  The  appro- 
priate remarks  which  a  clock  might  make  are  obviously 
of  a  very  varied  kind.  The  ttme-wom  motto  "  Trmfut 
fugil "  would  receive  a  new  emphasis  by  being  spoken 
to  us,  but  we  fear  it  would  be  as  little  heeded  as  before, 
although  delivered  in  the  most  impressive  and  solemn 
manner.  Then  we  might  have  "  Go  to  the  ant  thou 
sluggard  "  ejaculated  at  a  sufflciently  early  hour  in  the 
morning,  and  "  Early  to  bed,"  &c,,  just  suggested  to  us 
at  bed-time,  as  well  as  many  other  wise  saws  and 
copy-book  morals.  There  would  be  some  danger, 
however,  of  a  pragmatical  clock  of  this  kind  becoming 
a  bore,  unless  its  observations  were  both  varied  and 
amusing;  but  this  they  could  eawly  be.  How  con- 
venient such  a  clock  will  be  for  society  to  administer 
its  delicate  hints  to  unwelcome  visitors  1 

Crvstallised  Music— Not  seldom  have  the  poet 
lightly  scattered  from  their  teeming  fancy,  ideas  which 
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literates  of  science  have  slowly  madv  good  in  fact 
In  Shelley's  muh  of  Atlas  occur  the  followi  ng  lines:— 

The  deep  recesses  of  her  odorous  dwelling 
Were  stored  with  magic  treasures,  sounds  of  air, 
Which  had  the  power  all  spirits  of  compelling, 
Folded  in  cells  of  crystal  silence  there. 
Such  as  we  hear  in  youth,  and  (hjnlc  the  feeling 
Will  never  die— yet  ere  wc  are  aware. 
The  feeling  and  the  sound  are  fled  and  gone, 
And  the  regret  tliey  1ea\'e  remains  alone. 

Of  course  this  poetic  dream  has  been  realised  by  the 
phonograph  of  Edison,  who,  happily,  need  not  fear 
uj  claim  of  priority  of  invention  on  the  part  of  the 
WUck  of  Atlas. 

Tm  American  "  Keats"  lock>stitcb  sewing  machine, 
■  new  invention,  is  said  to  be  able  to  sew  through  all 
kinds  of  sole  leather  and  belting,  and  also  to  stitcli 
leather  to  pine  boarding. 

Local  Electrical  Societies  are  spreading  in  tlie 
United  States.  After  tlie  American  Electrical  Society, 
which  is  representative  of  the  whole  country,  there  is 
the  Chicago  Electrical  Society,  now  a  large  and 
Bonriibing  body,  and  more  recently  in  the  cities  of 
Su  Fraodsco,  Cal.,  and  in  Cleveland  and  Toledo,  Ohio, 
•hen  have  been  started  three  other  local  societies. 
The  members  diversify  the  severer  scientific  business 
of  Ihe  Tneetings  by  songs,  music,  and  recitations, 
'^is  evidence  of  a  healthy  esfrit  de  corps  amongst 
American  electricians  is  quite  refreshing, 

A  Frbak  of  Telecbaphv. — On  March  2,  Reuter's 
Agency  leceired  the  following  telegram  from  Brisbane, 
Aostialia: — "Governor of  Queensland,  twins  first  son." 
Their  official  at  once  interpreted  this  into  conventional 
^■■Sluh,  and  it  appeared  in  the  leading  newspapers 
neit  morning  as  "  Lady  Kennedy  has  given  birth  to 
'vios,  the  eldest  being  a  son."  This  announcement 
*v»ell  calculated  to  surprise  the  friends  of  Sir  Arthur 
Kennedy  in  England,  who  had  reason  to  believe  that  he 
*u  unmarried,  and  on  their  suggesting  to  Reuter's 
*h*t  there  must  be  some  mistake,  a  repetition  of  the 
BMssage  was  asked  for.  It  was  received  a  few  days 
l»ler,  and  ran  thus  :— "  Governor  of  Queensland  turns 
firat  sod."  It  appears  that  Governor  Kennedy  had 
''W  opening  the  works  of  the  Maryborough -Gym  pic 
Railway. 

The  steamers  yohn  Pender  and  Ckiltern,  left  Malta, 
OD  Wednesday,  March  13,  with  submarine  cables  on 
^td,  having  been  chartered  by  the  Government  to 
W  them  at  various  points  in  the  Levant. 

Telegraphic  Comuunication  with  the  Cape. — 
A  meeting  of  South  African  merchants  was  held 
"ttntly  in  the  City,  and  resolutions  were  passed  in 
wVOnr  of  the  establishment  of  a  telegraph  line  to  Cape 
Cokmy,    Mr.  Donald  Currie  occupied  the  chair,    A 


committee  was  appointed  to  represent  the  views  of  the 
colonists  to  Sir  Michael  Hicks-Beach,  and  to  press 
upon  the  Government  the  urgent  necessity  for  the  early 
laying  of  a  line  of  cable  to  connect  England  and  South 
Africa,  leaving  it  to  the  Government  to  judge  whether 
the  cable  should  be  laid  on  the  east  or  west  side  of 
Africa, 

The  Post  Office  authorities  notify  that  the  cable 
between  England  and  France  and  the  Channel 
Islands  is  interrupted.  The  English  cable  also  being 
interrupted,  messages  can  now  only  be  despatched  by 
steamer. 

A  Deaf-mute  Tklbcrapher.  —  Considering  the 
fact  that  in  telegraphy,  as  now  practised,  all  messages 
are  read  from  sound,  and  that  on  the  quickness  and 
good  training  of  the  ear  depends,  to  a  great  extent,  an 
operator's  skill,  one  of  the  most  remarkable  cases  (in 
fact  the  only  one)  on  record  in  this  or  any  other  country 
was  that  of  the  late  Samuel  ].  Hoffman.  Having 
lost  his  hearing  entirely  a  short  time  after  learning 
telegraphy,  he  nevertheless  continued  the  practice  and 
successively  occupied  prominent  positions  as  long  as 
he  lived.  He  made  use  of  a  sounder  of  his  own  con- 
struction, and  received  by  placing  his  hand  over  iMn 
such  a  manner  that  he  could  feel  distinctly  every 
vibration  of  the  armature.  He  could  thus  continue  to 
receive  by  the  hour  without  "  breaking,"  and  ex- 
perienced no  difficulty  except  w^en  the  wire  worked 
hard,  or  the  circuit  changed  frequently ;  he  obviated 
this  by  placing  his  fingers  on  the  binding  screws  of  the 
relay,  distinguishing  the  characters  by  variations  of  the 
current.  He  died  in  Florida,  having  gained  the 
reputation  of  being  a  most  thorough  operator  and 
electrician. — Sdenlifie  American. 

An  attempt  is  being  made  by  a  party  in  the  Western 
Union  Telegraph  Company  of  America  to  obtain  a 
repeal  of  the  agreement  entered  into  in  August  last 
Iwtween  that  Company  and  its  great  rival  the  Atlantic 
and  Pacific  Company  to  "  pool "  their  joint  receipts, 
the  A.  and  P.  getting  12^  per  cent.,  and  the  W.  U.  the 
remainder.  It  appears  that  the  latter  company  finds 
the  expenditure  of  the  A.  and  P.  to  be  largely  in  excess 
of  its  receipts,  so  that  under  terms  of  its  agreement 
the  W.  U.  was  obliged  in  the  first  three  months  of  the 
amalgamation  to  pay  out  to  the  A.  and  P.  an  aggregate 
of  120,000  dollars.  Application  has  been  made  by 
Elias  C.  Benedict  (who  claims  to  own  a  hundred  shares 
of  W.  U.  stock,  and  is  known  as  a  warm  partisan  of 
that  company)  and  other  shareholders  for  a  perpetual 
injunction,  restraining  the  W.  U.  from  carrying  out 
the  provisions  of  their  recent  agreement  with  the 
A.  and  P.  This  was  granted  for  twenty  days  in  the 
meantime ;  the  defendants  being  ordered  to  show  cause 
why  the  restriction  should  not  be  made  permanent. 
The  suit  causes  a  great  deal  of  interest  in  the  United 
States. 
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Tue  Suuof  PennsylvAniA,  i;.S.,insUlsufK>olhe(or- 
feitun  a(  Ibe  charlen  ol  Ihe  W«9teni  Uaioa  Tdegrapli 
Cotnpujr  b;  reason  oi  iU  coDwIidalion  with  tbc  A. 
and  P. 

"Tub  New  York  LcgislAtore,"  says  tlie  O^raiar, 
"  a(t«r  putting  the  W.  L'.  Company  lo  gt^^fi  tJipeast  to 
prcvcnl  tlic  paning  of  an  act  rc(|uiriiig  the  ninning  of 
wirea  underground  through  cities,  now  comcR  forward 
witti  Ktiother  »ourc£  of  AiiooyMce  in  the  shape  of  a  bill 
nbttitiitlng  iron  telegraph  polec  in  cities  io  place  of 
the  present  wooden  ones." 

A  BILL  has  been  introduced  into  the  logislature  of 
Uie  slate  ol  Wisconsin,  U^.,  which  requires  that  any 
tetsgiaph  company  doing  business  in  that  state  shall 
report  to  the  State  Treasurer  on  or  before  the  tst  of 
April  of  each  year  th«  amount  of  its  gross  receipt*,  on 
wbich  ii  sIiilII  be  called  upon  to  pay  a  tax  of  four  per 
cent.  Tbc  bill  aUo  limits  the  mc^sa^  lariffi  and  other- 
wise interferes,  a  penalty  of  5.000  dollars  being  imposed 
in  case  of  non-compliaBce  with  the  taw.  It  is  eipected 
to  be  bitterly  opposed  by  the  telegraph  companies 
which  it  affects. 

A  Niw  American  telegraph  company  to  be  called  the 
"  Slates  Union  Telegraph  Company ''  has  been  organized 
in  Boilon.  The  capiul  ')•*  ten  million  dollars,  and  it.-i 
object  is  lo  construct  lines  between  all  Ihe  large  citien 
of  the  United  States. 

A  TSLCOBAM  ftoin  6«tn«,  dated  March  31.  states 
definitely  that  the  Argentine  Confederation  will  be  ad- 
mitted iaio  the  [ntcrnalional  Telegraph  Union  on 
April  I. 

Thc  Accuul'latidn  bv  Reactiox  pRiKCtPLB  or 
Dymamo-ELBCIRIC  Macmishs  has  been  thc  subject  of 
«  reeent  controvert  In  th«  columns  of  ore  of  our  con- 
temporaries.  From  this  discussion  it  appears  that  the 
principle  of  accumulating  electricity  in  uiagnelo-eleetric 
machioes  by  causing  the  electricity  excited  in  tbe  re< 
volving  armature  in  turn  10  intensify  Ihe  exciting 
electro-raagnetsbasbeen  almost  simultaneously  applied 
by  Dr.  Werner  Siemens,  Professor  Wtieatstone,  and  Mr. 
S.  A.  V'arley.  Mr.  Robert  Sabine  has  summed  up  the 
respective  claims  of  these  gentlemen  in  thc  following 
words :  "  The  date  when  an  undclined  idea  of  making 
any  machine  first  occurs  to  an  inventor  is  of  vety  little 
comparative  importance,  unless  the  idea  be  productive 
of  some  evidence  of  its  being,  without  whicli  ono  would 
naturally  be  inclined  to  suspect  that  memory  might 
after  (he  lapse  of  years  be  a  little  treacherous.  Who 
had  the  filsl  happy  inspiration  of  &  reaction  machine 
we  can  scarcely  expect  to  know  now.  Of  its  fruits  we 
have  better  evidence,  and  t  venture  to  think  that  the 
claims  of  the  three  inventors  In  (question  stand  thiu.~— 
Profesior  IMieatstone  was  the  lirsl  to  complete  and 
ti^  the  reaction  machine;   Mr.  S,  A.  Varley  was  Uie 


first  lo  put  the  machine  oRicially  ott  record  in  a  pro- 
visional speci&cation  dated  Dec.  04,  t866,  whicli  wdH 
therefore  not  published  till  July,  iS6j ;  Dr.  Werner 
Siemens  was  the  first  to  call  public  altcation  to  litm 
machine  in  a  paper  read  before  the  Berlin  Academy  oe 
the  i;th  of  January,  1S67."  In  connection  with  ihi: 
MitiJFCt  uur  attention  has  been  called  to  a  forgoUeil 
Engtiih  ;>atcnt.  No.  9198,  of  the  year  1854,  and  in  t 
name  of  S/ircn  Hjorth,  Copenhagen.  This  paten 
clearly  sets  forth  th«  mutual  accumulation  principle  o 
magneto -electric  machines  as  will  be  seen  from  t 
foUowingextract : — "Thc  nuunfealure  of  this  battery  coo 
sisis  in  applying  one,  two,  or  several  pcnnanent  magnet: 
of  cast  icon,  and  shaped  as  shewn,  in  connection  witbai 
equal  number  or  more  electro-magnets,  shaped  asl 
dicatcd  in  drawing,  in  such  a  manner  that  Ihe  currents' 
induced  in  (he  coils  of  the  revolving  armatures  arc 
allowed  to  pass  round  the  etodro-magnets ;  cooaie- 
qtiently,  the  more  thc  electro -magnets  are  cxctied  in 
Ihe  said  manner,  (he  more  will  Ihe  armatures  be  excited, 
and  n>ore  electricity  ol  course  induced  in  tbe  teapective 
(oiling*  ;  and  while  *  mutual  aiid  accelerating  forte  ICj 
thus  produced  in  this  manner  between  tbe  eledrO^J 
magnets  and  tbe  armatures,  an  additional  or  xcondax^ 
current  is  at  the  s^nie  time  induced  in  the  coiling  of' 
(he  electro* magnets  by  (he  motion  of  tbe  armatures, 
(he  said  current  flowing  in  the  same  direction  as  that 
of  the  primary  cutient  alter  having  pa»«ed  the  com- 
mutator," This  important  patent  lecnred  provisiooal 
protection  only,  because  notice  to  proceed  wtf 
given  in  (he  lime  prcKribed  by  the  Ad. 


aja^ 


iNviuasca  of  Electriciiy  on  EvAwiit.*tios. — M. 
Mascart  has  just  communicated  the  results  of  his  ex< 
pcrimcnts  on  this  subject  to  the  French  Academy  of 
Sciences.  Since  atmospheric  electricity  hasbeen  known 
lo  exist,  it  has  been  supposed  to  owe  its  origin  chiefly 
lu  (he  evaporation  of  water,  and  the  experiments  ol 
Pouillel  seemed  to  prove  this  supposition  lo  be  true. 
But  more  recent  researches  have  cast  doubts  upon  it. 
It  was  observed  that  in  nil  the  cases  of  violent  ebvUition 
in  which  electricity  was  developed  by  evaporation,  there 
was  always  to  be  found  small  gn\B>  at  solid  matter 
projected  upon  the  wallsof  tbe  vessel;  and  these  appear 
to  have  played  an  important  part  in  (he  production  of 
eleclricity,  for,  when  care  was  taken  entirely  to  exclude 
them,  no  electricity  was  produced.  Again,  (he  quantity 
o(  electricity  furnished  bygentle  evaporation,  was  very 
feeble  and  inappreciable.  M.  Mascarls  experiments 
hrid  an  opposite  aim.  Thaywore  intended  todeterraine 
it  electrification  modified  the  evaporation  of  water. 
Accordingly,  he  arranged  a  set  of  small  basins,  contain- 
ing water,  or  moist  earth,  under  ti»e  conductors  of  a 
Hulti  electrical  mndiine,  maintained  at  a  higfa  a»d 
constant  potenlial.  The  basins  themselves  wen  cob- 
iicctcd  to  earth,  as  also  were  llio  other  poles  of  the 
machine.  The  electrified  conductors  over  the  basin 
were  in  the  form  of  a  grating,  whidi  did  not  check 
evaporation,  and  were  sui^forted  about  3  centimetrea 
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wcr  tlie  evaporating  turface.  The  quantity  of  watei 
enponted  bf  each  baiin  was  determined  daily.  M. 
Haicart  fdund  that  electrification  of  the  conductors 
iceeleiated  the  rate  of  evaporation  whatever  the  sign 
of  tlie  electricity,  and  in  some  cases  it  doubled  the  rate. 
He  also  found,  however,  that  slight  variations  of  teni< 
peiiture  completely  masked  the  electric  influence,  and 
concordant  results  could  only  be  obtained  in  a  closed 
boi  regularly  dried  and  kept  in  a  cellar,  where  the 
tanperatnre  only  varied  form  4°  to  6"  during  nearly  a 
month.  M.  Mascart  did  not  clearly  determine  the  rates 
of  evaporation  under  positive  and  negative  charges ; 
bnt  he  continnes  his  experiments.  However  this  curious 
effect  of  electricity  be  brought  about,  it  seems  to  be 
^pieciable  only  under  very  high  charges.  In  connec- 
tion with  it,  we  may  refer  to  the  experiments  of  Mr. 
Cassamajor  on  the  motions  of  camphor  in  electrified 
witer,  sec  Telegraphic  Journal,  Dec.  15,  1877. 

The  Howe  Sewinc-hachinb  Electro-hotor.— 
Anyday  in  Queen  Victoria  Street,  City,  thi  J  tiny  electro- 
motor may  be  seen  busily  at  work  plying  the  stout 
Dteilleof  a  Howe  sewing-machine  at  the  rate  of  500 
ititdwa  a  minute.  It  is  perched  upon  the  comer  of  the 
Uhle  of  the  machine  and  is  actuated  by  3  large  double 
pbted  Grove  cells.  It  consists  of  a  cross  shaped  electro- 
magnetic armature,  revolving  on  an  axle,  which  carries 
tlw  driving  pulley.  This  armature  rotates  in  the  inter- 
polir  ipace  formed  by  five  bar  electro- magnets,  set 
nuliallj  with  respect  to  each  other  and  to  the  armature. 
The  outer  poles  of  these  magnets  are  united  by  an 
armature  of  soft  iron,  which  also  forms  the  outer  pro- 
tecting case  of  the  motor.  The  current  magnetises  both 
armature  and  electro -magnets,  and  it  is  made  and 
unmade  by  a  commutator  so  as  to  pull  forward  each  arm 
of  the  cross-shaped  armature  one  afteranotherwith  the 
l<ast  [)ossii>le  "  dead  point "  in  the  rotation.  The 
■ooior  is  in  the  form  of  a  short  cylinder,  some  6  inches 
in  diameter,  and  7  inches  long,  and  weighs  only  16  lbs. 
All  the  iron  employed  is  cast.  The  resistance  of  the 
circuit  is  about  f  ohms.  Three  Grove  or  Bunsen  cells 
drive  it  for  30  hours  without  changing  the  solutions  ; 
loH  as  there  are  objections  to  the  acid  fumes  of  these 
^tteries  in  a  house,  it  would  be  an  advantage  to  be 
able  to  replace  them  by  some  less  obnoxious  kind,  which 
»wild  be  equally  powerful  and  constant.  A  special 
™ture  of  the  motor  is  the  poles  of  the  electro -magnets 
aod  armatures,  which  are  serrated  like  the  teeth  of  a  saw 
>o  that  as  the  armature  passes  a  pole  its  teeth  coincide 
*<th  the  gaps  between  the  teeth  of  the  pole.  This  form 
ii  held  to  concentrate  the  magnetic  power. 

CuuENTS  IN  LiguiDS. — M.  Herwig  has  been  con- 
t"iBing  his  researches  on  the  passage  of  currents 
Ihroagh  liquids.  He  finds  that  they  do  not  strictly 
°^'  Ohm's  law,  there  being  at  first  contact  a  retarda- 
*•*»  of  the  conent,  which  when  it  does  set  in,  resembles 
tbt  ^i^iuge  from  a  condenser.  See  Ann,  der  Physih, 
No,  13. 


Capacity  or  Elictrolytbs.— The  following  results 
are  taken  from  a  paper  by  H.  Herwig,  in  Ann.  itr 
Phys.,  II.,  p.  556 ;  It  is  well  known  that  when  a  current 
of  sufficient  strength  to  decompose  it  is  passed  through 
a  liquid  electrolyte  the  current  gradually  diminishes' in 
strength  until  it  becomes  very  feeble;  and 'if  the  current 
be  then  interrupted  a  current  in  the  opposite  direction 
will  be  set  up.  The  eSect  is  analogous  to  that  pro- 
duced when  a  condenser  is  substituted  for  the  electrolyte. 
Assuming  that  the  electrolyte  under  such  condition 
behaves  like  a  condenser  of  capacity  r,  and  the  resist* 

J. 
w. 


ance  of  which  is  ~  the  intensity  of  the  first  changing 


current  will  be  a  funcf.on  t=ji  (,  .  i^  )of  the  time 
and  the  current  of  discharge  will  be  another  function 
^^-     *~"     .    In  these  two  expressions  the   factor  a 

is  the  same,  and  equal  to  — (  ~  ^ \   k  being  the 

resistance  of  the  circuit  external  to  the  liquid.  By 
measuring  with  a  galvanometer  the  values  of  1  and  t' 
at  different  instants,  we  can  then  obtain  the  quantity 
a,  and,  as  w  can  be  deduced  from  the  intensity  towards 
which  the  discharging  current  tends,  we  can  calculate  r. 
In  this  way,  c  is  found  for  the  same  experiment  to 
have  very  different  values  (in  the  ratio  of  1  to  10),  in- 
creasing with  the  time,  as  well  for  the  current  of  charge 
as  for  that  of  discharge.  The  resistance  w  has  other- 
wise nothing  in  common  with  the  resistance  that  the 
same  liquid  presents  when  traversed  by  a  current 
strong  enough  to  decompose  it;  (in  an  experiment 
where  the  tatter  resistance  was  6  ohms,  w  was  found  to 
be  »  1,031  ohms].  For  the  rest,  w  does  not  obey  Ohm's 
law,  and  increases  much  less  rapidly  than  the  resistance 
of  the  platinum  plates  serving  for  electrodes ;  it  even 
varies  when  the  direction  oE  charge  is  changed. 

Electrolysis  o?  Dilute  Sulphuric  Acid. — It 
was  observed  hy  Faraday  that  the  dilute  sulphuric  acid 
under  electrolysis  yielded  a  volume  of  oxygen  less  than 
one-half  that  of  the  hydrogen  simultaneously  disengaged, 
and  attributed  the  deficit  to  the  formation  of  hydro- 
genated  water.  M.  Berthelot  is  of  opinion  that  it  can- 
not be  oxygenated  water  which  is  formed  nor  even 
ozone.  It  is,  he  says,  only  formed  during  the  electro- 
lysis of  sulphuric  solutions,  and  is  therefore  likely  to  be 
persulphuric  acid. 

The  Action  of  the  Copper-zinc  Couple  ok 
Oxv-salts.  —  Dr,  Gladstone  and  Mr,  Tribe  have 
recently  been  investigating  this  subject  and  have  com- 
municated a  paper  upon  it  to  the  Chemical  Society. 
In  1873  it  was  proved  by  Prof,  Thorpe  that  the  copper- 
zinc  couple  converts  the  nitrogen  of  nitre  in  presence 
of  water  into  ammonia.  It  had  been  previously 
observed,  however,  by  Messrs.  Gladstone  and  Tribe 
that  nitrates  were  first  fonned,  and  they  have  studied 
the  reaction  completely.    The  chemiod  chance  t&  «. 
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very  variable  one.  At  the  beginning,  ammonia  and  it^ 
equivalent  of  potash  are  made  in  increasing  quantities 
until  the  time  when  the  maximum  amount  of  nitrite  is 
produced;  after  which  the  rate  of  production  of  the 
alkalies  rapidly  increases  and  the  supply  of  nitrites 
falls  off.  Solutions  oi  ammonia  containing  0026  and 
0*256  per  cent,  increase  the  action  of  the  couple,  but 
stronger  solutions  diminish  it.  Solutions  of  potash 
from  0'o8  to  60  per  cent,  increase  its  action.  The 
explanation  of  the  change  advanced  by  Messrs. 
Gladstone  and  Tribe  is  that  the  copper  and  zinc 
electrolise  the  nitre  with  the  formation  of  nitrate  of 
zinc,  the  nitre  being  reduced  at  the  negative  pole 
through  the  agency  of  the  potassium.  The  copper- 
zinc  couple  also  converts  the  potassium  chlorate  into 
potassium  chloride,  but  no  chlorites  or  hypochlorites 
are  then  formed.  The  net  results  arrived  at  by 
the  authors  are: — i.  The  action  of  the  copper-zinc 
couple  on  these  oxy-salts  is  of  an  electrolytic  nature. 
a.  The  negative  radical  combines  with  the  zinc  whilst 
the  positive  radical  or  its  equivalent  of  hydrogen  from 
decomposed  water  is  set  free  against  copper  crystals. 
3.  The  salt  is  reduced  and  hydrogenised  in  the  vicinity 
of  the  negative  metal  ;  and  it  is  probable  that  hydrogen 
is  set  free  against  the  copper,  but  is  condensed  by  the 
finely  divided  metal,  and  in  that  condition  reduces  and 
hydrogcnises.  Thecouple  acts  in  the  same  wayon  ammo> 
nium  nitrite. 


■^JltfUtS. 


844.  "  A  new  mode  of  conveying  sound  from  vibrat- 
ing and  sound  producing  or  receiving  bodies." — E.  C. 
WALKER,  March  2. 

861  •  "Apparatus  for  the  production  of  light  bv  elec- 
tricity."—T.  F.  Scott,  March  2. 

915.  ''An    improved  method  of  and  apparatus  for 

transmitting  power  by  electric  currents." — H.  C, 
Spalding,  March  6. 

929.  "  Electric  lamp  lighting  apparatus,"  —  P. 
Drombr,  March  7, 

953.  "  Electro-magnelic  machines." — J.  H.John'Son 
(communicated  by  Z.  T,  Gramme  and  E.  I„  d'lvernois), 
March  9. 

ABSTRACTS  OF  SPECIFICATIONS. 

1693.  "Expansion  and  contraction  coupling  for 
signal  and  telegraph  wires." — G.  Pickersgili..  Dated 
May  I,  1877.  2d.  The  wire  of  semaphores  being  liable 
to  change  in  length,  according  to  temperature,  this 
consists  in  means  for  allowing  them  to  do  ao,  always 
prnerving  the  proper  degree  of  tightness  in  the  wire. 
A  metal  tube  or  cylinder  contains  one  or  more  piston- 
rods,  fitted  with  rings  or  discs  of  india  rubber,  within 
the  tube.  The  piston-rods,  after  passing  through  the 
covers  on  the  ends  of  the  tube,  are  attached  to  the 
wire,    (Not  proceeded  with.J 

•  1703.  "  Producing  and  recording  electric  signals." 
— F.  H.  Varlby,     Dated  May  2,  1877.    6d.     This 


consists  in  improvements  in  the  battery  key  and  recei^r 
of  a  telegraphic  circuit.  The  battery  described  is  t2 
carbon  and  oxide  of  maganese  battery,  with  provisia 
for  keeping  mercury  round  the  zinc,  so  that  it  be  con 
stantly  amalgamated ;  dilute  sulphuric  acid  being  prr- 
ferred  as  the  exciting  liquid.  A  transmitter  for  railway 
signaling  is  also  described.  It  is  formed  of  a  vertical 
axis  to  which  is  joined  a  reversable  handle,  or  a  swing 
tablet  showing  on  one  side  "  line  blocked  "  and  on  the 
other  "  line  clear  " ;  this  tablet,  when  pressed,  signals  to 
the  receiving  station  the  announcement  corresponding 
to  the  direction  in  which  the  tablet  has  been  turned 
The  electro -magnetic  receiver  is  so  constructed  that  the 
needle  is  permanently  deflected  even  after  the  deflecting 
current  has  stopped,  until  it  be  freed  by  the  reversal  o( 
the  current.  It  is  made  of  a  double  frame  of  iron  to 
which  are  connected  electro -magnets.  An  induced 
magnetic  needle  turns  freely  between  them.  These 
frames  arc  employed  as  conductors  of  magnetism  to 
maintain  the  direction  of  magnetism  in  the  indicating 
needle,  whilst  the  current  passing  through  the  cmts 
shifts  the  plane  of  magnetic  attraction  from  one  portion 
of  the  frame  to  the  other,  causing  the  needle  to  oe  held 
over  in  the  direction  of  attraction,  or  liberated  and 
reversed  in  position  by  a  reverse  current  through  the 
coils. 

1829.  "  Electro-magnetic  apparatus  for  developing 
motive  power," — Richard  Werderhann.  Dated 
May  10,  1S77.  6d.  A  conical  armature  of  soft  iron  i: 
hinged  at  one  end  of  its  axis  on  a  universal  joint  so  thai 
it  is  free  to  oscillate  in  such  a  manner  that  the  axis 
describes  a  cone.  This  peculiar  oscillation  or  rockinj 
is  produced  in  order  to  allow  the  free  end  of  the  per. 
pcndicular  or  axis  of  the  cone  to  rotate  an  axle  bj 
means  of  a  short  crank.  It  is  effected  by  fiattening 
out  the  edge  or  base  of  the  cone  into  a  disc,  which  i; 
made  to  rotate  and  oscillate,  in  short  to  wobble,  by  a 
aeries  of  electro- magnets  on  each  side  of  it,  the  mag- 
nets being  made  and  unmade  at  the  proper  time.  A 
full  account  of  the  arrangement  is  given  in  (h( 
Telegraphic  Joi'RXAL  for  January  isth, 

1871.  '"Recording  electric  telegraph  signals," — C 
H.Siemens.  Dated  May  14,  1877.  6d.  This  con. 
sists  in  a  recorder  formed  of  an  aluminium  coil  moving 
in  a  magnetic  field  and  deflectii^g  to  and  fro  according 
to  the  kind  of  current  passed  through  the  coil.  A  lint 
marking  point  connected  to  the  coil  traces  the  motion; 
of  the  latter  on  a  moving  surface  of  smoked  p^ptr 
A  fuil  account  of  the  arrangement  is  given  in  th< 
Telegraphic  Journal  for  March  i,  1878. 

2064,  "Skating  or  bicycling."  —  H.  Horstmax 
Dated  May  26,  1877.  6d.  This  consists  in  a  plan  foi 
enabling  a  person  to  skate  or  ride  a  bicycle  on  certain 
lines  of  rait  of  special  construction,  and  of  applying 
electro -magnetic  motive  power  to  drive  the  skates  01 
bicycle.  Magnetism  may  not  only  be  used  to  prope' 
the  skates  but  to  cause  them  to  adhere  to  the  raits. 


€i)r«spffnl)tn«. 


To  the  Editor  of  Th£  Tbleoraphic  Journal. 
Dear  Sir, — It  may  perhaps  interest  some  of  th< 
readers  of  your  valuable  journal  to  know  that  they  car 
double  the  volume  of  sound  coming  from  the  tclcphoni 
by  a  very  simple  addition  to  it.  My  experiment  wai 
as  follows : — To  the  back  of  the  head  of  a  telephone 
immediately  behind  the  disc,  I  attached  a  foot  of  half- 
inch  flexible  tubing,  and  to  the  end  of  the  tubing 


■AFMt   I,   1878.] 


THE  TELEGRAPHIC  JOURXAL. 


t^OMlefram  the  tet^hone  vn*  attached  a  tamed  wood 
nw)«  )*rgc  tnougli  to  covn-  Itic  car.  On  ajiplying  the 
tvlepbooe  10  0«t«  var  and  Ih?  coti«  to  Ihr  othei  llit 
ilbntion  of  the  pints  was  g^ven  ofT  to  both  Mn  from 
IV  Mm*-  telephone,  the  wund  bring  doubled  thereby. 
Accept  mr  apologies  fat  intruding  on  your  valuable 
ift«,  niw  believe  me, 

VouR  obediently, 

FREDERICK  JOHN  SMITH. 
Kmj  Street  Hoase.  T»unlon. 
Miireh,  23, 1878. 


I 


^roc(cbiii0s  of  Soctrtits. 

SOCIETY  OF  TELEGRAPH  eNC:iNEERS. 


At  li*  oidinKry  general  meeting  held  on  the  27lh 
Pebnary,  a  large  aiulienw  a^wmbled  in  ron«p«|uci>ce 
olihevariedanaattraclive  programme  which  had  been 
■Mord,  the  chid  (e.ilure  of  interest  being  Mr.  W.  II, 
h«cee'*  Explanation  of  the  Phonograph. 

(1 )  The  business  of  the  evenioK  commenced  with  n 
communication  from  Dr.  Muirhead,  supplemented  by 
etplanalory  remarks  from  Mr,  Lstlmer  Clark,  on  the 
dilotMs of  Eilrer  c«ll  of  Mr.  Warren  d«  la  Rue.  This 
cd  WIS  Rnil  devrribcd  by  Mr.  dc  In  Rue  before  the 
Ssddy  of  Tclrj^ph  Rnginecrs  on  the  x^lh  April, 
iljSi  Mid  aeain  in  n  joint  communication  by  MM. 
4e  U  Rue,  Muller  and  Spottiswoode,  to  the  Royal 
Society  (Proc-  R.  S.  No.  160,  1875);  un  iHu?itralion 
t'  rilus  recently  appeared  in  this  j0um.1I.  It  consists 
'i  I  tabular  glass  vessel  4  or  5  inches  liigh,  and  about 
I  ioeh  in  diameter,  dMed  by  a  stopper  of  cork  or 
pvaSin  wax.  Throngh  the  tilopper  pas<i  two  silver 
*>rti,onQ  of  which  has  a  cylinder  of  silver  chloride  cast 
<^ii,  the  other  being  attached  to  a  wnall  cylinder  of 
pufr  rinc,  The  rbloridc  cylindfr  ii  loosely  caxcd  in 
■ith  11  lube  of  narchmcnt  pnper,  and  the  vcaid  is  nearly 
filled  with  a  solu'ion  made  by  diswilviitg  from  30  to  35 
{TUrtmes  of  xodium  diloridi?,  linc  chloriile  ur  (prsfei- 
'hij)  ammoniuru  chloride,  In  one  litre  of  pure  water 
(bj  1 750  grains  to  the  gallon).  The  electro-motive  force 
M  ibbut  ro6  volt,  and  its  rc^iitance  3  or  3  ohms, 
•Wwding  to  the  dist3nc«  bolwren  tho  line  and  chloride. 
ATreliminaiv  inveslitptlion  of  the  qualities  of  Ibis  cell 
taibteti  made  at  Mr.  Cl.trk'i  request  by  Hi.  Miiirhead. 
and  ibt  following  figures  show  (he  result  of  coinpari«on 
^  60  cells.  One  cell  was  chosen  as  the  slandnrd, 
uditu  lonnd  logive  a  shunted  deflection  representing 
•  f«N  deflection  of  346,730  divisions  th  rr>ti;:h  a  Thomson 
plrMomsler  of  5.220  ohms  resistance.  Each  of  the 
"Itr  celU  wa*  then  joined  up,  in  opposition  to  the 
*tiDdLnl  and  the  fallowing  deHeclionN  were  obt^iincd  : — 
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All  those  not  otherwise  marked  nre  tminus.  TIm 
maximum  dilference  thus  observed  was  1 -80th  of  tha 
standard  ivll. 

It  is  claimed  for  this  crll,lbnt  the  elect ro.motire  forcs 
remain*  very  conMant  for  long  periods,  and  that  it  is 
not  alTccCcd  by  shaking.  1~hese  (lualilies  together  with 
the  small  size  of  the  cells,  render  them  eminently 
snitikble  for  testing  puiposes,  espedally  on  board  ship. 

The  first  cost  is  about  one  shilling  per  cell,  exclusive 
of  the  silver  chloride  which  costs  about  two  shillings 
per  cell.  The  actioo  of  the  cell  is  to  reduc*  para 
silver,  and  this  can  be  roconvertod  into  chloride  at  a 
small  co-«t. 

[3 )  Thp  icecond  subject  dealt  with  was  Dr.  Byrne's 
Pneumatic  Battery,  exhibited  by  Mr.  H.  Edmund  and 
dmcribed  by  Mr.  Preece,  This  battery  is  a  peculiar 
modification  of  the  LiHiromAle  of  potash  battery,  TH« 
positive  plate  is  of  zinc  as  usual  ;  the  negative  plate  it 
n  compound  one  of  lead,  copper,  and  platinum.  The 
solution  it  made  in  the  proportion  of  12  ox.  potassium 
bichromatv  to  1  pint  of  sulphuric  acid  and  5  pints  of 
wftlcr.  \\n>en  the  battery  is  in  action,  nir  is  forced  into 
and  through  the  lolution  by  means  of  a  bellows,  com* 
municating  with  a  perloTaled  lube  inside  Oie  cell*,  a 
most  remarkable  rise  in  the  current  strength  being  the 
result. 

With  Ihe  ten  cells  exhibited  by  Mr.  Edmund*,  a 
30  in.  length  of  No,  14  platinum  wire  was  raised  to  in- 
c-indescence,  and  the  stout  copper  electrodes  were  also 
sensibly  bciletl.  Th<^  intrrnal  reitixtance  of  this  cell  is 
so  small  that  Mr.  Preece  had  b«m  unable  to  measure  it 
with  the  apparatus  at  his  command. 

The  great  increase  in  the  strength  of  the  current 
which  follows  the  pumping  docs  not  readily  admit  ot 
explAnallon,  and  «eems  to  call  for  further  experiment. 
Mr.  t^dd,  the  maker  of  the  cclU  exhibited,  stated  that 
he  had  pumped  ins'icceiisivelfair,  oxyjfcn.and  hydrogen, 
bii!  without  observing  any  difference  in  the  result.  He 
therefore  conrhidcd  th.1t  the  effect  was  principally  a 
mechanical  one;  but  he  also  attributed  some  of  the 
success  of  this  battery  to  low  resistance  of  the  nogalivit 
phte.  Mr.  f^dmunds  staled  that  Dr.  Byrne  also  COn> 
sidercd  the  cfllcacj-  ot  the  cell  due  in  pent  meawre  to 
the  compound  plate,  as  hc_  had  obtained  remarkable 
rrsnlt*  even  without  the  pum'ping,  employing  a  solution 
of  sulphuric  acid  only.  Ur.  ilyrne  furtner  considered 
the  effect  o(  the  pumping  to  be  n  depolansalion  ol  the 
plate*.  Mr.  I'recce's  experiments  appeared  to  give  a 
verdict  at  variance  with  some  of  these  opinions.  He 
had  found  the  cleclru-motivc  force  to  be  tlie  stame  when 
ific  battery  was  quiesconl,  as  when  the  pumping  was 
going  on,  vix.,  about  17  volt.  It  vfas  suggested  bv 
Professor  Adams  that  the  drcuUtiun  of  the  liquid, 
caused  by  the  influx  of  air,  continually  brought  fre«h 
acid  into  contact  with  the  «inc  plate  and  thus  gave  rise 
to  theeohancw]  current.  .Mr.  Preece,  however,  pointed  out 
that  if  this  were  the  case,  the  effect  ounhl  to  be  iustan- 
t^neous  or  nearly  so,  whereas  it  was  observetl  that  the 
increase  of  current  strength  was  gradiial,  as  was  also 
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t>ie  diminution  on  stoppinj;  the  pumping,  [t  was  aiao 
noticed  that  a  ^rfat  amount  of  heat  was  genented 
within  llic  cell  itMrIf,  snd  this  has  bten  varioustjr  attri- 
huted  ta  th«  diminution  of  inicmal  tcsistanctr,  and  to 
Ihe  increased  chemical  action  Koi"£  on  in  the  cell, 

t|.)  Mr.  W.  H.  R,..low,  F.K.S..  M  I.C.I-:.,  Dc«t 
exhibited  hi*  '"  logograph,"  an  injlruinenl  designed  by 
him  about  foui  yean  iigo  with  a  rievr  lo  making  it  an 
automnlic  short-hand  wiita^r,  a  result  not  yd  attained. 
A  trumpet -shaped  nioiithpiece  ix  closed  .it  tUc  smaller 
end  by  a  ihin  india-rubbei  dliphtagm  about  2k  in.  in 
diameier,  which  carries  n.  fine  camel. hiir  pencil 
moistened  nilli  an  aniline  ink.  A  strip  of  Morse  paper 
is  drawn  pait  th«  pencil  by  clockwork.  On  speaking 
itito  tha  mouthpiece  the  diaphragm  is  set  in  vibration 
and  agitates  the  pencil  which  thus  describes  fine  curves 
on  the  paper  slip  clovly  resemhlins;  those  produced  by 
l*homson  s  "  Siphon  Recorder."  These  curves  are  the 
graphic  representalion  ol  the  tontids  uttered,  and  are 
produced  directly  by  the  mechanical  impttlw-  of  the 
puffs  of  air  sent  out  in  uttering  them.  Repetitions  of 
the  same  word  or  sound  gave  almost  exactly  similar 
curves,  the  consonants  usually  giving  evidence  of  a 
nrncb  more  violent  agitation  ihan  (ho  vowels.  Slight 
distutbancen  however  were  noticeable  which  would 
materially  increase  the  difficulty  of  rending,  but  it  is 
not  improbiiblc  that  further  improvements  in  the 
machine  may  enable  a  practis(;d  ey«  to  decipher  the 
words  icprcsented  by  these  curves  with  as  nwch  case  as 
telegraphic  xignalt  can  be  read. 

(4.)  The  la>t  .ind  most  eagerly  tookod  for  item  of  the 
eveaing  was  the  description  by  Mr.  Prcece  of  the  phono> 
gnoh,  recently  invented  bj-  Mr.  Thomas  Alva  Edison, 
ol  New  York,  This  ;nslrument,  which  has  been  lately 
described  in  these  pages,  consists  essentially  of  a 
rotating  cylinder  or  urum,  and  a  vibrating  diaphragm 
canying  a  point  which  produces  indeiilaiions  on  a 
Siheet  of  tinfoil  carried  by  the  drum.  The  drum,  which 
is  of  brats,  has  a  groove  cat  on  its  surfACO  spirally  from 
end  lo  end,  and  is  fixed  On  a  acrewed  axle  of  the  same 
pilch,  turning  in  a  screwed  bearing,  so  that  a  motion  of 
rotation  is  accompanied  by  a  lateral  traverse.  A 
mouthpiere  clo'cd  by  a  mttal  diaphragm  is  fixed  on  a 
Ktand,  whrch  can  be  moved  by  an  adjuring  screw  in  a 
direction  at  right  angles  to  the  drum,  Tha  centre  of 
the  diaphragm  carries  a  small  sleel  pointer;  and  over 
the  aurtace  of  the  cylinder  t!t  laid  a  sheet  of  tinfoil. 
On  speaking  or  singing  into  the  mouthpiece,  tha 
cylinder  being  at  the  same  time  rot-ited,  the  diaphragm 
is  thrown  into  vibralion,  and  Ihi-^e  vilirnliunv  cause  the 
Meel  poiiiier  lo  impress  greater  or  less  indentions  upon 
the  tinfoil  in  a  line  coincident  with  the  spiral  groove. 
Three  inMruments  were  exhibited,  vi/..  one  scut  over 
by  Mr.  Edison,  a  secund  made  for  expRrimrntal  pur> 
pose*  by  Mr.  I^dgeon,  a  lAindon  gentleman,  and  a 
third  constructed  by  Mr.  A.  Stroh,  the  wcll-hnown 
mechanician  of  Ijonilon.  In  e.xch  of  the  two  former, 
the  axle  W45  pruvided  with  a  Ay-wheel,  to  give  a  more 
uniform  motion  than  could  be  obtained  with  the  uri. 
aided  hand;  in  the  third,  however,  a  miioh  morr  uiii. 
form  motion  was  attained  by  driving  the  cylinder  by 
clockwork,  to  which  an  ingenious  governor  was  a(»plied 
to  regulate  the  speed. 

To  reproduce  the  sounds  it  is  only  necessary  to 
remove  the  mouthpiece  a  short  diiunce,  shtlt  back  the 
cylinder,  and  ag.iin  bring  up  the  diaphragm  so  that  the 
pin  piesNFS  lightly  on  thv  foil,  Thecylindcr  being  now 
turned,  (he  pointer  retraces  its  steps,  and  imparts  lo  the 
diaphragm  vibrations  which  are  the  counterpart  of  the 
original  ones.  In  the  oiigiiul  instrument,  made  by  Mr. 
Edison,  as  alio  in  that  made  by  Mr.  Pidgeon,  a  separate 
diaphrngm  of  paper  is  used  (or  reprodudng  th«  sounds, 
the  diaphragm  being  attached  by  a  silk  thread  to  a 
licht   spring,  armed  with  a  point,  and  pressing  on  the 


Mr.  IVeecc's  discoune  was  illustrated  by 
experiments,  which  produced  mtKh  mcrriroeo't 
profound  seitsatioo;  and  a  cordial  vote  of  thanks 
passed  to  Mr.  Edison,  to  bisrepresentalire,  Mr,  Pusk 
to  Mr.  Rdgeon,  and  to  Mr.  Stroh. 

At  the  ordinary  general  meetings  held  OB  the  1] 
and  a7th  l!m..  a  paper  b^  Mr.  j.  Gavej  on  "  InsuUt 
for  Ai'fial  T«-1egrnph  Lines  "was  read  and  discuss 
At  the  subject  embraced  the  whole  history  of  tosulat 
concerning  which  some  new  facis  were  elicited,  we 
compelled  to  poitpoiie«ur  rcmarlcs  to  our  nest  iua 
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Ar  iho  meeting  on  Tuesday,  the  izth  of  M 
Batemav.  IVcstdcnt,  in  the  chair,  the   Paper 
"  On  Railway  Appliances  at  the  Philadelphia  ExI 
of  iS;i5,"by  Mr.  Douglas  Gallon,  C.B.,  F,R.S-i 
Inst.  C.E.  I 

The  first  American  railroad  was  constructed  inT 
and  about  33,000  miles  were  in  operation  in   1851$, 
74.61a  miles  in  1875.     In  America  the  railway  is 
pione«r  road,  and  frequently  the   sole  means  of 
munication.     The  object  has  accordingly  been  to 
the  lines  as  cheaply  as  possible  in  the  first  intta. 
and  considerable  expense  has  been  subse<|uently  incu. 
in  perfecting  Ibe  lines. 

The>ubject  was  treated  under  the  following  h 
1.   Permanent  Way:  11.  Cars  and  Car   Fittings; 
Locomotive  Engines ;  IV.  Railroads  of  3-fcct  Gai 

The  main  features  of  the  standard  track 
Pen  n  sylvan  ian  Railroad  Company  consisted 
shape  of  Ihe  head  oE  the  rail  ;  the  form  of  i^1 
the  joinis;  the  large  number  of  sleepers,  and  t 
arrangement  of  the  ballast.  The  splices  were  two  U 
in  length.  The  outside  splice  had  a  tongue  whi 
passed  over  tlie  flange  ot  the  rail  and  was  spiked  to  Cl 
sleepers.  The  joint  was  suspended  midway  betiMi 
two  sleepers. 

The  weights  per  wheel  in  the  heaviest  engin 
about  4)  tons.     In  connection  with  the  petmanent  wai 
attention  was  directed   to  the   Wharton   switch,   to 

firinciple  of  which  was  lo  carry  the  train  nIT  the  mid 
ine  on  to  a  siding,  without  any  break  in  the  continuil 
of  the  main  line  rails. 

The  great  distances  on  American  lines  bad  led  to  Ih 
conversion  of  the  passenger  cars  into  travelling  hold 
The  main  advantage  of  the  American  form  of  c 
which  coosisled  of  a  long  body  supported  at  each  e 
on  a  bogie  truck,  was  the  power  ot  movement  affofdi 
to  the  passengers,  and  of  access  lo  conveniences.  Th 
disadvantages  were,  the  mode  of  opening  the  wiodowt 
which  slid  up  instead  of  being  let  down  into  the  panel] 
and  the  difGculty  of  ventilation,  but  the  I.\tter  had  bee 
overcome  by  a  central  raised  loof  with  clerestoi 
windows. 

The  use  of  chilled  casi.iron  wheels  was  all  fatit  un] 
versal  on  American  railroads,  liach  wheel  formed 
xmglc  casting  with  the  tire,  and  was  cast  in  a  chill,  con 
listing  of  a  rim  of  iron  turned  perFectly  true,  so  Un 
labour  iiv  turning  was  avoided.  The  necessary  hard 
ncss  in  the  chilf  was  obtained  by  a  mixture  of  cha 
coal  icon,  chiefly  Salisbury  iron,  with  broken  up  wheel 
and  castiiigi.  The  comparatively  high  price  of  ch. 
coal  iron  had  led  to  the  substitution  for  il,  in  part, 
anthracite  iron,  with  wrought  iron  or  Hesicmer  steel. 

The  duration  of  car-wheels  in  the  United  States  vm 
stated  to  be  from  50,000  to  60,000  mites.  They  couli 
then  bo  turned  up  and  run  a  further  mileage.  Cooi 
chilled  cast-iron  wheels  were  economical ;  and  provid 
they  were  periodically  exajntBod,  they  did  not  appc« 
to  break  so  as  to  cause  accidents. 

The  brakes  on  American  railroads  wm,  as  a  ni! 


Kf-iiLi,  tS7S.] 


THE  TELEGRAPHIC  JOURNAL. 


149 


o^iUt  of  being  applinl  to  a  larger  number  of  whevli 
h  a  Ira  in  than  in  ih;^  counlry.  Thi:(  lind  probably 
«filfa  from  the  greater  nrcmsity  [or  the  r;ipi(I  stopping 
<^  mini,  owing  to  tH«  jtbKnce  of  lecure  fencing  and 
0*  pm-alenc«  of  stnele  Iiiu4.  It  wetned  to  ^  rr- 
vniicd  in  the  United  Slalri,  i«t,  fha.t  the  c-neine- 
drntr  ihould  have  complete  control  over  the  ap^ica- 
bn  of  brake-power  to  afl  the  wheels  of  the  train  :  and 
aik,  that  in  the  caw  of  ibe  accidental  fractuto  of  the 
oof  lings,  the  detached  can  should  be  at  ooce  brought 
•0  rMt  by  the  action  of  tbe  brakes  nttachcd  to  them. 
Tbc  Wcstinghounc  Bulomatic  sir  hrakr  was  in  extensive 
aw  on  American  raiiroadt,  especially  for  passcng<rr 
tain*.  In  it  thcnirin  the  pipci  vr.11  pumped  in  con- 
liaoaJl)'  under  prepare,  and  the  braka  were  applied  by 
dimtniition  of  pmsure.  Smith's  vacuum  brake  (the 
property  of  the  We&iingbousc  Brake  Company)  was 
•ctutonally  cttiployed,  where  rapidity  of  action  wui 
«at  of  paramount  imporiann*.  It  was  lesf  expensive, 
aid  it>  action  was  dependent  on  a  vacuum  in  the  pipe. 

TIk  Ariking  (act  galhcrrd  from  Ihr  cxhibilion  of 
nilnrad  cars  at  Philadelphia  wa>  that,  while  the  comfort 
bI  nilway  travelling  ha4  been  practically  stationary  in 
Bsraoe  for  the  last  twentj/^Bfe  years,  it  h»d  be«n 
npadly  devck>pcd  in  the  United  StatM  within  the  la»l 
Inryears  to  a  standard  above  that  of  Europe.  The 
canfofls  were  as  much  needed  in  Europe,  The  distances 
were  a»  great;  the  cold  irasai  intenw;  the  popiiUltons 
In  be  accommodated  were  an  numcrouii,  .-ind  morr 
vohtnr.  No  doubt  the  control  cxercified  by  Conti- 
Maiiaf  Governments  bad  had  «ome  effect  in  stcipping 
in^toveoienls  ;  but  ili«  Auihor  believed  tbe  staj^natiun 
m  largely  due  to  the  use  of  small  carriages  divided 
falo  compartments.  These  had  nclually  presented  the 
drnlopnicnt  of  comfort,  whilfthp  Liiger  American  c.ir 
had  both  suggested  and  afforded  scope  for  impravc- 
nnt.  Until  European  K.iilwayCompanin  followed  the 
bid  of  America,  and  adopted  long  carrinEe*  on  tmgic 
tradit,  comfort  in  travelling  would  remain  in  it«  present 
ttnMtlibctorT  condition. 

bxwDOtive  engines  in  the  United  "Stales  were  of  a 
■obllir  di9er«nl  type  to  those  in  Europe.  The  front  part 
rftSe  engine  was  sapporte>d  on  a  bogie  track,  by  which 
I  short  wheel  ba»r  was  possible.  lliis  truck  wds 
fner3il1y«,o  arranged  ch^t  the  pivot  was  under  the  centre 
■f  the  imoke-box.and  the  front  wheels  were  considerably 
badnnceof  the  body  of  the  engine.  When  a  bogie  truck 
■as  not  used,  the  front  of  the  engine  was  carried  (except 
ia  ikc  case  of  a  few  special  engines  for  inclines  or  for 
'"''diing),  by  a  Bisael  Ivo-whoeled  "pony"  truck, 
otiicb  had  a  si*ing  bolster  and  a  radius  bar  pivoting 
IrDm  a  point  about  4  feet  behind  the  centre  of  the  Iniick, 
■bpweigbt  beinc  equalised  between  the  pony  truck  and 
Iktleaiting  pnir  of  driving  wheels. 

ttltliin  the  last  few  jrears companies  had  been  formed 
to  constnict  in  AmcncA  K,ooo  miles  of  narrow-gauge 
Dwi.  of  which  3,700  miles  were  in  operation  at  the 
kpnaingof  1S7;. 

The  Denver  and  Rio  Grande  Railroad  was  proposed 
•flbe  1,700  miles  long,  and  between  300  and  300  mi!c« 
W  been  completed.  The  promt>ler»  of  this  system 
^Mended  that  a  mile  of  sincle  line  having  a  gauge  of 
Jtatl  oould  b«  m&de  for  £1^04,  with  rails  wdgaing 
3th.  to  the  ynrd,  or  for  £2,1^.  with  rails  of  ^olDs.  to 
'k*Jani,  while  the  rolling  sloclc  might  ca»t  ^758  pet 
'afl^  calculated  (or  a  length  of  100  miles  of  load. 

It  was  worthy  of  consideration  whelhi^r,  in  thi; 
M*Mes,  Barrow -gauge  railways  uf  cheiiper  construction. 
^  with  cheaper  rouing-slock  than  the  ordinary  gauge 
*'tltt  But  be  advanUgcousIy  adopted,  and  amply  suffice 
Iftf  ii^  wants  of  such  communities. 

In  thediscti«<^inn  which  followed,  nnd  which  w.i«  con- 
tWitd  iittH!  meeting  on  the  i9lh  of  Mnrch,  the  diftcr- 


«ucw  titwOBB railway  practice  In  the  United  Stales  and 
thiscoontry,  with  rctrrence  chieRy  to  whe^rU  and  forms 
of  carriaeei,  were  dwell  upon.  The  use  of  chilled  sted 
tires  in  America  was  contnuiled  with  that  of  wrought 
iron  tires  here. 

The  advantages  of  the  American  cars  were  upheld  by 
some  speakers  as  affording  greater  comfort,  whilst  Mr. 
Asfabury,  Mr.  Bramwcll,  aoa  the  president,  considered 
that  (he  En};lish  system  o!  numerous  compattmeots 
enabled  passeagcrv  lo  travd  with  less  disturbance,  and 
pointed  to  the  fact  that  persons  always  sought  for  a 
compartment  with  fewest  pasmngers.  M>.  Bramwcll 
even  regarded  the  old  stagecoach  principle  of  only  four 
inslds  passengers  as  tbe  heU,  as  the  fewer  one's  fellow 
passcDgers  the  less  chance  of  an  objectionable  person  or 
a  bore,  and  the  fewer  persons  a  casual  bore  could  anBOy. 
Mr.  Ashbury  pointed  out  that  tlie  number  of  doors  was 
an  advantage  possessed  by  the  English  system,  and 
mentioned  the  Metropolitan  Railway  at  an  instance  of  a 
line  on  which  the  American  can  could  not  be  used,  with 
their  small  accommodation  for  ingress  and  egress.  Kr, 
Finlay  thought  that  railwav  companies  in  KngUnd  had 
fully  consulted  the  convenience  of  passengers,  and  that 
for  long  night  journeys,  as  much  comfort  wa«  attainable 
as  on  the  American  cars ;  and  he  observed  that  the  day 
saloon  cars  on  the  Midland  Railway  were  not  popular. 

tt  was  remarked  that  the  advantages  possessed  l^ 
American  locomotives  were  suRlcicntly  dL-monslratea 
by  thn  fact  that,  in  spile  of  lh«  distance,  the  looomotives 
supplied  to  St.  Petersburg  are  now  procured  from 
Americ.*!. 

Caplnin  Gallon,  in  rvply,  said  that  h«  had  been  led 
to  offer  this  puper  by  a  remark  of  Sir  John  Hawk-ihaw, 
Ihat  much  might  be  leamt  by  Kngli*h  engineers  from 
Amfrrican  practice,  lie  coniidcred  that  the  sysUtm  of 
large  cart  was  chiefly  applicable  to  conli  ncntal  countries, 
where  the  journey*  resembled  in  length  those  in  tbe 
United  Stales,  fie  thought  ihat  if,  instead  o(  tlie  old 
stage  coach  type,  the  pUn  of  the  steamboal  saloon  had 
been  imitated  lor  railway  carri.iges  in  the  first  intro- 
duction of  railwtiys,  more  comforts  during  Ihe  journey 
would  have  been  attainable,  and  fewer  appliances  at 
stations  would  h<-ivc  been  required. 


PHYSICAL  SOCIETY' — March  i6lh,  1S78. 

I'rof.  W.  G.  Adasis,  President,  in  thechair. 

A  Sfiectal  General  Meeting  was  held  for  (he  eleclioir 

of  an  ex-ejfieio  honorary  member  of  tbe  Physical  Society 

of  P.iris. 

The  following  candidates  were  then  clocted  members 
of  the  Society;—],  S.  Bergheim.  W.  M.  Hicks,  M.A.. 
Dr.  I.  Hopktnson,  M.A.,  D.Sc,,  Miss  E.  Prance,  and  T. 
Wills. 

ThnSecKrrARv  fead_  a  paper  by  Mr.  W.J.  Millar, 
C.E., "  On  the  Transmission  of  Vocal  andothcr  bounds  by 
Wirr*."  The  author  was  led  mainly  by  .1  con  si  deration 
of  the  manner  in  which  sounds  are  conveyed  through 
Willis  and  partition.H,  to  make  an  extensive  soies  of 
experimentsonthissubjcct,  from  which  he  concludes  that 
conversation  can  he  cinied  on  .%C  considenibtr  distanoe* 

S  simply  employing  stretched  wires  pruvicled  with  luita- 
I  vibfAtingdiscs.  fn  one  experiment,  two  coppcrwirrs 
were  attached  to  points  on  a  telegraph  wire  i  jo  yards 
apart,  and  breathing,  singing,  tic.,  were  distinctly 
audible  ;  by  stretched  wires,  extending  through  a  house, 
■ind  piovidcd  with  mciiilh  ond  car  pieces  in  the  several 
rooms,  conversation  could  be  carried  on  without  difB« 
eul[y.  The  luaterials  employed  for  terminals  were  very 
varied,  and  the  vibrating  disc,  whether  mc'lal,  wood,  nr 
india-rubber,  £c.,  was  generally  formed  .ts  a  drum  head, 
the  wire  being  fastened  nt  its  centie.    The  volume  of 
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toaa6  xppean  to  he  jjester  with  a  heavy  vin,  but  in 

All  [-.ales  ii  reqaites  tu  be  stretched. 

The  pKtsiDBKT  referred  10  the  experiments  ot 
Wheatstone  aa  th«  conduction  of  souiut  by  solid  bodies, 
citpcciAlIy  lonj;  woodrn  md*.  Some  years  iteo,  M. 
Cornu,  in  conjunction  vritb  M.  Mercadjcr,  maae  ex- 
pcrimciiti  which  showed  that  vibrationscan  be  tnns- 
mittrd  along  n  copper  wire,  and  rendered  visible  at  lh« 
distant  end  on  a  roUiiiiig  bl<ickened  drum.  The  free 
cndof  thewirewaiattachcdtoapieceof  copperfoil fixed 
at  its  base  and  piovided  with  a  point,  whivli  left  a.  clear 
■  lace  on  thi^  iltuin  when  the  distant  end  was  attached 
to,  say,  a  vibrating  tuning  fork. 

Mr.  W,  H.  Freece  described  some  exMrimeols 
made  ill  September  of  last  year  by  Mr.  A.  W.  lIcaviudA 
and  Mr.  Nixon  al  Ncwcaslie-on-Tync  on  this  subject. 
They  find  that  a  No.  4  wire  gives  the  best  results.  The 
trTmirult  vcvc  w-oodcn  dinci,  about  one-eighth  inch 
thick, and  to  tbe«e  the  wire  was  attached  "end on," but 
upecch  eould  be  distinctly  heard  by  laying  such  a 
di(c  on  any  inteiniediatc  point  of  the  wire.  When  lUo 
win  was  paniculaily  still,  spe«ch  was  audiblv  np  to  aoo 
yards. 

Mr.  C  W.  voKTuszlLUANMlhcn  read  a  paper  on  the 
"  Prod"cUon  o£  Thcimo- electric  Currenls  in  Witrs  »ub. 
jecutdto  Mechanical  Strain."  The  wire,  of  iron,  steel  or 
copper,  wai  stretched  veil  l<!.tlly  between  two  cans,  which 
could  be  maintained  at  diBcrent  temperatures:  it  waa 
fined  in  the  base  of  the  lower  can,  and  hctd  In  the 
opper  one  by  a  clamp  attached  to  the  shorter  arm  of 
a  Icrer,  to  the  longer  arm  of  which  the  stretching 
weight  uras  appiicd.  The  free  ends  of  the  wire  were 
joined  lu  copper  wires  which  led  to  the  Thomson  gaU 
TaoiNrtetor,  these  junctions  being  covered  with  cottpn 
wool.  H*  has  succeeded  in  reconciling  the  contradictory 
conclusions  arrived  at  by  Sir  W.  Thomson  and  M. 
Le  Roux,  for,  vrhere^ts  the  [nrnici  only  used  moderate 
Strains,  tbe  latter  worked  near  tiic  breaking  limit,  and 
the  author  finds  that  if  the  weight  be  gradually  in- 
creased the  diicction  of  the  current  changes,  and  hence 
these  two  nuthoritiec  found  the  currents  to  flow  in 
opposite  directions.  A  great  number  of  experiments 
wcTc  madi^,  and  (torn  tijem  t[  is  evident  that  on  .ipply- 
ing  .1  itrain  the  dcilectiun  iloen  not  immedinCely  alt^tin 
a  maximum,  but  it  gradualljr  risen  for  about  eight 
minutes  and  then  gradually  falls,  attaining  a  stationary 
point  al  the  end  of  about  twelve  minuter. 

Professor  Adams  then  exhibited  a  simple  arrango* 
ment  for  projecting  Lissajous'  figures  on  to  the  screen 
which  has  bocu  made  by  his  assistant  Mr.  Fuiie. 

Dr.  CuTHKiK  exhibited  an  experiment  to  show  the 
bebaviour  of  colloids  and  crystalloids  in  relation  to 
elactcolysis. 


(Strttral  Sfttittt  Columns. 


THE  METEOROLOCtCAL  SOCllirV. 

The  usual  monthly  meeting  of  this  society  was  held  on 
Wednesday,  the  sath  instant,  at  the  In.stitution  of  Civil 
I'.ngineer:! ;  Mr.  C.  Cfcaves,  President,  in  the  chair, 
Mr.  B.  C.  Smith  was  elected  a  Fellow,  The  discussion 
on  Dr.  Tripe's  paper  "On  the  Winter  Climate  of  some 
Eo||li5b  Sca<sidc  Health  Resorts "  was  resumed  and 
concluded,  after  which  the  following  papctn  were  read  ; 
— "Nolca  OB  a  Waterspout,"  by  Captain  W.  Watson, 
F.M.S, ;  "  Noce«  on  the  Occurrence  of  Globular  Light- 
ning a"d  of  Waterspouts  in  Co.  Donegal,  [[cland,"  by 
M,  ritxgcmld  ;  and  "  Ob»urvatioos  of  Rainfall  at  Sea," 
by  W.  T.  Black. 

The  discussion  on  the  subject  of  waterspouts  and 
globular  lightning  was  adjourned  till  the  next  DOMiog 
on  April  iTth. 


MINUTES  OF  PROCEEDINGS  OF  THE  INSTf- 
TUTION  OF  CIVIL  ENGINEERS,  SESSION 
1876-77,  PART  IV. 
Thk  paper  at  the  eoromencement  of  ihi*  volume,  by 
Mr.  Smiltar,  contains  a  full  account  of  the  melhoda  of 
laying  down  tranivrays,  the  different  kinds  oE  founda- 
tion sleepers  and  rails  employed,  and  the  advantages  or 
disadvantages  of  «ach.  The  preference  is  given  to  a 
concrete  bed,  if  safTicient  time  fur  setting  is  allowed,  if 
not,  and  the  layer  is  thin,  bituminous  concrete  is  best. 
A  longitudinal  timber  sleeper  affords  the  smoothest 
toad,  and,  with  proper  cire.  wili  last  as  long  *s  tba 
(ail.  Hard  stone  answers  best  for  the  paving  between 
the  rails,  as  wood  and  asphalt  wear  at  the  edges,  and 
the  raib  become  loose,  and  a  macadamised  road  i% 
diflkuH  to  maintain  in  such  a  narrow  space.  Till  187a 
traction  by  staam  was)  practically  probibited,  as  the 
rate  of  speed  in  towns  was  limited  to  two  miles  an  hour. 
In  that  year,  a  select  committee  of  the  llous*  of 
Commons  rucommended  that  locomolive  carriages. 
under  6  Ions,  and  consuming  their  own  smoke,  should 
be  allowed  to  travel  at  the  ordinary  rale  of  rcbicJes 
drawn  by  horse*.  Tramway  engines  have  been  designed 
both  separate  from  the  passenger  car,  and  combined 
with  it.  Tlie  former  ate  to  be  preferred  where  steam 
i»  used,  as  the  cleaning  and  tcpairiag  of  the  engine 
would  damage  a  car  attached  to  it,  and  any  injury  to 
the  engine  would  cause  the  car  to  lie  idle.  Where  com- 
pressed  air  is  the  motive  power,  the  machinery  it 
simpler,  and  there  ii  not  the  same  objection  to  the  com- 
bin.itiun  of  engine  .ind  car.  Mechanical  motive  power 
if  estimatod  at  almost  5d.  per  mile,  and  horse  uacUoa 
atSH. 

Tra.mways  have  not  found  such  favour  in  the  metro- 
polis and  its  suburbs,  as  in  many  Iprovincial  towns. 
Glasgow  and  L^eds,  for  instance,  have  tramwAys  in 
some  of  their  principal  thoroughfares,  and  extending  to 
the  outskirts.  The  extension  of  tramways  in  Londoa 
along  the  principal  omnibus  routes  would  be  a  great 
boon  to  the  general  public,  bat  would  probably  not  be 
welcomed  by  the  owners  of  private  carriages.  The 
advantage  of  a  tramway  is  that  a  person  can  be 
depoiitcd  at  the  point  on  the  route  nearest  to  his  desti- 
nation, and  the  journey,  moreover,  is  porfomcd  with 
more  regularit)-,  and  with  far  greater  comfort  ihan  in 
most  hired  vehicles. 

Sir  William  Armstrong  in  his  paper  entitled  "The 
History*  of  the  Modern  Development  of  Walu-pressurc 
Machinery"  gives  an  interesting  sketch  of  the  drcum- 
st4.nccs  whicli  directed  his  attention  to  the  uliliaation 
uf  water- pressure,  and  the  successive  steps  by  whidi 
hydraulic  machinery  has  been  brought  to  its  present 
sUte  of  perfection.  The  fall  of  water  in  same  small 
streams,  through  steep  valleys  in  Yorkshire,  ftist  sug. 
gcstcd  to  him  the   tdca  of  using  watcfptessure  by 
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btiDging  down  water  in  |Hpc9  from  a  high  level.  He 
&nt  designed  a  machine  combining  the  use  of  pistons 
with  the  continuous  rotation  of  a  water-wheel.  Me 
tat  dtsagntd  a  crane  worked  by  water-pressure  acting 
OB  pistons  which  proved  very  suitable  for  lifting  heavy 
nights,  the  motion  of  the  crane  being  under  perfect 
control;  and  in  1846,  hydraulic  cranes  were  adopted 
b;  Mf.  Hartley  for  the  Albert  E>ock  at  Liverpool.  Sir 
W,  Armstrong,  who  had  up  to  this  time  been  a  solicitor, 
pre  up  the  law,  and  devoted  himself  to  the  improve- 
mnt  of  hydraulic  machinery.  Id  the  first  instances  the 
pressure  obtained  from  the  pipes  of  the  water  companies 
bd  been  used,  but  in  1S49,  some  hydraulic  machinery 
bnng  to  be  erected  where  the  pressure  thus  obtained 
■oald  have  been  insufficient,  an  air  vessel  was  employed 
for  famishing  the  requisite  pressure.  The  air  vessel 
pnred  inconvenient,  so  high  reservoir  tanks  were  put 
vpat  Great  Grimsby  Doclcs  in  1851,  on  the  introduction 
of  hydraulic  engines  for  opening  and  closing  the  sluices 
>ad  gates,  and  for  working  the  cranes.  The  next  im- 
praretnent  was  the  invention  of  the  "  Accumulator  "  as 
u  economical  substitute  for  a  high  reservoir  tank.  We 
icferred  in  the  last  number  to  this  appliance,  as  well  as 
to  the  uses  and  advantages  of  hydraulic  machinery, 
10  m  need  only  mention  that  amongst  the  numerous 
^Stations  of  this  system  not  the  least  valuable  has 
been  its  employment  for  moving  the  heavy  guns  with 
■Uch  the  name  of  Sir  W.  Armstrong  is  so  honourably 
connected. 

A  paper  "  On  Foundations,"  by  Professor  Gau'Jard 
ofLuuanne,  appears  in  this  volume  which  contains  a 
ret;  complete  record  of  the  various  methods  adopted 
io  constncting  bridge  foundations. 


EoDVBTOWE    LiGHTHOusi.  —  The   first    lighthouse 

boilt  on  the  Eddystone  rocks  in  1670,  was  destroyed  in 

»»ioient  storm  in  1703.     The  second,  erected  in  1706, 

wu  destroyed  by  fire  in  1755.    The  third  exhibited  its 

light  for  the  first  time  on  October  i6th,  1759,  and  it  was 

fwped  till  recently  that  this  lighthouse  would  stand  for 

«ges,  as  a  lasting  monument  of  Smeaton's  skill.    The 

set,  however,  unable  by  direct  assault  to  overthrow  the 

ftracture,  has  undermined  it  by  disintegrating  the  rock 

n  whicb  it  stands ;  and  a  new  lighthouse  will  have  to 

be  erected  on  some  adjacent  site.     It  has  been  sug. 

gcsted  that  the  Eddystone  rocks  might  be  removed, 

and  a  lighthouse  dispensed  with,  but  to  obtain  a  safe 

depth  of   water  of  seven  fathoms  over  these  rocks, 

about  1 ,750,000  tons  of  rock  would  have  to  be  removed 

by  blaating ;  and  also  about  350,000  tons  of  rock  from 

the  Hard   Deeps    Shoal,   forming  a  total   of    about 

jfioojooo  tons,  the  cost  of  this  has  been  estimated  at 

£$00,000.    The  Elder  Brethren  of  the  Trinity  House 

have  decided  to  erect  a  new  Hothouse,  without  giving 

hrther  consideration  to  the  question  of  the  removal  of 

the  rodcs,  as  they  consider,  that  in  addition  to  being  a 

warning  against  a  particular  danger,  the  light  in  that 

pontiOB  11  invahuUile  in  affording  a  leading  light  into 


Plymouth,  and  also  in  serving  as  a  link  in  the  chain  of 
lights  for  directing  vessels  going  up  or  down  the 
Channel. 


Father  Skcchi.— This  illustrious  spectroscopist  and 
astronomer  died  at  Rome  on  February  36th,  after  a 
brief  but  painful  illness.  Angelo  Secchi  was  bom  at 
flcggio  in  Italy  on  July  39,  1818,  and  received  his 
education  from  the  Jesuits.  After  a  course  of  physics 
and  mathematics  he  emigrated  to  America  in  i84S,and 
taught  these  subjects  in  Georgetown  College,  where  he 
made  the  acquaintance  of  I*rofessor  Henry,  the  leading 
physicist  of  America.  His  friendship  with  Henry  pro- 
bably  directed  him  to  the  rising  science  of  spectroscopy, 
which  he  has  since  laboured  at  so  successfully.  He  re< 
turned  to  Europe  in  1850,  and  was  made  director  of  the 
Observatory  of  the  Collegia  Remand,  where  he  was 
happily  left  free  to  prosecute  the  solar  researches  to 
which  he  was  now  devoted.  The  sun,  its  nature,  origin 
and  growth  and  its  influence  on  the  planetary  system 
which  depends  upon  it,  was  the  sphere  of  his  life  work, 
and  he  has  summed  up  all  that  we  know  concerning  it 
all  the  researches  and  the  theories  of  himself  and  others, 
throwing  light  upon  it,  in  his  great  book,  "The  Sun" 
Secchi  maintains  that  the  solar  heat  is  due,  not  to  the 
influx  of  meteoric  masses  upon  the  sun's  body,  but  to 
gravitation  of  the  gaseous  mass  towards  its  centre.  He 
shews  that  by  the  principle  of  the  dissociation  of  gases 
the  loss  of  temperature  by  the  sun  does  not  exceed  1° 
C.  in  4000  years,  and  from  this  concludes  that  the  tioM 
when  the  earth  will  be  too  cold  to  support  life  is  as  yet 
very  remote.  He  admits  that  the  earth's  mass  is  being 
slowly  increased  by  falling  meteorites  and  cosmical 
dust,  and  finds  in  this  fact  the  cause  of  the  observed 
secular  increase  of  the  moon's  velocity.  Between  the 
years  1858  and  1870,  Father  Secchi  carried  on  a  series 
of  magnetic  observations,  at  the  expense  of  the  Papal 
Treasury,  for  the  purpose  of  elucidating  the  supposed 
connection '  between  magnetic  phenomena  and  solar 
spots.  His  results  shewed  that  years  rich  in  solar  spots 
were  also  rich  in  magnetic  storms.  He  also  studied 
earth  currents  for  several  years  on  a  line  31  miles  long, 
and  found  that  they  always  exist  in  greater  or  less 
degree,  that  they  have  a  prevalent  direction,  and  that 
they  are  of  abnormal  intensity  during  magnetic  dis. 
turbances.  From  the  total  eclipse  of  1865,  Secchi 
obtained  a  classical  series  of  photographs  of  the  solar 
disc,  showing  the  red  flames  in  great  number  and 
variety.  It  was  now  seen  that  these  flames  were  a  trae 
solar  phenomena.  In  1870  he  observed  the  edipse 
from  Agosta,  and  succeeded  in  proving  that  different 
parts  of  the  corona  gave  different  spectra.  Secchi  was 
appointed  by  Pope  Pius  IX,  to  continue  the  trigono- 
metrical survey  of  the  Papal  States ;  and  obtained  the 
great  prize  of  a  hundred  thousand  francs  at  the  Paris 
Exhibition  of  1867,  for  his  "  meteorograph."  He  was 
a  memlxr  of  many  learned  bodies,  and  founded  the 
Italian  Spectroscopic  Society. 
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A  DAS  woll  in  Kansas  i>  swd  to  bo  iivod  (or  rsuting 
slnm,  cooluB^,  and  illnoiiiuitiiiy. 

Ir  is  sUled  that  the  Huc«l/ptus  cannot  bo  proof 
against  fire  a«  has  bcvn  reported,  since  it  U  emplojrcd 
u  fuel  In  Australia.  There  is  no  doubt,  however,  that 
i(  is  superior  to  most  woods  in  resisting  tfe  nvages  ol 
Unnitts  or  while  ants. 

LiQUKrACTiOK  OP  AiK. — AtiMtton  has  been  called 
to  the  foTfrotten  researches  of  Mr,  Perkins  "  On  the 
Coniprcs»bitity  of  Water,  Air,  and  other  Fluid*,"  a 
short  account  of  which  appeared  in  Thomson's  Atinafi 
t>f  Pliil<at>p!ty,  N.S.,  Vol.  VL,  1833,  and  a  fuller  account 
in  the  PhilouifJiical  TraHSMtiona  for  1826.  In  both  of 
these  Mr.  Perkins  announced  that  he  had  rujnefied 
atmospheric  air,  and  other  gaMfi,  by  n  prcsnire  o( 
upwards  oI  1000  atmospheres,  thus  anticipating  the 
late  famous  achievements  of  MM.  rictetandCaillelct 
His  apparatus  W3S  »«)■  similar  to  that  employed  by  M/ 
Cailletet,  and  he  thus  describes  his  results:  "In  the 
course  of  nnjr  experiments  on  the  compression  of  atmos- 
pheric airbj-  the  same  appiratas  which  had  been  used 
for  compressing  water,  I  observed  a  curious  fact  whicti 
induced  me  to  extend  the  experiment,  vie,  that  of  the 
air  beginning  to  disappear  at  a  pressure  of  500 
almospheics,  evidently  by  partial  liquefaction,  which  is 
indicated  by  the  quicki^ilvcr  not  settling  down  to  a 
level  with  iu  surface.  At  an  increased  pressure  of  600 
atmospheres,  the  quicksilver  wai  iiu.tpended  about  J  of 
the  volume  up  the  lube  or  gasometer ;  at  800  atmos- 
pheres it  remained  about  ^  up  the  tube;  at  looo  almov- 
ptieres,  |  up  the  tube,  and  sm>ll  globules  nf  liquid 
began  to  form  about  the  top  of  it  ^  at  t,300atmos- 
plieres  the  quicksilver  remained  ]  up  the  tube,  and  a 
beautiful  transparent  liquid  was  seen  on  the  surface  of 
the  quicksilver,  in  quantity  about  ^q^  part  of  Ihc 
column  of  air.  On  another  occasion  a  second  tube 
was  charged  with  "carburetled  hydnsgen  "  and  «ub- 
jccted  to  pressure  ;  it  began  lo  liquefy  at  about  40 
^itmoipheies,  and  at  i,3uo  atmospheres  the  whole  was 
liquefiod.  These  results  were  obtained  in  January, 
1B32,  and  Mr.  Perkins,  from  lack  of  chemical  know- 
ledge, could  not  sny  dnfinitely  that  the  liquids  obtained 
were  what  Ihey  appeared  to  be;  but  left  the  matter  for 
others  more  learned  to  judge.  In  connection  with  this 
subject  Professor  T.  E,  Thorpe,  in  a  letter  lo  S'aiure, 
points  out  that  it  is  not  strictly  true  that  all  gnses  hu>-e 
now  been  liquefied,  the  most  recently  •discovered  gas^ 
phoMphorus  pcntaftuoridfr— not  having  as  yet  been  seen 
in  the  liquid  state, 

AuEBicAN  Railwav  Cahs. — At  the  meeting  of  the 
Infltitutioa  of  Civil  Engineers,  on  March  12,  Mr. 
Douglas  Galtnn,  C.B.,  F.R.S.,  read  a  paper  on  the 
"  Railw.iy  Appliances  at  the  Pliiladelphia  Exhibition  of 
1876,"  from  which  we  extract  the  following  information 
ning  the  American  carriages :— The  great  dis. 
I  on  American  line*  has  led  to  the  conversion  of 
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the  pauenger  cars  into  travelling  hotds-  The  m^n 
advantage  ol  the  American  form  of  car,  which  consist* 
of  a  long  body  supported  at  each  cod  on  a  bogie  truck, 
is  the  power  of  movement  afforded  lo  the  passengers. 
and  of  access  to  coDveaienccs.  The  disadvantages 
are  the  mode  of  opening  the  wirtdows,  which  slide  up 
instead  of  being  lot  down  inio  Ihc  panels,  ar>d  tht 
difficulty  of  %-entilation.  but  the  latter  has  been  over- 
come by  a  centra]  raised  roof  with  clerestory  windows. 
A  car  for  sixty  penoaa  has  a  length  of  body  of  48 
feet,  a  width  of  9  feet  6  inches,  and  a  height  of  7  feet 
10  inches  at  the  tides  and  of  10  feel  3  inches  in  the 
ths  centre.  Such  a  cor  would  weigh,  when  euply, 
Sjolbs.,  and  when  full  TSslbs.  per  passenger.  Slevptng 
cars  for  sixty-four  persons  ar«  made  with  a  body  fii 
feet  Inng,  and  weighs  when  empty  Stallbs^  and  whea 
lull  g4S)ibi.,  per  passenger.  A  class  af  vthidt, 
recently  adopted,  seems  likely  lo  come  into  greater 
Dse,  Thin  is  the  refrigerator  car,  by  wltich  the  pro- 
duce of  California  is  brought  to  the  Eastern  States, 
and  the  delicate  fruits  of  the  South,  and  lisb  fiom  the 
Gulf  of  Mexico  at«  taken  to  Chicago,  These  cars  an 
fitted  with  ice-boxes,  and  are  of  various  patterns,  A 
very  efficient  cooling  surface  is  provided  by  two  ke 
chambers  on  each  side  of  the  car,  or  four  in  all,  ex- 
tending from  the  top  to  the  bottom,  and  fed  through 
hoppers  in  the  roof.  These  boxes  being  placed  3 
inches  from  the  sides  allow  a  free  circulation  of  air  all 
round.  Cars  were  fDrmcrly  healed  by  open  iron 
stoves,  but  these  have  been  the  cautcof  many  frightful 
firey,  and  the  Baker  car.warmer  is  now  the  means  in 
favour.  By  this  ll>e  heat  is  supplied  from  bol-waler 
pipes  laid  round  the  car  on  the  Ooor-levvl,  the  water 
being  healed  in  a  coil  of  the  jupe  which  passes  tbniugli 
a  circular  iron  stove.  The  fire-box  of  this  stove  it  of 
wrtTught  iron,  anfl  this  again  is  contained  tn  a  second 
covering  o(  iron,  leiminated  in  a  chimney.  Thereto 
no  instance  on  record  of  Gre  having  been  caused  by 
this  appliance.  For  the  circulation,  both  ends  of  the 
pipe  are  inserted  In  a  close  cylindrical  eisteni  on  ibe 
roof  of  the  car.  The  liquid  used  is  a  saturated  H>hi- 
tion  of  salt  and  water,  as  this  solution  dees  not  (recae 
at  ordinary  low  temperatures.  Th«  safety  valve  has  a 
compressible  india-rubber  ball,  as  the  crystals,  of  salt 
prevent  a  metal  seated  valve  from  shutting  lightly. 
Tho  aiTrage  allowance  of  heating  surface  in  an 
ordinary  ear  is  1 1  foet  of  l\  Inch  pipe  per  jMssenger. 

Nxw  SotJBCE  or  Crbor  Ijt  Comfassis. — A  correi- 
pondent  in  the  AiHeritak  Pvlytethitit  finite  draws 
attention  to  a  hitherto  unsuspected  source  of  error  in 
readings  taken  on  a  magnetic  compass.  Tb«  vritcr 
found  a  singular  unsteadiness  in  the  needle  of  his 
surveying  compass,  and  ultimately  traced  it  to  Ihc 
ebonite  ring  surrounding  the  lense  of  the  magnifier 
which  w.is  fixed  over  the  compass  card  for  ibe  porpoee 
of  reading  the  scale.  The  ring  waspolisb«d,at)d  it  was 
found  to  have  become  highly  electrified  fay  friction  in 
handling  it.    The  electrilkation  attracted  the  slender 
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needle  delicateljr  poised  and  insaUted  on  its  pivot-piece 
of  agate,  and  caused  an  uncertainty  in  the  observations. 
This  disturbance  ms  found  to  be  greatest  in  dry  cold 
weather,  and  when  the  ebonite  case  was  new  and  clean. 
Examination  of  other  mag^nifiers,  such  as  those  with 
bran,  Gennan  silver,  and  horn  frames,  all  of  them 
dtowed  signs  of  magnetic  attraction  arising  from 
impari^. 

Balatah.  —  A  German  contemporary  states   that 
"balatah,"  the  hardened  milk  of  the  bully-tree  found 
on  the  banks  of  the  Amazon  and  Orinoco  Rivera  in 
Guiana,  has  been   lately  imported  as  a  substitute  for 
{Dtta'percha  which  it  greatly  resembles.     It  is  tasteless, 
nnells  like  gutta-percha  when  warmed,  has  the  same 
leathery   toughness,  but    is   even    more   elastic.      It 
becomes  plastic  at  $09  C,  and  melts  at  150^  C.    It  is 
partly  soluble  in  pure  alcohol  and  ether,  wholly  soluble 
IB  tepid  turpentine,   and    in  cold  bsnzol  and    carbon 
ffi.nlphide.     It  is  unaffected  by  caustic  alkalies,  and 
coBcntrated  hydrochloric  acid  ;  but  warm  concentrated 
nitric  and  sulphuric  acids  have  the  same  corrosive 
action  upon   it  that   they   have   on   gutta-percha.     It 
beconej  strongly  electriRed  when  rubbed,  and  as  it  is  a 
better  Don-condnctor  of  heat  than  gutta-percha,  it  is 
pn^bly  a  better  non-conductor  of  electricity  also.     Its 
bibber  melting  point  is  also  in  its  favour  over  gutta- 
percha.   Each  tree  yields  from  one-third  to  one-half  a 
■  IdlogTammc  of  "  balauh  "  per  year.    This  substanrc 
11  evidently  worthy  the  attention  of  our  cable  manu- 
lutuers. 

Mineral  Wealth  of  Turkey, — ^The  Grand  Vizier 
1)  doing  his  best  to  create  new  resources,  but  he  is 
neiHy  at  his  wits  end.     As  a  last  expedient  he  proposes 
to  lease  the  working  of  the  coal  mine  at  Heraclea,  on 
tte  Black  Sea,  in  security  for  a  new  loan  he  is  trying 
to  negotiate.    This  mine  produces  a  good  coal,  and,  as 
it  lies  near  the  sea,  there  is  but  little  difiiculty  in  the 
transport  of  coal.     The  Turks  have  never  been  success- 
ful in  mining  operations.    They  have  but  few  men  of 
practical  science,  and  then  there  is  so  much  rascality 
among  their  officers  that  there  is  but  little  net  revenue 
from  such  undertakings.     They    are  too  jealous  of 
foreigners   to   concede    their    mines   to    them.     The 
empire  abounds  in  mineral  wealth  of  all  kinds,  par. 
tfcularly  Thessaly,  Bosnia,  and  Asia  Minor.    On  the 
slopes  of  Olympus,  in  the  vale  of  Tempe,  an  English 
company  has  for  many  years  been  engaged  in  mining 
operations,  chiefly  among  the  silver  and  gold  deposits 
embedded  in  the  fanes  of  this  rendezvous  of  the  gods 
of  Grecian  fable.    This  is  the  only  foreign  company  of 
any  note  that  has  been  able  to  obtain  a  valuable  con- 
cession in  the  mineral  districts.    Bosnia  abounds  in 
copper,  lead,  zinc,  silver,  and  iron  of  the  first  quality. 
Should  it  fall  into  the  hands  of  Austria,  as  it  is  likely 
to  do  in  the  settlement  of  the  Eastern  Question,  it  will 
prove  a'  aonroe  of  great  wealth  to  that  government.  It  is 
the  opinion  of  a  celebrated  Russian  scientific  writer,  who 


explored  Asia  Minor  in  detail  some  ten  years  ago,  and 
who  published  the  results  of  his  survey,  that  the  sandi 
of  the  Pactolus  if  properly  worked  would  afford  from 
the  accumulated  deposits  it  has  piled  up  on  its  shores 
a  rich  yield  in  gold,  if  not  as  great  as  it  did  to  Croesus, 
yet  in  quantities  that  would  astonish  the  world.  At 
various  epochs,  the  Pactolus  has  received  its  fame  as  a 
gold  bearing  stream.  The  grains  oE  this  precious  ore 
formed  in  its  bed  and  on  its  shores,  are,  no  doubt, 
triturated  from  the  quartz  rocks  in  the  mountains 
where  lie  its  foundations.  In  the  time  of  the  Lydian 
Kings,  the  gold  treasure  of  the  Pactolus  made  Sardis 
the  richest  city  in  the  eastern  world.  Shafts  sunk  in 
the  bowels  of  the  mountain,  and  crushing  mills  after 
the  California  pattern  might  render  the  Pactolus  and 
its  mountain  region  as  famous  as  in  ancient  times.— 
Enghufring  and  Mining  journal  (American), 

SuBHARiSE  Lamp.  —  Messrs.  Barnet  and  Foster's 
submarine  lamp  consists  essentially  of  a  spirit  lamp 
flame,  fed  by  a  jet  of  pure  oxygen.  The  spirit  lamp 
with  its  lense  is  very  light  and  is  easily  carried  in  the 
diver's  hand.  The  oxygen  is  contained  in  a  wrought 
iron  bottle  where  it  is  compressed  to  about  thirty 
atmospheres,  and  communicates  with  the  lamp  by  a 
short  flexible  pipe.  The  light  is  very  brilliant  and  lasts 
about  four  hours.  Provision  is  made  for  the  products 
of  combustion  escaping  from  the  lamp  by  suitable 
valves.  The  great  advantage  of  this  lamp  is  its  self- 
dependence,  since  no  pipes  or  electrical  connections 
with  the  surface  are  required. 

Form  of  Meteorites. — In  the  manufucture  of  Fort- 
land  cement  at  Vienna,  a  stream  of  air  is  projected 
against  the  blocks  of  stone  heated  to  a  white  heat,  and 
it  has  been  noted  that  the  angles  of  the  stone  are  frayed 
away  to  dust  by  the  impinging  air.  This  fact  has 
suggested  to  M.  Suss  an  explanation  of  the  rounded 
form  of  meteorites,  which  traverse  the  air  in  a  statt  of 
incandescence. 

Preparing  Sodium  Amalgam.— To  do  this  without 
danger,  Mr.  H.  N.  Draper  recommends  allowing  the 
mercury  to  run  in  a  thin  s'.ream  to  the  melted  sodium, 
which  is  to  be  held  in  a  bath  of  paraffin.  The  quantity 
of  mercury  added  depends  on  whether  solid  or  liquid 
amalgam  be  desired.  Liquid  amalgam  can  be  poured 
off,  and  solid  amalgam  congeals  sooner  than  the  paraffin. 
Any  paraffin  adhering  to  the  amalgam  can  be  washed 
off  by  means  of  ether. 

Hardened  Glass. — Herr  Lamek,  a  German  chemist^ 
warns  his  scientific  brethren  that  vessels  of  hardened 
glass  are  very  apt  to  break  spontaneously,  that  is,  with, 
out  any  appreciable  shock  being  given  to  them.  On 
one  occasion  with  him,  a  filtering  flask  in  quite  an  un- 
disturbed position  suddenly  burst  into  a  thousand  pieces, 
several  of  which  struck  bis  face.  This  defect  has,  we 
believe,  been  found  to  be  due  to  aver.ha.Tdfin,'^v«sA. 
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e«n  be  mdtlj  detected  by  a  poUtialor,  whtci)  ahowi « 
pTCvalenc*  oC  vMvi  tintt  in  over-hanlennl  npecimeni ; 
and  by  exposure  to  water  at  a  oertaiB  tcmpn^turc.  It 
can  thf  refore  be  guarded  aE>insl  in  future. 

COATIKO  laON  WITH  PtAtlKVll.— M.  Dod*  of  P»ri», 
the  invenloT  of  platinum  mitTon,  has  patented  a  pro- 
oees  for  this  purpose  in  England.  The  iron  article  to 
beca.-ited  isfitiit  bniihed  over  with  a  compound,  formed 
bjr  mixing;  n  parli  of  borate  of  Irad  and  4i  parts  of 
cnpric  oxide,  in  oil  of  lutprntlnc.  Over  lliii  ia  laid  the 
platinum  oompound,  formed  by  conrorting  lopnrtnof 
platinum  into  chloride  and  mixing  this  chloride  wiih  5 
parts  of  etber,  which  it  then  permitted  to  evaporate  in 
the  air.  the  residuum  being  mixed  with  a  viscid  combi. 
nation  of  30  parts  of  borate  of  lead;  11  p-irta  of  red 
IcmI  ;  and  some  oil  of  la^-endef  ;  and  50  parts  of  amjl- 
alcohol  in  added  to  the  whole.  Thii  compound  is 
applied  by  dipping  the  object  into  it  and  allowing  it  to 
dry  in  the  Open  air,  then  heating  it  to  a  moderate 
temperature. 

»Thb  Zodiacal  Light  and  AiranxA. — Mr.  Trouvelel 
ol  Cambridge,  Mus.,  U.S.,  states  Ihal  his  observations 
of  ibe  lodiacal  light  and  the  aurora  during  the  last 
Bvvsn  yean  indicate  a  connection  between  the  two 
phenomena,  for  when  the  zndiar.il  light  was  particutntly 
bright  it  was  generally  followed  by  ao  auroral  display. 

TxMPKRATltM  or  T«B  Heao. — Dr.  Lombard  has 
recently  communicated  ihe  results  of  some  experiments 
of  his  on  this  subject.  From  these  il  appears  that  the 
mental  activity  raises  thu  temperature  of  the  head,  So 
also  does  rousing  the  attention.  Different  regions  of 
Ihe  head  are  found  to  have  different  temperalares,  at 
least  when  the  brain  i>  in  a  quiescent  condition.  The 
experiments  are  being  cent  indued. 

A  Cumors  PHSKOuexoN.  — The  Westinghouse 
Automatic  Brake  Company  are  exhibiting  at  their 
office  in  St.  Stephen's  Palace  Chambers,  Westminster, 
a  working  apparatus  which  displays  Ihe  action  of  the 
brake  upon  a  train.  The  apparatus  consists  of  the 
pblform  of  a  single  cariiage,  with  the  brake  levers 
fitted  to  the  wheels;  and  upon  the  pbtform  arc  the 
bmke  cylinders  of  the  other  carriages  of  a  long  train, 
placed  lide  by  side,  but  yet  separated  by  the  same 
length!  of  tubing  which  would  intervene  between 
them  in  a  Irain.  The  whole  aclion  of  the  brake,  the 
means  of  putting  it  off  and  on,  and  of  graduating  it* 
force,  may  thus  be  conveniently  studied,  and  the  in- 
■lantaneoas  character  of  its  working  is  beaullEuIly 
ahown.  Appended  to  the  brake  gear  is  a  nrtwlc,  ar. 
ranged  for  the  exhibition  of  a  curious  phenomenon 
which  was  first  observed  at  ITiiladelphia.  By  turning 
a  tap,  a  jet  of  air,  relcated  from  great  compression, 
issues  from  Ihe  noizle,  and  this  jet  of  air  wltt  support 
two  or  three  ImIIs,  as  balls  are  often  supported  by  a 
fountain.     The  peculiarity  of  ihc  effect,  however,  is 


that  the  jet  need  not  be  eertical,  but  that  it  will  sopport 
the  bolls  when  the  cotme  ol  the  air  is  at  an  angle  of  45 
degra**  with  lh«  horizon.  If  ibe  force  of  the  Jet  in 
these  circumstances  is  diminished,  the  balls  do  not  fall 
vertically,  but  backwards  along  the  oblique  line  of  the 
stream  of  air  so  as  to  come  nearer  to  the  nonle.  The 
balls  may  be  of  any  material,  as  glass,  wood,  or  india- 
rubber;  but  a.  hollow  india-rubber  ball,  which  is  of 
equal  thickness  throughout,  displays  some  curious 
phenomena  of  rotation.  When  pUced  in  the  jet  it  Mon 
begins  to  spin,  and  a.^  the  speed  of  its  fotatton  increucs 
its  shape  gradually  changes  and  it  becomes  first  an 
oblate  spheroid,  and  ultimately  an  almost  flattened 
disc.  Ai  it  flattens,  its  axis  of  rotation  gradually  turns 
round,  and.  when  this  axis  comes  to  he  at  right  aogfei 
to  its  ofigtoal  position,  the  speed  of  the  roCattea 
diminishes,  and  the  ball  ultimately  comes  to  rest.  For 
a  moment  it  remains  motionless,  supported  by  the  jet, 
and  then  it  begins  to  spin  round  again  upon  an  axis. 
and  repeats  Ihe  former  changes  of  position  and  of 
speed  aJ  infinUttm.  At  the  Intemational  Exhibitloa 
at  Philadelphia  these  rotating  balls  attracted  great  at> 
tention,  and  some  of  the  most  eminent  mathematicians 
in  the  United  Stales  were  occupied  in  formuUting  Ihe 
laws  which  goremed  their  movements,— 7^  Engitut*- 
ing  and  Btiitding  Ttiift, 

Fossil  Mcteoritks.  — MM.  Meunier  and  Gaston 
Tissandier  have  found,  from  microscopic  studies,  that 
certain  ancient  rocks  of  the  cretaceous,  lianic,  triauic, 
pcrmian,  carboniferous  and  Deronian  series,  contain 
small  magnetic  spherules  absolutely  similar  to  those 
which  have  been  delected  in  the  atmospheric  or  cosmkal 
dust. 

PairARixa     Caoutcholx     oh     thb     Amazom.— 

Narrow  paths  lead  from  the  hut  through  the  thick 
underbrush  to  the  solitary  trunks  of  ihc  thick  India- 
rubber  trees ;  and  as  soon  as  Ihc  dry  teason  allows,  the 
woodman  goes  into  the  seringal  with  a  Italchct,  in  otd^r 
to  cut  small  holes  in  the  bark,  or  rather  in  the  wood  of 
Ihe  caoutchouc  tree,  from  which  a  milky  while  sap 
begins  to  Buw  through  an  earthenware  spout  fastened  to 
tlie  wound.  Below  is  a  piece  of  bamboo  which  is  art 
into  the  shape  of  a  bucket.  In  this  way  h?  goes  trtm 
tree  to  tree  until  upon  his  return,  in  order  to  carry  the 
material  more  conveniently,  he  begins  to  empty  the 
bamboo  buckets  into  a  large  caUbash.  The  contents  of 
this  are  poutrd  into  one  of  those  great  turtle-shells, 
which  on  the  Amaxon  are  used  for  every  kind  of  pur* 
pose.  He  at  once  sets  to  work  on  the  smoking  process, 
since,  if  left  to  stand  long,  the  gummy  particles  separate, 
and  the  quality  of  the  India-rubber  is  hurt.  This  con- 
sists in  subjecting  the  sap,  wlien  spread  out  thin,  to  the 
smoke  from  nut*  of  the  Urucury  or  Uauassa  palm, 
which,  strange  to  say,  is  the  only  thing  that  will  turn  it 
solid  at  once.  An  earthenware  "  bowl  without  bottom  " 
whose  neck  has  been  drawn  together  like  that  of  a  bo|. 
tie,  fonns  a  kind  of  chimney  when  placed  over  a  heap 
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oC  red-hot  nuU,  so  thai  the  white  smoktt  «scip«>  (ran 

tlie  top  in  thick  cicmds.    The  workman  pours  a  sn»ll 

*|iiaiility  of  the  white,  rich,  millc-like  liquid  over  a  kind 

oEUgbt  wooden  shovel  which  h«  turns  with  quicknns. 

M  order  to  se|ksrate  the  np  as  much  as  possible.    Then 

he  panrt  it  quickly  through  the  dcnw  xtnokc  above  the 

liit)«  chimney,  lums  it  about  several  times,  and  at  once 

perceivci  the  milk  take  on  0.  grayish  yellow  colour  and 

turn  cotid.    In  ibis  vny  he  lays  on  skia  after  skin  until 

the  lodia-mbbei  on  each  side  is  two  or  three  ccnti- 

netcTS  thick,  and  he  considers  the  fiiatcka   done.     It  is 

tWa  cut  upon  one  side,  peeled  off  the  shovel,  and  hung 

19  to  dry,  since  much  water  has  got   in  between  the 

Ujren,  which  should  dry  out  if  pouible.     The  colour  of 

■W  plancha,   which  is  at  Grst  a  brisht  silver  gray, 

Woomcs  more  and  more  yellow,  and  at  last  turns  Into 

tlx  brown  of  caoalehonc,  as  it  is  known  iti  commerce. 

K  {ood  workman  can   finish  in  this  way  lire  or  six 

founds  an  hour.    The  thicker,  the  more  even  and  freer 

(nn  bubbles  the  whole  mass  is,  so  much  the  better  is 

its^Bty  and  higher  the  price. — Scribiitr'i  (American) 

Ouvt-oHOWiMQiM  Nkw  ZkalaKd.— A  report  under 
Covernment  authority  has  recently  been  published  in 
StwZ^iIind  for  the  purpose  o(  cncouraifing  the  in- 
tnduetion  of  olive  cultivation  into  the  Northern 
uUn^  It  appcan  from  this  that  the  finest  qualitici  of 
olitajiic  produced  between  the  43rd  and  45th  paral. 
lehof  Utliude  in  the  neighbosrhood  of  the  sea.  It  is 
ihriFlort  probable  that  it  could  be  cultivated  success, 
f^';  ia  the  southern  hemisphere. 

AGicaktic  EAarx-woKM  is  supposed  to  exist  in 
SMtheffl  Brazil.  It  is  called  the  "  miohocca,"  and  is 
(■ported  to  have  been  seen  several  limes  at  different 
pisasiliuiag  the  last  five  and  twenty  years.  In  sticrrl  it 
haia  repvtniioQ  like  the  ^rca:  sea  serpent.  It  is  said  to 
be  fifty  feet  in  lenjfth  and  five  feet  thick,  with  a  snout 
Qk  a  pig,  and  a  coat  of  armour.  It  is  aUo  said  to 
■ike  deep  channels  in  the  soil,  to  uproot  pine-trees, 
tnd  la  haunt  morasses  and  the  banks  of  streams. 

Colour  Bllnonsss. — It  is  sbiced  that  five  percent 
of  llu  population  of  Germany,  HngUnd,  Fiance,  and 
Sweden  are  colour-blind.  Dr.  Stillin);  of  Cosscll,  has 
pablilJied  a  set  of  charts  for  the  use  of  r.\jlw.iy  and 
shipping  companies  in  testing  the  [hOH-ers  of  their 
tmft^it  to  discriminate  colours.  They  consist  in 
cbe«)ueTs  of  diflcrcnt  coloured  Squares,  and  the  person 
OS  trial  is  required  to  count  the  number  of  iHjuares  from 
one  point  to  another.  If  colour -blind  he  will  be  un- 
able to  do  this  correctly.  Complete  colour  blindness 
is  very  rare.  It  gener^ally  happens  that  a  person  is 
bKod  to  a  pair  of  eomplementary  colours,  and  these 
are  either  red  and  green,  or  blue  and  yellow.  The 
awn  who  i*  blind  to  red  i*  also  blind  to  green  ;  and 
tins  red  of  tli«  spectrum  appears  dark  yellow  lo  him ; 
grcea  up  to  a  cen^n  point  In  the  spectrum  appears 


paU  yellow,  and  bejrond  that  point  Uue ;  while  vioM 
seems  10  be  dark  blue.  Sometimes  this  inseniibil!^ 
to  red  or  other  rays  is  so  great  that  they  cannot  ba 
perceived  at  all,  red  or  green  light  not  being  dlstin- 
gniihabl«  from  darkness. 

AcTfON  OP  Crookss'  Radi oh btkr.-~ According  to 
the  most  recent  determination,  the  number  of 
molecules  contained  in  a  cubic  centimeter  of  air 
at  ordinary  pressure,  is  probably  something  like 
1 , 000,000,000,000,000,000,000 ;  and  consequently  id  a 
vacuum  oi  ooooi  of  a  milllmetie  pressure  there  still 
remain  ioo/kw,ooo,ooo,ooo  molecules.  Mr.  Crookes 
considers  this  number  suflicieni  to  justify  the  hypotliesi* 
of  Mr.  Sloney,  which  explains  the  action  of  the 
radiometer  as  due  to  a  molecular  bombardment  of  the 
vaites.  When  these  molecules  are  set  into  vibration 
by  a  healed  platinum  wire,  they  can  exercise  great 
mechanical  power. 

A  SKCOMO  cdilMA  of  Thomson  and  Tail's  Natural 
Philosophy  is,  we  believe,  in  the  press. 


Old  Broad  Street,  March  29,  iByd. 
The  first  ordinary  general  meeting  of  the  iecan>trucled 
Direct  United  Stales  Cable  Company  was  held  on  the 
23nd  instant.  During  the  Half  year  from  July  i  to  Dec, 
31,  the  revenue,  after  deducting  payments  to  the  as- 
sociated companies,  was  ^84,317.  Of  this  amatinl  the 
working  expenses,  cost  of  repalr.lnteresl  on  debentures 
of  the  old  company,  absorbed  £3<fi4fi,  a  net  profit  cf 
jfS9.t7t  rcmainmg.  Out  of  this,  n  was  staled  that  two 
quarterly  interim  dividends  of  il  per  cent,  had  already 
been  pai'l,  bein^  at  the  rate  of  5  pet  cent  per  annum ; 
£i  2,500  had  been  set  aside  for  reserve,  while  £i(>jf3^ 
had  been  carried  forward  to  the  next  half  year.  In 
many  respects,  the  report  is  satisfactory,  and  wa 
are  not  surprised  that  the  meeting  terminated  without 
much  discussion.  The  cbairmaii,  we  notice,  said  he 
enlcitainrd  no  fear  of  new  Cables  being  Jaid  "under 
present  financi:il  circunt stances,"  but  Rnancial  circum- 
sunccs,  which  we  admit  are  not  )ust  now  satisf.acloiT, 
mar  change ;  when  they  change,  wilt  Mr.  Pender  begin 
to  tear  F  We  arc  quite  prepared  to  beUeve  that  one  of 
the  objects  of  the  Direct  board  is  to  maintain  friendly 
relations  with  Governments  and  other  companies— the 
former  especially — and,  in  the  estimation  of  the 
directors  of  the  Direct  Company,  the  rates  for  messages 
.ire,  probablly,  a«  low  as  they  think  desirable  or  reason- 
able. But,  lor  all  that,  they  are,  as  wc  liave  over  and 
over  again  reiterated,  loo  liitjh,  .Tid  (he  pubUc,  long 
sullering  as  it  is,  will  eventually  kick  against  them.  The 
repoit  of  the  directors  was  adopted  unanimously,  and 
in  the  course  of  the  proceedings  it  was  mentioned,  with 
regret,  that  Lord  Bury  had  retired  from  cho  Hoard,  in 
consequenccof  his  appointment  to  the  Undersecretary* 
ship  of  Slate  for  War.  The  sbarehoidccs  of  the  Com> 
pany  have  certatnLv  lo^t  a  i;ood  man. 

The  report  of  trie  tndo-Europoan  Co.,  the  general 
meeting  of  which  was  held  on  Tlmrsday,  fur  1877,  is  nn 
extremely  interesting  document.  In  May  lad  the 
company's  line  of  telegraph  along  the  Black  Sea  Coast 
was  dcxtruyed,  owing  tu  In  c  operations  consequent  upon 
the  Rusag-Turkisb  war— tbe  report  speaks  ol  it  as  the 
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late  Ri»ito-Ttirl(isli  war— «ikI  U  appears  that  as  the 
work  depended  upon  the  result  of  lh05e  operations, 
(he  pcnod  within  wlikli  the  construction  of  Ifie 
wires  eonid  be  effected  was  ontircly  unknown.  Tlie 
directoTS,  hovever,  having  obmined  permission  from 
the  Russiait  govrrnmrnt  to  rtecl  a  wire  on  the  govttti^ 
■nant  lin*  from  Krrtch,  by  Mincralin-Wodi  to  Tiflis  ai 
an  allcmativc  roucc,  entered  into  n  contract  with 
Me-*sr«.  Siemcn;!  to  do  the  irork,  and  the  Rrc  hundred 
and  twenty  mile*  were  completed,  the  ncceswry  stations 
onencd.  and  the  company's  through  communtcntion 
with  ladia  restored  on  the  2lnd  of  Auguit— ^  fact  which 
is  creditable  alike  lo  the  director*  and  lo  Mesits.S'einenn. 
In  the  report  it  is  s't^ificantly  pointed  out,  that  although 
one  wire  of  the  interrupted  line  along  the  BWk  Sea 
Coast  was  temporarily  rpp.iired  on  Ihc  lalh  of  January, 
the  company  would,  if  the  directors  had  not  promptly 
entered  into  an  arrangomcnt  with  Messrs.  Siemens, 
bnvo  been  deprived  of  icrenue  for  eight  months 
instead  of  three— a  very  considerable  difference.  It  is 
staled  that  communication  by  a  second  wire  of  the 
Black  Sea  Cc^vt  line  wai  secured  on  the  4th  of 
February  and  the  repairs  are  being  proceeded  with. 
We  learn  also  that  the  company  have  made  a  claim 
■qton  the  Russian  Covcrnonent  for  expenses  occasioned 
and  loss  of  revenue  sustained.  We  hope  that 
a  substantial  sum  will  be  exacted.  Of  course,  the 
reveouc  for  the  year  wai  less  than  that  at  1876,  but  the 
expenses  show  a  reduction  of  jfi,66c).  tn  *pite  of  the 
niaintenaace  charges  having  been  heavier.  Thv  balance 
available  for  dividend  in  ^•j.j'^i  a:id  of  thia  lurn 
£2fi30  will  be  carried  forward,  the  dividend  being  fixed, 
Wt  briefly  mentioned  in  our  last,  at  3  per  cent.,  free  of 
income-tax.  There  is  nothing  in  the  statement  of 
accounts  to  call  for  special  remark.  We  notice  under 
tho  heading  of  suspense  an  item  of  ^£5, 194.  which  is  due 
to  Messrs.  Siemens  and  Co,  "  when  recovered.''  This 
may  sc«m  c.ithrr  a  ningular  viAy  of  diicbarging  n 
liability,  but  Meiiirt.  Siemens  were  consenttnj;  parties 
to  this  arrangement  several  years  aeo. 

We  sup()Crse  that  Mr.  Silver,  who  presided  at  the 
nieetingof  the  India-rubber,  Gut ta-prrchainndTelcgraph 
Works  Company  the  other  day,  recommended  the  best 
courift  that  was  possible  lo  the  shareholdeni,  consider* 
ioe  the  circumstances.  It  is  not  pleaxant  to  have  to 
aovocate  the  reduction  of  capital,  but,  at  any  rate,  Mr. 
Silver  made  no  attempt  to  repte^nt  thingfs  as  they  are 
mot  to  the  shareholders  u!  Ih«  company.  We  cannot— 
Mr.  Stiver  did  not  either — pretend  to  Chink  that  U 
would  bo  a  desirable  practice  for  a  public  company  to 
ask  its  vhaieholdrrt  to  accept  sh.irc:(  of  another  enter* 
prise  in  lieu  of  shares  in  their  own.  Yet,  as  Mr.  Date- 
well  justly  ur|/od,  the  share  which  the  shareholders  of 
the  indut-rabbcr  Company  have  agreed  to  receive  is 
equal  in  value  to  what  they  had  gjivta.  Their  interctt 
in  tl»e  India-rubber  Company  has  been  lessened,  and 
they  have  now  an  Interest  in  the  We^t  Coast  of 
America  Telegraph  Company.  It  is  v^nificanl  that  no 
amendment  to  thcChairrnjins  proposals  was  suggested. 

We  should  not  care  to  be  holders  of  prefervcicc 
shares  in  the  Direct  Spanish  Telegraph  Company; 
we  will  say  nothing  about  ordinary  shareholders. 
Out  it  docs  not  look  healthy  when  a  company  ts  obliged 
lo  carry  forward  to  anotliot  half-year  an  arrcar  of 
H.9d.  on  the  preference  shares,  A  little  more  business, 
or  a  little  more  economy,  might  have  rendered  this 
confessiuu  of  weakness  unnecessary.  L'n  doubted  I  v  the 
directors  arc  unable  to  help  the  fact  that  the  traflic  of 
their  cibleswas  not  greater — and  it  is  suinclhing  to  be 
in  a  pusjtiun  to  asscn  that  the  cables  ihoniseU-es  have 
worked  perfectly  for  six  monthi— but  wc  are  dispoMd 
to  think  that  the  figures  on  the  debit  side  of  the  profit 
and  loss  lUtement  might  here  and  there  have  been  a 


^iSa  tiller.  The  actual  itans  an,  caftwaly.  all  amall; 
but  then  the  compsay  is  a  small  one.  Consideruig 
that  in  six  months  it  earned  only  ^^3,046,  two  hundren 
.  pounds  for  directors'  remuneration  i»,  sonte  would 
urge,  moi«  thin  ample.  Sutioneiy  too  is  put  down  at 
£g4,  or  indeed  with  £$0  from  "stationery  stoc't" 
It  amounts  to  .£144.  a  formidable  sum  in  such  a  state* 
menl.  Oil  first  looking  .it  the  balance-ahvct  our 
attention  was  arrested  by  an  item,  "  Amounts  due  e«t> 
Standing  {telegrams)"  £5,730  17s.  od.,  but  it  is  ex- 
plained that  A3.0t7  OS.  iSd.  has  been  paid  since  the 
lit  of  January.  Still,  the  sum  due  for  outctandiog 
telegrams  exceeded  the  entire  sum  received  for  them 
during  the  half-year.  The  meeting  of  the  company 
is  being  held  as  we  go  lo  pres9. 

The  directors  of  the  Brazilian  Submarine  Tcleciaph 
Company  have  declared  an  interim  dividend  of  two 
shillings  and  sixpence  per  share  at  3  per  cent,  per 
annum,  free  of  mcome  Lax,  for  the  tjuarlcr  ending 
December  31st. 

At  their  meeting  the  Directors  of  the  An^»* 
American  Telegraph  Company  resolved,  after  placing 
jf37jOO  to  the  rviiewal  fund,  to  declare  an  interim 
dividend  for  the  iju.irter  ending  the  31st  inst.  of  1  per 
cent,  on  the  ordinary  stock  and  o(  a  p«^  cent,  on  the 
preferred,  both  free  of  income  tax,  leaving  a  balance 
of  about  £j,yio  to  be  carried  forward  to  the  neit 
account. 

The  Eastern  Tf^Icgraph  Company  announces  the  pav. 
ment  of  an  interim  dividend  of  zs.6d.  per  share  00  tfie 
Ordinary  Sharen  uf  the  Company,  free  of  income  tai, 
on  the  i5ih  April  next,  in  respect  of  the  profits  (ui  the 
puartcr  ending  31st  December,  1877.  A  dividend  of 
3».  per  share  On  the  Six  per  Cent,  Preference  Shares, 
less  income  tan.  for  the  quarter  endrd  31st  March.  1878, 
will  be  paid  on  the  same  date.  The  register  of  trans- 
fers will  be  closed  from  Ihe  &(h  to  the  15th  April,  both 
days  inclusive.  The  half-yearly  intcri-st  on  the  Six 
per  Cent.  fi8S3)  Debentures  will  be  paid  on  the  15th 
April,  at  the  banking-house  of  Messrs.  Glyn,  Mills, 
Currie,  &  Co.,  67,  Loin  bard -street. 

The  directors  of  the  Eastern  Extension  Australasia 
and  China  Telegraph  Company  (Limited)  announce  a 
dividend  for  the  quarter  ended  31st  December,  iBjy. 
of  ss.  SO.  per  share,  free  of  Income  tax.  making  with 
previous  payments  a  total  of  5  per  cent,  for  the  year 
1877,  carfving  j£30,905  to  reserve. 

The  directors  of  the  Great  Northern  Telegraph 
Company  announce  their  intention  of  paying  a  linal 
dividend  of  3s.  gd,  p^^r  £ia  share*— in  additiou  to  the 
S  percent,  already  paid — to  carryforward  jS  19,277  and 
to  add  .£^0.539  to  the  reserve,  which  fund  will  then 
stand  at  ^85,542. 

The  directors  of  Ihc  W«lcrn  Union  Telegraph 
Company  notify  that  a  dividend  of  1^  per  cent,  will  be 
declared,  and  a  balance  of  136.743  dois.  carried  forward. 
The  returns  fur  the  quarter  appear  to  be  fairly  satis* 
factory. 

We  notlceanadverttsemcnl  in  a  contemporary*,  signed 
S.  F.  Van  Chuate.  We  may  probably  direct  attention 
to  this  in  our  next  issue. 

It  is  announced  that  Mr.  John  Hollocombc,  a  member 
of  the  Plalino-Qraailian  Telcjtraph  Company's  Share- 
holdcrs'Committee,  has  sailed  for  Kiode  Janeiro,  in  order 
to  carry  the  necessary  resolutions  for  the  transfer  of  the 
Company  to  London.  Telegraphic  advict^s  have  been' 
received  from  the  board  in  Rio  that  the  transfer  of  the 
Companv  will  be  passed  at  the  meeting  of  shareholders, 
to  aitena  which  Mr.  Hollocombc  has  gone  to  Uraiil.  As 
Mr.  Pender  is  the  chairman  of  the  committee  in  que*- 
tion,  it  may  be  assumed  that  the  transfer  means 
something.  Are  tlie  fortunes  of  the  shareholders  of  the 
Western  and  Brazilian  Company  about  to  be  roaliaed  F 
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ELECTRIC  LIGHTING. 


Tn  last  words  of  Ihe  expiring  poet  GoEthc  are 

mi  to  havo  been  a  cry  for  "  more  lifiht."    Wc 

reneinbef  bearing,  a  few  years  ago,  the  eminent 

SoQtch  dirine.  Principal  C:aird,  preach  one  of  his 

hmoos  sernions  to  the  students  of  Glasgow  Untver- 

iSf.   Il  was  a  disnul  November  Sunday,  and  the 

Ditte^  cbapol    vru   dimly    lit   by   coal   gas,   half- 

mned  on.    As  the  orator  waxed  mightier  in  the 

pnlpii,  tbc  winter  day  ^traned,  tind    the  darkness 

linpened.     When  at  the  climax  of  his  eloquence, 

kaiddeal/  rchcausod  tlic  closing  prayer  of  GoOthe. 

"More  light— mofc  light!"     In   an    instant    the 

dofiel  blazed  with  light.     The  janitor,  a  matter. 

otto  old  Scotchman,  had  promptly  turned  on 

ibegu.    This  practical  answer  somewhat  discom- 

fiRcil  the  preacher;    bat  it  was    cone  the  less 

ipprcciatcd  by  the  ooogivgation. 

U  in  these  times,  .i«  some  think,   the  higher 
•inrinul  light  which  Gn£!lho  sought  is  \vaning,  and 
Attorning    more    and    more  uncertain,   the   same 
Cnaol  bosaid  for  that  material  light  supplied  by  the 
Ibcpheraoo.    A  source  of  illumination,  of  a  power 
Id  brilliancy  before  luihi'-xnl  of,  and  rivalling  the 
bamgaf  the  sun  kim&elf,  is  already  in  our  hands. 
Tlie  electric  light,  as  M.  Jamin  pointed  out,  at  one 
oltlie  receat  conferences  of  the  Sorbonno,  which 
tonspond  to  our  Friday  evening  meetings  at  the 
Koral  Institution ,  has  now  cnterMt  its  practical  stage. 
Il  h«  been  so  fully  devclope<l  now  that  in  regard  to 
»o,  convenience,  and  effectiveness,  it  completely 
icIipKii,  for  certain  purposes,   the  ordinary  coal'gas 
^l^eral  vne.    These  purposes  are  the  lighting  of 
'•qwi  areas  by  a  few  powerful  lamps.    As  ycl,  thfl 
♦fcciric   light   cannot  be   said   to  be  fitted  for  the 
■ightiog  of  8rrecl.s  and  prirate  dwellings.     In  a 
pnctical   sense   it  is  not  so  divisible   as   gnit,  and 
tuaot  be  so  easily  conducted  into  all  the  niulli- 
Mods  nuniCications  of  houses  and  cities.    For  the 
^estnt,  at  least,  gas  will  hold  itK  own  in  this  depart- 
■oit;  but  for  the  lighting  of  factorieK.  largo  cnm- 
ntrdn)  establishments,  warehouses,  shops,  and  wide 
ptbic  thoroughfare*,  the  electric  light  is  ready  to 
(■■adopied  with  profit  and  ttd\'aniagc.    "  Gas,"  said 
*l.  Jimin,  "should   he  the  retail    ptinrcyor,  eleo- 
:y  the  wholesale  merchant." 
Beades  its  cheapness,  the  electric  light  is  superior 
fu-light  in  many  respects  for  such  purposes.     It 
bi  been  complained  that  the  light  is  too  white  and 


Shastly.     It  would  be  as  reasonable  to  quarrel  with 
daylight  itself  as  to  quarrel  with  it  on  this  account, 
for   the  electric  light   in  the  nearest  approach  wo 
have  m.ide  to  the  perfection  of  sunlight,  and  it  is 
only  because  wo  have  be*n  so  long  accustomed  to  the 
sickly  yellow  hue  of  gas  that  we  cannot  yet  fully 
appreciate  the  purer  brilliance  of  electricity.  Undor 
the  electric  light  the  most  delicate  colour*  preserve 
their  tinW,  and  this  fact  especially  recommends  it 
lo  dyers,  and  also  to  manulacturors  of  cloth,  for  with 
it  even  the  darkest  colours  can  be  woven  by  night 
as  well  as    by  day.     The  safety  of  the  electric 
light  against    Brc  is  another  point   in   its   favour. 
No  Inciters  are  required  to  kindle  it;  each  lamp 
is  enclosed  in  a  glass  shade,  and  lakes  of  itself 
the   place   of  fifty  or  more  scattered  jets  of  gas. 
This    consideration    has    caused    insurance    com- 
panies   to    insure    works    lit    by   electricity    at    a 
lower  rate  than  Ihe   ordinary.     The  clcdric  light 
is    hcalthioc   than   gas,  inasmuch  as  it   consumes 
litiJe  or  no  oxygen,  and   cans«iuently  gives  off 
no   foul    and    pernicious   exhalations    of  carbonic 
acid  and  other  poisonous  gases.    There  is  little  or 
no  burning  in  connection  with  it,  and  therefore, 
it  does  not  raise  the  temperature  of  Che  factory. 
It  is  handy,  for  the  necessary  apparatus,  magneto- 
electric    machines,   lamps,    and    connections,    can 
be  set  up  in    ft  very  short  lime  :  and    the  due 
lubrication  and  supply  of  carbon  wicks,  are  the  only 
further  cares  necessary.     It  has  been  objected  to 
the  ck-ctric   light  that  it  is  ton  intense  and  not 
flufficieniiy  diflusivo,  thai  it  throws  black  shadows 
and   is   therefore   unsuitcd   to   the  illumination  of 
factories,  whei«  there  is  a  multiplicity  of  shafts, 
pulleys,  and  belting.    But  this  defect,  if  it  be  a 
defect,  can  be  overcome  by  Ihe  use  of  reflectors,  or 
even  by  whitening  the  walls  and  ceilings,  so  th.it  the 
light  is  mixed  up  and  blended  into  a  soft  diffused 
radiance,  which  fills  the  whole  apartment  unilormly 
and  casts  no  shadow  at  all.    The  cost  of  maintain- 
ing  the  light,  apart  from   the   initial   expenses   of 
installation,  is  at  pre.ient  only  about  one-fifih  of  the 
cost  of  gas. 

On  the  Continent,  and  especially  in  France  and 
Germany,  where  tlic  machines  of  Gramme  and 
Siemens  have  originated,  the  application  of  tlie 
electric  light  to  large  buildings,  rail«-ay  stations,  and 
public  places,  is  proceeding  apaco.  England,  which 
is  considerctJ  by  our  Continental  neighbours  lo  be 
one  large  workshop,  is  somewhat  behindhand  in  the 
matter;  nevertheless,  owing  to  our  busy  industries, 
and  to  the  naturally  obscure  character  of  our 
remaikable  climate,  and  the  retiring  disposition  of 
our  sun,  England  is  u  country  which  has  more  to 
gain  by  adopting  the  electric  light  than  any  other . 
The  recent  TiinitJ  House  trial*  q(  d-j^jatwxiwJjwi 


tjs 


TIIH  TELEGRAPHIC  JOURNAL. 


tAHUL  13.  1878. 


mncWnes  clearly  demonitnited  that  of  those  cxperi- 
merited  upon,  the  Sicincn's  form  was  the  best.  But 
further,  and  probably  more  cmcial,  because  more 
extensive,  experiments  arc,  we  believe,  about  to  be 
made  at  the  forthcoming  Pariii  Rxliibition,  with  a 
view  of  determining  the  relative  advantages  of 
existing  machines.  It  appears  to  be  agreed  that  all 
Oic  latest  ftimis  arc  capable ofuutdoin!*  yaj-light  for 
illumination  on  a  large  scale  ;  and  it  only  remains  to 
diicuvcr  their  order  of  merit.  These  trials  will  be 
witnessed  by  visitors  rmmAll  parts  of  the  world,  and 
no  doubt  the  subject  of  electric  lighting  will  receive 
an  im)iul*o  from  such  a  display  of  its  capabilities. 
Let  us  hope  that  the  impulse  will  be  felt  in 
Engliind. 


DREGUETS  TELEPHONE. 


M.  I3RRr,i:F.T  has  invented  an  entirely  novel 
tcleptjDin'.  liasL'd  on  the  principle  of  Lippmnnn's 
electro- capillnry  elect  rouieter.  The  iransmitter 
nnd  receiver  are  exactly  alike,  and  each  comtistK 
simply  of  a.  glass  vessel  containing  a  layer 
ofmercur)-  over  which  floats  a  layer  ofaciduUted 
''niter.  Into  this  water  dips  the  point  of  a  glass 
tube  containing  mercury.  The  upper  pnrt  of  llic 
gtnss  tube  contains  air,  and  may  t)e  open  to  itic 


Atmosphere  or  closed  bv  a  plate  or  diaphragm 
capable  of  vibrating.  The  circuit  is  formed  by 
conncciing  up  the  mercury  in  the  tube  of  the 
transmiltinp  telephone  with  that  in  the  receiver, 
and  also  the  mcrcurj-  in  the  vessel  of  Ihc  transmitter 
with  Lli.it  in  ihf  rcucivor.  When  one  speaks  over 
the  top  of  the  lulw  of  the  transmitter,  the  vibrations 
of  llic  air  arc  transmitted  [hrouf;h  the  mercury*  to 
Ihc  point  of  the  tulw  where  the  mercur)*  makes 
contact  wiih  the  acidulated  water  ol  the  vessel  by 
the  fine  capillar)-  bote  of  the  tube.  Here  the 
electro-capillary  action  ukes  place,  the  vibratory 
motiODS  of  the  raercurj- generating:  electro-capillary 
currents  which  traverse  the  circuit  to  the  receiver, 
and  by  a  reverse  process  rcpi-oduce  the  air 
vibrations  at  the  lop  of  the  tubu  of  the  receiver. 
M.  Brcguet  says  that  this  telephone,  unlike 
Professor  BeH's,  is  capable  of  rcpniducing  not  only 
oscillatory  motions  ot  the  air,  Iml  of  reproducing 
the  exact  range  of  the  most  general  movements  of 
the  vibratory  plate.  A  [H>rtable  form  of  this 
msimm&u,  nMSI/uciwl  hy  M.  Lippmann,  consists 


of  a  fine  glass  tube  several  centimetres  loni 
containing  alternate  drops  of  mercury 
acidulated  water,  so  as  to  form  an  clectro-capillar^ 
series.  It  is  .scaled  at  the  cndi?.  by  which  two 
platinum  wires  make  contact  with  the  terminal 
mercury  drops.  A  rondtUe  of  firwood  is  fixed 
normally  to  tha  tube  b>'  its  centre,  .and  gives  a 
larger  surface  for  the  v«cc  to  act  against,  so  as  to 
furnish  more  motion  to  the  tube  when  it  acts  as  a  j 
transmitter,  and  be  easily  applied  to  the  car  when  iMj 
is  a  receiver.  ^B 

M.  Breguet  claims  for  this  telephone.  Iliat  it  will 
act  through  submaiSne  cables  with  instantaneous 
oiTcct,  because  it  will  only  establish  variattanx  nf 
/urtentiai  M  the  sending  end  of  the  line,  and.  unlike 
oilier  tclephunes,  will  not  generate  currtKls  to  flo«- 
Ihryiigli  the  line.  Uut  thiscLaira  does  not  .appear  to 
us  to  be  justifiable,  since  currents  must  result  in  the 
line  from  the  variations  of  potential  set  up,  and  if 
there  is  to  bo  any  communicalion  at  all,  they  must 
travel  throughout  Uic  length  of  the  cable  from  end 
to  end. 


EDISON'S  TKLEPHOXE. 


Doeribcil  by  0-  B.  P«w«»rr  in  ScHt^r^t  tfmtify. 


Mk.  Thom.va  a,  Ediso.s,  of  Menlo  Park.  New 
Jersey,  has  invented  a  telephone  which,  like  that  of 
Gray,  IE  based  upon  the  principle  of  var^'ing   lh« 


strength  of  a  battery  current  In  uni&nn  with  the 
and  Ml  of  the  vocal  utterance.     The  problem 
practically  varying  the  rcsisunce  controlled  by  the 
diaphragm,  so  as  to  accomphsh  this  result,  was  by^ 
no  means  an  easy  one.     Tty  constant  experimenting,  .^ 
Mr.  Edison  at  length  made  the  discovery  that,  when 
properly  prepared,  carbon  possessed  the  remarkable^ 
property  of  changing  its  resisunce  with  presume 
and  that  the  ratios  of  these  changes,  moreorerj 
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rrespoadedcxactI)'wttb  the  pressure.  Here,  then, 
a  Uie  M>lutioii ;  for.  by  \-ibraiing  a  diaphragm  with 
ryiog  Uegrecs  ol  pressure  aj^in&t  a  disc  of  carbon, 
uch  is  mA4]«  to  form  n  portion  of  .in  electric 
rcuit,  Uie  re&isUncc  of  the  disc  would  vary  in 
ncise  accordance  with  the  dcKrcc  of  pressure,  and 
wtscqucnlly  a  proponionaio  varialion  would  be 
oca&ioned  in  th«  streogtb  of  the  current.  The 
liter  would  thus  possess  all  Ihc  characteristics  of 
lie  vocal  waves,  and  by  its  reaction  through  the 
nedium  of  an  elect ro-m.ignct,  mi^ht  then  transfer 
bem  lu  a  incullic  diaphragm,  causing  the  latter  tu 
iabrate.  and  thus  reproduce  audible  speech.  The 
Spue  shows  the  telephone  as  now  constructed  by 
to.  Edison.  The  carbon  disc  is  represented  by  the 
tek  purtiuo,  E,  near  the  di»phragin,  a,  a,  placed 
Mtween  two  platinum  plates,  D  and  (1,  which  are 
ioniKetcd  in  the  battery  circuit,  as  nhown  by  the 
A  nnull  piece  of  rubber  tubing,  B,  is  attached 
ctfttre  of  the  metallic  diaphragm,  and  presses 
agajatit  an  ivory  jiiecc,  1%  which  in  placed 
lyover  one  nf  the  platinum  plates.  When- 
Ihercforc,  any  mutiun  is  given  to  the  dia- 
;m  it  is  immediately  followed  by  a  corrcs- 
ig  pressure  upon  the  c:irbyn,and  Uy  a  change 
tancc  in  the  latter,  as  described  above.  It  is 
iQs  that  any  elect ro-ni:iK net,  properly  fitted 
an  iron  di.iphragm,  will  answer  for  a  receiving 
iincnl  in  connccUun  with  this  apparatus. 


ffESrOiYS  DYNAMO-ELECTRIC  MACHINE. 

Tnis  convenient  tnacbiao.  tlio  invention  of  Mr. 
fAmtd  Weston,  an  .American  electro-metallurgist, 
las,  iluring  the  bst  two  yean  in  America  been 
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Endoally  taking  the  place  of  the  Urge  and  trouble- 
•nmc  batteries  nitherlo  used  in  clcctrotyping  ;  and 
M  a^ncy  has  recently  been  opened  for  it  m  London 
u  41,  Ouc«n  ^'"cioria 'Street.  It  is  small  and  com - 
PW.  easy  of  mana^emcLnt,  requiring  only  10  be  con- 
"Brted  up  by  a  belting  to  a  KJUrcc  of  rotary  power, 
adyiddB  a  uniform  current,  capable  of  dqiositiDg  a 
iWl  of  copper  fiom  type  in  from  twn  to  two  and  a 
fair  hours,  the  shell  being  homogeneous  in  texture, 
»iul  free  from  pin-holes.    Nieltd-plaling  is  an  indus- 


try which  is  coming  more  and  more  into  use,  owing 
parlly  to  its  wlvcr^-  lustre  and  the  low  cost  of  tho 
metal,  but  principally  10  the  impetus  given  to  it  by 
the  introduction  of  those  machines.  The  recent  dis- 
coveries of  nickel  ore  in  New  Caledonia  will  doubt- 
less tend  to  uocelemie  its  exteniion  still  more. 

I'ig.  I  represents  Ihc  internal  arrangement  of  iIib 
machine.  An  iron  ling,  or  eylinder,  a,  forming  the 
outer  case,  i»  fixetl  i^xm  a  wooden  base.  From  tho 
interior  of  this  ring  a  number  of  magnets,  a,  »,  », 
projptt  at  t-quidirdant  intcr\-iil8,  all  pointing  lo  iho 
centra  of  the  ring.  These  magnets  conjist  of  a  co«) 
of  iron,  to  which  are  tislcncd  a  number  of  thin. 
tempered  steel  plates,  the  whole  being  wound  with 
insulated  copper  wire,  fi,  t,  6.  'I"hcv  arc  connected 
up  together,  so  that  the  pules  arc  alternately  north 
and  south.  In  the  central  space  between  the  poles 
of  thtse  magnets, a  revolving  shaft,  c, carries  aseries 
of  armatures,  c,  s,  B,  made  in  segments,  Theso 
armatures  arc  formed  of  iron  cores,  wound  with 
wire,  G.  G,  G.  The  outer  projecting  ends,  E,  K,  B, 
are  thin  loicngc-shaped  pieoes  of  iron.  »i>  arranged 
that  when  lliey  are  simultiincously  revolved  by  tho 
turning  of  the  shaft  tliey  will  pass  very  close  to  the 
inner  polos  of  the  electro-magnets,  b;,  a,  b,  but 
without  touching. 

When  the  shaft,  £,  which  carries  the  armalure%j 
G,  o,  G,  is  revolved  rapidly  past  the  cleclro-magnct^ 
B  (which  have  been   previously  charged),  current* 
arc  induced  iu   the  coils  of  the  armature,  and,  as 
the-«!  currents  arc  alternating,  a  commutator,  II,  ll', 
fixed  upon  the  shaft,  is  adopted  to  render  Ihcm 
uniform.      Two  springs,  or  lirushcs,  l,  l'.  arc  used 
along  with  this  commuuior  to  pick  up  tlic  currenu 
from  it.     They  are  made  of  very  thin,  liard  rolludj 
sheet  copper,  silver  plated,  iu  order  to  secure  ^<>o41 
contact    without   much   friction.     They   aro  siK-oi" 
plated  in  order  to  prevent  oxidation  of  the  scjiariiie 


strips,  ond  60  secure  a  conuection  between  the 
whole.  These  springs  arc  fixed  in  adjustible  clampe, 
supported  on  brass  pillars. 

The  optraiion  of  the  machine  is  aa  follows  :— If 
the  machine  be  new,  the  current  from  a  battery  or 
other  source  of  electricity  is  first  paused  through  tho 
outer  elect ro-magncts  in  order  lo  magnetise  the  steel 
plates  of  Ihc  core  feeblv,  but  periiiancnlly-  The 
shaft  and  armature  arc  then  rotated  by  means  of  a 
belt,  from  any  coiwtai'vtav  ^ouit^i  t»\  \fW«4«  ■,  -wt-^ 
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currents  are  thereby  induced  in  tlie  coiU  of  the 
armaluro  :  these  are  rendered  similar  in  dircciion  by 
the  commutator,  and  gathered  up  by  the  bruihes  or 
sprinffs,  L.  I,'.  From  th<!  two  pilkrs  they  are  led 
by  wires,  k,  n.  to  the  coils  of  the  electro-magnets, 
which  they  further  enrich  with  m-ignctism.  This 
inteascr  mj^tnctis^tion  of  the  electro- magnets  in- 
duces intcnser  current*  in  the  rotalinx  armature, 
which  agTiin  flow  to  intensify-  yet  more  the  inducing 
elect ro-m,ignets,  and  m)  on.  according  to  the  well- 
known  principleof  mutual  accumulation.  To  utilise 
the  currents  from  such  *  machine,  it  would  siisplr 
be  necessary  to  place  the  \vork  10  be  done  in  circuit 
with  the  electro- magnets  and  armaturwi.  wj  that  the 
currents  induced  in  the  armatures  may  pass  thruugh 
the  work  as  well  as  the  eleccro-magnets.     Bill  thiti 

,  mode  of  employing  iho  currents  is  quite  unsiiilpd  to 
electro-nietoilurg}-,  as  the  secondary  currents  result- 
ing from  polarisation  of  the  electrode*  in  the  de- 
positing rat  would,  when  the  speed  of  the  machine 

I  fell  below  a  ccrt.tin  point,  reverse  the  oobrily  of  the 
electro-mitgncii;  and  Uie  direction  01  the  curreut, 
thereby  undoing  what  had  licon  prcriouily  done, 
ud  debdng  the  clcctrot\-pc. 

The  device  for  preventing  this  cvi!  effect  is  a 
Ipcdnl  feature  of  the  Weston  machine.  An  up- 
right pillar  of  brass,  iron,  or  ollwr  good  conducting 
material  is  fixed  on  the  hasc  of  the  machine.     On 

:  the  top  of  this  pillar  is  placed  a  cup,  which  cwi  be 

irotated  round  it.1  verticil  axis  by  means  of  a  belt 
7m  the  shaft  of  the  machine.    This  cup  has  ribs  or 

tpaddles  on  the  inner  side  of  its  lower  half  as  shewn 
in  lig  3.    At  a  Ghori  distance  from  this  pillar,  is 

EUced  itnother  upright  pillar  parallel  with  the  first, 
lit  having  its  end  heni  over  at  right  nnglcs  towards 
the  first  in  such  n  way  as  to  project  over  the  top  of 
the  cup.    From  the  end  of  ibis  arm,  or  bracket,  a 
copiwr  wire  with  an  amalcam.-tted  point  is  made  to 
dip  mtotho  cup.     The  length  tn  which  this  wire  can 
(dip  down  into  the  cup  is  adjustibic  by  a  screw.     A 
iBmall  quantity  of  mercur>'  is  poured  into  the  tower 
[lialf  of  the  cup,  and  the  wire  adjusted  so  that  it  just 
{wakes  contact  with  the  surface  of  the  mercury.    It 
obvious  that  so  long  as  the  cup  is  at  rest,  the 
finercury  will  remain  at  the  bottom,  and  the  wire 
aod  cup  will  be  in  metallic  contact.    A  circuit  can 
therefore  bo  established  through  them.     But  if  the 
cup  be  routed  at  a  certain  speed,  (ho  mercury  will 
(tisc  in  it,  and  the  contact  between  wire  and  cup  will 
be  broken.      la  this  way    the  circuit  would    be 
interrupted. 

This  goremor  is  inserted  in  the  circuit  of  the 
^nacttine,  that  is  to  say,  the  circuit  formed  oftho 
'  armature  coils,  and  the  electro-magnets.     The  cur- 
reut pas^es  up  one  pillar  to  tbc  mercury  cup  and 
thence  by  the  wire  along  the  arm  and  down  the  other 
pillar.    The  mercury  cup  is  routed  by  a  conneciioii 
fi-om  the  shaft  of  the  armature,  and  there  is  a  certain 
kipecd  of  rotation  which  causes  the  mercury  to  rise 
"in  the  cup,  breaking  contact  with  the  wire.     In  thi.s 
case  the  current  could  then  flow  through  an  outside 
arcuit  cunnsting  of  the  work  to  be  done,  if  it  were 
connected  up  to  the  pillars.    Conversely,  when  the 
shaft  of  the  iiiachinc.  and  consequently  the  cup  falls 
to  a  certain  speed,  the  corineciion  between  the  cup 
and    wire    would    again   be    completed,    and    the 
[■current  would  be  short  circuited  past  the  external 
tworking  circuit.     By  this  contrivance  it  is  obviously 
^tapossible  for  the  reverse  current  from  the  electrodes 


of  an  electro-typing  vat  to  rerene  the  polarity  of 
tlie  clectro-magiiets  when  thespcctl  of  rotation  f:tltii 
below  a  certain  point,  l>ocausc  such  currents  would 
not  be  allowed  to  enter  the  electro- mag  nets  at  all ; 
they  would  bo  short  circuited  through  the  wire  and 
mercury  and  would  speedily  exhaust  themselves. 
Figure  3  represents  the  external  appearance  of 
this  machine.  No.  4  machine  is  largtuy  used  by 
m:inuticturcrs  of  silver  ware  and  nickel,  coiiper, 
and  bronco  eoodB.  It  is  16  by  ii  inches  in  the  base, 
weighs  350  Tba.,  and  costs  ^100.  It  can  be  driven  at 
a  Rpeed  of  800  turns  per  minute  by  |  of  a  horso 
power. 


VARLEVSM.\GNF.T0ELECTR1C  MACHINE 


The  principle  and  chief  features  of  novelty  in  this 
machine  mainly  consists  in  maintaining  actual  nr 
nearly  actual  contact  between  the  armatures  and 
poles  of  the  inducing  magnets.  The  magnets  tlicm* 
selves,  together  with  the  intennediaie  cores,  arc 
surroundM  by  helices,  and  form  complete  magnetic 
circuits,  so  that  the  m-ngnctic  poles  of  the  permanent 
or  electro-inducing  magnets  have  their  respective 
north  and  south  poles  continuously,  or  narly  con- 
tinuously, closed  not  with*  lauding  the  movement  of 
the  .armature  or  arm.iturcs,  but  which  armature  or 
armatures  when  rotated  or  moved  to  or  fro  along 
the  iron  ring  or  link  included  in  or  forming  part  uf 
thu  continuous  magnetic  circuit,  alters  the  direction 
of  the  magnetic  conduction  through  the  inducing 
cores  surrounded  by  electric  conductors  ;  (he  etfect 
of  which  alteration  is  to  generate  electricity  in  the 
conductors  forming  the  helices.  The  armatures 
being  in  actual  or  nearly  actual  contact  with  the 
inducing  magnets  insure  a  more  perfect  magnetic 
conduction  through  the  intermediate  cores  with 
which  the  inducing  magnets  form  an  unbroken 
magnetic  circuit,  so  that  a  very  large  per  ccutage  of 
work  done  in  giving  motion  to  the  mactiiuc  is  con- 
verted into  electric  energy. 

A  machine  on  this  principle,  in  its  simplest  lorm, 
consists  of  two  horse-shoe  magnets  placed  opposite 
one  anotlier,  and  with  two  soft  iron  cores,  on  which 
coils  of  covered  wire  arc  wound,  placed  between 
their  poles.  The  two  north  poles  of  Die  magnets 
•irc  in  contact  with  the  two  ends  of  one  of  the  cofes, 
and  the  two  south  poles  ate  similarly  placed  in 
relation  to  the  other  core.  Together' with  these, 
which  are  Oxed  p;trts  of  the  apporutus.  there  is  an 
armature  to  which  a  reciprocating  motion  is  com' 
inunicated,  which  places  it  first  in  contact  or  nearly 
so  with  the  two  [>oles  of  one  magnet,  and  then 
transfers  it  to  a  corresponding  position  in  respect  to 
the  other  magnet.  To  increase  the  area  of  the  sur- 
faces in  contact  or  close  proximity,  tho  laces  of  the 
magnets  and  of  the  armature  may  be  grooved.  The 
armalurti  mar  also  be  made  double,  so  that  the  poles 
of  the  magnets  ma^  bo  received  between  its  two 
parts.  Tho  attraction  of  the  magnet  for  the  two 
parts  of  the  armature  will  then  balance  CAch  other, 
and  by  a  screw  adjtistmcnt  the  surfaces  of  the  arma- 
ture maybe  brought  very  close  to  the  surfaces  of  the 
magnets  without  giving  rise  to  friction.  In  pUceol^j 
a  reciprocating  armature  a  rotating  armature  roar] 
be  employed,  so  formed  as  to  connect  the  nurthj 
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pole  of  one  magnet  with  the  south  pole  of  theother, 
ind  as  it  rotates  to  couple  the  poles  alternately. 

In  Figure  I,  M  and  h'  are  hone-shoe  magnets ; 
pennaneat  magnets  are  represented  but  electro- 
tmgnets  are  also  available.  Between  the  magnets 
and  in  with  them  are  two  cores  of  soft  iron  wound 
with  coils  of  insulated  wire  c,  c' ;  they  form  part  of 
^  circuit  or  circuits  in  which  the  electricity  gene- 


observed  that  in  this  arrangement  no  reversal  of  the 
magnetism  in  the  armature  a  takes  place. 

Figure  2  is  an  end  view  of  the  armature  a  shewing 
how  it  is  grooved  into  the  horns  of  the  permanent 
magnets  m,  m'.  Figure  3  shews  the  rotating  arma> 
ture  arrangement  The  armature  is  mounted  upon 
a  rotating  axis  D,  and  as  it  revolves  it  alternately 
closes  the  pole  n  with  s*  and  n'  with  s.    In  thu 


P  I   C     I 


'Ued  bv  the  apparatus  is  transmitted,  s,  s,  and  s\ 
s'l  mark  the  poles  of  the  magnets  m  and  m'.  o,  0, 
^  guides  made  of  gun  metalin  which  the  rod  d  is 
"te  to  slide  to  and  fro ;  it  has  upon  it  the  armature  of 
■oft  iron  marked  a.  A  reciprocating  movement  may 
becommunicated  to  the  armature  between  the  guides 
0  by  connecting  the  rod  D  directly  or  indirectly 
titb  a  steam  engine  or  other  motor.    It  will  be 


arrangement  the  magnetism  in  the  armature  a  is 
reversed  in  each  rotation,  and  the  armature  carries 
a  coil  c',  so  that  electricity  will  be  generated  in  the 
circuit  of  which  this  coil  forms  part.  An  ordinary 
rotating  commutator  may  be  included  in  the  circuit 
and  the  electricity  can  then  be  employed  to  excite 
the  magnets  m,  m*,  when  electro-magnets  are 
employ^. 


THE    LIGHTNING    ROD. 


Bv  R.  J.  MANN,  M.D..  F.R.A.S. 


b  a  paper  read  before  the  Society  of  Arts,  Dr.  Mann 

ts  the  following  summary  of  the  conclusions  he 
arrived  at  witb  reference  to  the  construction  of 
lif^toing  rods : — 

I.  The  copper  rope,  or  rod,  employed  as  the 
inain  stem  of  a  lightning  conductor,  should  tn  no 
case  have  a  diameter  of  less  than  four-tenths  of  an 
inch, 

1.  A  rope,  or  rod,  of  four-tenths  of  an  inch  in 
(Gtmeter  is  not  large  enough  for  the  protection  of 
buildings  that  are  more  than  80  feet  high.  The 
resiitanoe  ofiered  by  a  conductor  of  any  given 
ffinneter  Increases   with  its  length.     Long  con- 


ductors, therefore,  require  to  be  of  larger  size  than 
short  ones. 

3.  For  every  additional  80  ft.  of  height,  or  of 
extent,  a  second  rope,  or  rod,  of  the  same  trans- 
verse dimensions  must  be  added,  or  the  sectional 
area  of  the  single  rod  must  be  increased  in  a  similar 
degree. 

4.  It  is  of  no  practical  importance  whether  the 
conductor  possess  the  form  of  a  rope  of  twisted 
wire,  or  of  a  rod,  provided  it  be  of  sufKcient 
dimensions  for  the  work  which  it  has  to  perform. 

5.  If  a  cylinder,  or  pipe,  is  used  instead  of  a  rope, 
or  rod,  it  must  be  considered  as  furnishing  the  same 
conducting  capacity  that  it  would  have  if  slit  up 
along  one  side,  and  opened  out  into  the  form  of  a 
flat  band. 
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instead  of  copper,  but  it  must  hare  considerably^ 
larger  uze,  because  11*011  is  of  inferior  conducting 
capacity  to  copper.  Increased  size  catti  quite  com- 
pensate for  iiifcinor  tmnsmillitig  capacitv. 

7.  An  iron  rope,  or  rod,  to  bo  equally  cRicient, 
must  be  rather  more  th-ii)  double  [he  width  of  a 
copper  rope  or  rod.  In  ciacl  figures  the  pi-o- 
portional  diameters  needed  is  as  d-j  to  1-5.  Hie 
conductinc  capacity  of  iron  is  five  and  a-half  times 
less  that!  that  of  copper,  or,  in  more  exact  figures, 
as  14  to  77- 

8.  A  gah-ani&ed  iron  rope  conductor  bhould,  in  no 
circumBliince,  be  lets  than  eight-tenths  of  an  inch 
in  diameter. 

9.  When  a  strip,  or  tape,  of  copper,  is  used  in 
place  of  a  rope,  or  rod,  it  should  be  in  no  case  less 
than  three  quancrs  of  an  inch  broad,  and  one-eighth 
of  an  inch  thick.  Such  a  strip  contains  a  sectional 
area  of  a  tenth  of  a  square  incit. 

10.  Galvanised  iron,  when  used  in  the  form  of  a 
strip,  should  be  four  iiicheii  wide,  and  an  eighth  of 
nn  mch  lliick.  Such  a  stitu  wauM  contain  a  trifle 
more  than  half  a  square  incli  of  sectional  area. 

I  [.  A  lii;h(fi:ii^-roJ  must  be  absotiLtcly  unbroken, 
or  of  continuous  length  from  end  to  cno. 

|].  When   nietullic  \v;Ltcr-pi])e)i,  or  oilier  similar 

stretches  of  mciat  forming  pan  of  the  structure,  of 

l-3Ln  edifue,  Are  made  tu  do  service  lis  lightning  con. 

juctors,  all  joints  mti&t  be  c-Lrefiilly  made  grnxL  by 

alder,    and    tested    aftc^^^'3^ds    to    ascertain    the 

jfficttDcy  of  their  conthicting  capacity.     Without 

lis  precaution,  the  arrangement  is  liable  to  be  a 

source  of  danger,  in!>te4id  of  a  means  ufKifcty. 

13.  It  ii  (juile  unimportant  how  a  lightning- 
rod  is  attached  to  a  building.  It  docs  not  need 
insubting  fastenings ;  ordinarj*  mclal  clamps  of  nny 
kind  may  be  quite  safely  employed,  provided  the 
rod  be  of  good  conducting  capacity,  and  ochem'ise 
efficient. 

14.  The  rod  must  be  terminated  above  in  metal 
p^lints,  well  projected  up  into  the  air. 

15.  The  tcmiinid  points  may  be  made  either  of 
copper,  or  iroti,  but  they  must  be  tapered  out  ver)- 

[igrudually,  and  be  perfectly  sharp.  An  alloy  eom- 
isposcd  of  83  spans  of  silver,  and  165  parts  of  copper, 
(Ibrmsan  excellent  material  for  tipping  the  E>oinls, 
because  it  enables  these  to  preserve,  for  a  long  time, 
their  sharpness  under  the  circumstam^e  nf  exposure 
to  moist  air.  The  .silver  tips  should  be  made  about 
two  inclics  long,  and  be  firmly  screwed  into  the 
termination  of  the  conductor. 

16.  The  air-termioal  of  the  conductor  should  be 
branched  out  into  several  ]>o>nt)i.  Multiple  points 
— or  aigrettes,  as  they  are  termed— of  this  kind,  are 
now  made  in  copper,  of  very  good  form,  by  all  the 
best  electrical  engineer. 

17.  The  larger  the  building  that  has  to  bo  pro- 
tected, the  more  points,  or  clusters  of  points,  should 
be  used.  In  the  case  of  buil<1ing»  of  any  consi>denible 
extent  the  conductor  itself  must  be  branched  out  to 
all  pails,  and  each  branch  must  end  in  Its  own  pro- 
jecting tuft  of  points. 

18.  Terminal  points  should  project  into  the  air,  at 
least  eight  feet  beyond  the  building  itself. 

19.  The  general  idea  may  be  kept  in  mind  that 
lightning  conductors  approxim.itely  protect  a 
conical  space  around  them,  whose  base  is  four  times 
as  wide  as  the  conductor  is  high.  This  principle, 
however,  is  not  an  infallible  one,  and  it  must  not, 


therefore,  be  too  implicitly  relied  upon.    When-  — 
ever  any  parts  of  a  building  approach  towards  the 
limiting  Kurfaee  of  sudi  a  conical  space,  addttianti 
points  should  be  6xcd  there,  and  be  brought  inic    _ 
coimcctioii  with  the  general  syslcm  of  liie  con  -<- 
duclor. 

10.  The  bottom  of  the  conductor  must  be  carried 
domi  into  the  earth,  and  be  connected  with  ii  by 
surliice-conliict  of  large  e«tent. 

ai.  About  the  best  earth-terminal  that  can  be 
contrived,  consints  in  connecting  the  end  of  thccoa* 
ductorwith  the  iron  main  of  a  gas-sorvice,  or  walrr- 
servicc.  Thecndof theconductorshouldbealtsdied 
to  a  broad  piece  of  copper  or  iron,  and  this  should 
be  laid  close  nlung  the  metal  surface  of  the  ouin 
underground,  or,  wTierc  practicable,  be  even  attuhed 
to  it  bv  some  kind  of  solder, 

11.  \Vherc  there  is  not  the  opportunity  for  adoft- 
ing  this  expedient,  the  lower  end  of  the  condocnr 
should  be  placed  in  a  shallow  trench,  opened  out  K 
feet  in  the  moist  ground,  and  be  buried  along  ii  It 
to  ihc  end,  and  be  also  well  packed  round  with  gs 
coke,  broken  into  small  pieces,  before  the  trcDch  it 
covered  up  with  earth. 

13.  Plates  of  copper,  or  iron,  may  be  used  if 
ea.rth-lcnninal.t,  if  this  be  preferred.  The  plitc 
shnuld  not  then,  howct*er.  in  any  ca.se,  furnish  leM 
than  two  stju.ire  yards  of  earth  cunlaci,  reckoning 
both  sides,  and  it  must  be  carefully  riretied  aiH 
soldered  to  the  conductor,  and  be  surrounded  wilb 
broken  coke,  Iwforc  it  is  buried  up  in  the  earth. 

34.  When  tlic  earth  is  unavoidably  dry.  the 
earth  ■contacts  of  the  conductor  must  bo  made 
proportinnally  large.  Abundant  size  may  be  bo 
managed  as  to  couipcnsato  for  the  disadvantage  o( 
dryness. 

35.  With  drv  earth-con  tacts,  lightning  rods  nuy 
be  a  source  ordangcr  instead  ol  safety,  if  this  pre- 
cauUon  be  not  observed,  Tlie  only  mtans  by  which 
it  can  be  ascertained  whether  a' dry  earth-contact 
has  been  made  large  enough  is  tlic  croplo>'Tneat 
of  the  galvanometer.  This  twst  t^liouM  never  be 
omitted  when  the  conductor  terminates  in  a  dry 
soil. 

16.  The  danger  of  a  lateral  discharge  from  a 
li^jhtning  conductor  diminishes  with  its  capacity.  A 
large  well-pointed  and  well-grounded  conductor  will 
convey  a  very  powerful  discharge  to  the  earth  with- 
out the  slighlcsr  tendency  to  strike  through  any 
object  external  to  the  rod.  A  small  and  imperfectly 
appointed  conductor,  on  the  other  hand,  is  always 
prone,  during  the  trasmlssion  of  lightning;  to  flash 
off  some  portion  to  surrounding  objects. 

37-  The  capcity  of  a  conductor  mar  pnctically 
be  increased  10  three  ways  to  ensure  this  efScieDCy 
and  safely  : — I.  By  the  employment  of  larger  ropes 
or  rods;  3.  By  a  more  abundant  service  ol  points  : 
and  3.  By  amplification  and  improvement  of  the 
earth  contact. 

18.  The  proof  that  a  conductor  has  been  made 
capacious  enough  by  tlie  judicious  emplorroent  of 
these  means,  is  furnished  by  the  magnetic  needle 
of  a  galvanometer  not  being  materially  dcflecKd 
when  a  galvanic  current  is  passed  through  the  con- 
ductor to  the  earth. 

19.  All  large  masses  of  metal  contained  in  a 
building  should  be  metallically  connected  with  the 
lightning-rod,  unless  when  such  aie  liable  to  be 
occupied  by  living  people  during  a  thuoderstonn, 
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in  tbc  CAM  or  an  iron  tKilcony  RxmI  outnlde  a 

^ar«II  in  Tront  of  a  casement ;  it  Is  then  better  that 

such  nasscs  should  not  be  connected  with  the  con- 

dDctor,  because,  under  »uch  ciicumitlances,  persoD» 

MandiDg   upon    Ihcm  irould  be  ia  Icsh   d.-inger  of 

beti^stmcK.    When  they  .tre  connected  with  the 

cooduclor  there  is  atn-ays  some  risJt  of  persons 

studiBg  upon  them  furnishing  a  path  for  the  light- 

nmg  to  the  conductor. 

io.  Tbc  bcM  method  of  conncciinj;  masses  of 
BHtal  with  a  conductor  is  by  closed  circuits.  TlM 
k  a  connecting  metallic  ktnd  should  proceed  to 
dun  from  two  different  parts  of  the  conauctor. 

JI-  Soft  metal  Ba>i-pii>c»  mu<t  never  tw  allrm-ed 
Id  run  anywhere  near  tn  a  lightning  conductor, 
htctaso  there  is  xlways  danger  whan  they  arc  so 
placed  of  some  pan  of  the  discharge  deviating 
Bva  its  proper  route  to  avail  itself  of  the  good 
arth-contaci  I'umished  by  the  expanded  maim  of 
Ike  gas  supply,  and  in  doing  so  of  melttng  the 
tBalTfusiblc  gas-pipe  and  setting  fire  to  the  ^as. 

31.  Zinc  or  iron  pipes  on  the  tops  of  chimneys 
ire  always  to  be  regarded  as  masses  of  melal  that 
m  to  be  brought  into  ooanection  witti  ihe  con- 
ductor. 

}j.  I^t>'  chimncr  shafts  may  always  be  satis- 
factorily protected  oy  a  single  conductor.  Care 
must,  however,  be  taken  that  the  site  of  (he  con- 
ductor is  adequate  for  the  height,  and  the  top  of 
the  shall  must  be  entirety  encompassed  hy  a  bar 
or  parapet  edge  of  meul,  and  points  must  radiate 
frona  it  on  all  sides  into  the  air. 

34,  In  the  case  of  manufactories  where  corrosiro 
¥apoun  arc  emitted  from  the  chimneys,  copper  or 
iron  terminaU  should  be  soldered  into  Ic-idcn  tubes, 
nnd  a  subordinate  service  of  points  should  be  added 
at  some  lower  level,  where  they  would  not  be  IiaUc 
10  be  affected  by  the  corrosive  vapours. 


Scfoitbfl. 

tWitt-Boci  <f  Viefkl  formula  an./  A/tmefatiifj  for 
Cmtand  MKhankix!  Enginre*t.  By  GtHLFORD 
X^  MoLFsWotTH.  Nineteenth  edition,  with  a 
rduabte   cotilribution    on   telegraphs  by  R.  S. 


and  F.  X.  Spon, 


BkoUOH,     Indian    Telegraph    Dep;jrtmenl,    and 
Pacst    Hiiios,    L.I-D.     E. 
Ckuing  Cross,  London. 

Tbat  Ibis  bandy  pocket-book  should  have  reached 
K  niocteenlh  edition  is  a  decisive  proof  of  its  merits. 
The  addition  in  the  later  editions  of  a  section 
devoted  to  Iclepraph  conMniction  rtdds  veiv  much 
lo  the  value  of  trie  work  ;  but  we  must  conlcss  that 
tome  portions  of  the  matter  in  this  section  arc  of  a 
perfectly  useless  nature.  Of  what  use,  for  instance, 
k  Dinnbor  of  formuhe  on  the  Catenary  can  be  to  the 
lelqpaph  engineer  is  beyond  oirr  compreheosion. 
Wc  do  not  hesitate  to  say  tbat  &lessrs.  Orough  and 
HigKs  could  not  bring  forward  a  single  instance  in 
wlucti  such  formuliB  have  proved  of  the  slightest 
priKitcal  value  to  the  telegraph  engineer.  The 
example  wc  have  picked  out  is  by  no  means  an 
isolated  case,  as  we  could  point  to  many  other 
Instances  if  necessary*.  It  is  perfectly  true  ihut 
roonuljo  may  a[>pear  to  be  of  no  value  when  such  is 
not  really  iHe  case,  and  this  is  way  oiitn  the  coa- 


sequence  of  the  extremely  unpractical  way  in 
which  stid)  matters  are  put  before  tlie  seeker  ofler 
information.  That  theory  may  be  of  use-,  it  is 
essential  that  it  be  put  to  such  a  form  that  it  can  be 
of  practical  v:tluc,  and  it  is  a  f^ly  that  skilled  mathe- 
maticians do  not  exercise  their  skill  by  explaining 
how  their  formuhc  may  be  made  useful ;  if  they  did 
so  wc  should  hear  less  of  the  cry,  "  Very  beautiful  in 
theory,  but  practically  quiUi  useless.'* 


EUmentarv  Ttxi-Booh  of  Phrutt.  By  J.  D.  EveSKIT, 
M.A.,  D.CL.  Btackie  and  Son,  Glasgow  and 
Edinburgh. 
This  linle  book  is  primarily  intended  as  a  text-book 
for  elementary  classes  of  physics,  and  is  well  adapted 
for  that  purpose.  The  chapters  which  deal  with 
electricity,  altliough  short,  are  well  written,  and  put 
the  subject  clearly  before  tlic  reader. 


ArreKTtoM  has  been  called  to  what  may  be  tbo  eariiest 
musical  telephone  we  are  acquainted  with.  Dingiest 
P^ytttkniieher  Jimmal  for  1853,  and  Bottger't  IVjt- 
tecknitektr  NpttMblatt  for  1853,  contain  acme  account 
of  it.  It  was  the  invention  of  M.  R*  term  a  of  Pnigae, 
and  was  a  keyed  instrument  which,  by  a  galvanic  ctir- 
rent,  set  a  small  iron  plate  Into  vibration  as  soon  as 
the  hand  left  the  key.  Each  key  gave  a  difFcrent  note, 
and  a  similar  instrument  at  a  considerable  distance  was 
caused,  by  an  eleelrical  communication,  to  give  out  the 
same  music. 

Is  Jersey  City,  U.S.,  a  telephone  line  has  been  erected 
betwoen  the  County  Court-house  and  a  central  oflfiee,  lo 
enable  the  lawyers  engaged  at  the  court  to  communicate 
with  their  offices. 

Thk  Charles  B—  mentioned  in  Count  du  Moncel's 
"Treatise  on  Electricity,"  as  having  conceived  the  idea 
of  a  speaking  telephone  in  185.1,  ■>  M,  Charles  Bourscllc, 
sub- inspector  of  telegraph  lines  at  Aueh. 

Thk  telephone  ts  ctusing  some  excitement  in  Spain, 
Large  numbers  are  being  manufacturad  at  Barcelona, 
and  conversation  has  been  carried  on  between  that 
city  and  Satagossa,  a  distance  of  2^  kilometres.  The 
Rounda  were  heard  most  distinctly  at  Barcelona,  where 
(he  speaker  stood  in  a  closed  sentry-box  or  turret, 
which  excluded  extraneous  noises.  For  so  great  n 
distance,  It  was  found  nece»jary  lo  give  a  considerable 
resistance  10  Ihe  bobbins  of  the  telephones. 

A  Maonkto- Electric  Machik»,  included  in  the 
telephone  circuit,  operates  a*  an  alarm  ;  for  on  turning 
the  handle,  a  series  o(  comparatively  loud  taps  can  be 
beard  in  the  telephones. 

T.\LKi!  t;  has  been  carried  on  by  employing  the 
water  and  gas  pipes  (or  a  circuit  between  two  houses 
thirty  yatd»ap»tV, 
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The  Telephone  as  a  Currbsf  DEnicTOR.— Mr_ 
Herbert  Tomlinson  writes  to  Nature,  March  14th,  to 
say  that  he  has  been  able  to  api>ljr  tKe  telephone  to  the 
measiircment  of  resistAncex  by  &  Whe&tstone  bridge. 
The  telephone  was  put  in  the  itcad  of  the  galv&nometer, 
and  ils  circuit  w&s  rapidly  intemipted  b^  the  ulecUo- 
magnetic  apparatus  of  an  electric  bell.  He  found  that 
with  a  little  practice,  it  was  possible  to  compare  tvro 
icaisunces  of  about  tvro  ohms  each  within  at  least 
^g^of  the  true  latio.  As  the  sliding  contact  was  movei), 
so  as  mott  nearly  I0  cqualt»e  the  two  ruiatAnces  com- 
pared,  it  was  curious  to  hear  the  sound  dwindle  down, 
until  only  a  slij;ht  "unNsiness"  wai  felt  in  the  ear. 
By  employing  a  tuning-fork  to  vibrate  constantly  by 
electricity  as  the  current  breaker,  and  a  Helmholu 
resonator  to  intensify  the  sound,  Mr.  Tomlinson 
anticipates  much  greater  accuracy  in  the  test.  This 
substitution  of  the  sense  of  hearing  for  that  of  sight  in 
making  electrical  measuremenls,  may  in  special  cases 
be  useful. 

Elbctbic  Clocks.— a  correspondent  of  WitScitntifii: 
American  proposes  to  employ  the  Btll  telephone  prin. 
Ctple  of  induced  cnirenls  to  the  control  of  clocki  by  one 
standard  time- piece.  Under  the  pendulum  of  the 
Standard  is  to  be  placed  a  magnet,  wound  with  coils  of 
wire,  in  circuit  with  a  similar  arrangement  at  each  of 
the  Other  clocks,  »o  that  when  the  iron  bob  of  the 
standard  pendulum  swings  past  the  coils  at  every  stroke, 
a  current  will  be  induced  in  them,  which  will  traverse 
the  entire  circuit,  KTid  operate  on  the  pendulums  «f  the 
dependent  clocks,  by  means  of  their  electro-magnetic 
ceils  and  iron  bobs. 

MSi  J.  E.  H.  GORDOM,  in  a  letter  to  Na(urr,  points 
out  that  the  telephone  may  be  used  to  meiisurc  the 
number  of  interruptions  in  a  rapidly  intermittent  circuit 
by  the  note  which  it  gives  otit  when  inserted  in  it. 

At  the  forthcoming  Paris  l£xhibilion,  according  to 
the  Jimrnal  0/  Ike  TeU-^raph,  Mr.  T.  A.  Edison  will 
exhibit  telegraph  instmmcnts;  Mr.  Elishn  Gray,  tele- 
phones ^  Mr.  Mcritt  Gaily,  telegraph  isstruiDenIs;  the 
Weston  Dynamo- electric  Machine  Co.,  electro-plating 
apparatus  ;  Mr.  C.  H.  Pond,  of  New  York,  an  electric 
gas  lighting  machine;  and  Mr.  A.  G.  Day,  of  New 
York,  Kerite  [niiulatcd  telegraph  wires  nnd  cables.  It  is 
not  eipcctcd,  however,  that  the  American  dinptay  will 
at  all  do  justice  to  (he  extraordinary  fertility  in  electrical 
inventions  which  has  been  exhibited  of  bte  years  in 
the  United  States. 

A  COMPANY  has  been  started  in  Paris,  with  a  capital  of 
/i4,OOo,  for  the  purpose  of  introducing  electric  lighting. 

Tkk  Adelaide  to  King  George's  Sound  land-line  in 
Ati^ralia  has  been  completed,  thus  connecting  all  the 
Australasian  colonies  together. 

pLOATDto  Tbueokapb  Statioki  om  thi  Coast.— 
At  s   meeting  ol  the   Umttd   Servkt  Institution  on 
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March  at),  Major  Weitherbcad  suggested  that  Boatinf 
telegraph  stations  should  be  e^ablished  thirty  or  forif 
miles  from  the  coast,  to  act  as  offices  to  which  ctr 
cruiscTE  might  resort  to  give  information  of  u  caaay't 
movements,  and  thus  save  the  time  and  expouc  ef 
special  despatch  vessels.  The  idea  of  having  fioaiiiS 
stations  is  by  no  means  new.  About  seven  years  aga 
one  was  established  by  the  Mid-Channel  Telegraph  Co. 
on  the  "  Admii^iy  Patch,"  a  shoal  about  70  miles  ofl  the 
coast  of  Cornwall;  but  the  continual  breaking  of  iht 
cable  through  the  rolling  and  pitching  of  tlte  moored 
vessel  (The  Briik)  necessitated  the  winding-up  of  the 
company,  and  wc  believe  no  attempt  has  since  been 
made  to  practically  revire  the  scheme. 

TeixoRAPHERs'  Paralvsis. — ^This  peculiar  nerrout 
affection  is  casuing  some  alarm  at  present  amoDgsl 
operators  in  America,  where  it  appears  to  be  unusiullf 
prevalent.  It  is  .1  numbness  and  paralysis  which  aSectS 
the  thumb,  hand,  wciit,  and  even  forearm  of  the 
operator's  right  or  keying  hand,  and  positive  pain  is  felt 
in  attempting  to  handle  the  key  when  aillicied  by  it.  It 
is  unquestionably  duo  to  overstraining  of  the  nerves 
and  muscles  in  the  rapid,  minute,  and  monotonou 
motions  of  signalling  ;  and  is  generally  cared  by  rest.  M 
Its  greater  frequency  in  America  than  in  Europe  seems  V 
to  bo  due  to  the  "  space  "  letters  of  their  alphabet,  and 
perhaps  to  the  longer  hours  that  American  operators 
remain  on  duty.  It  appears  to  m  that  the  happy 
mixture  of  dots  and  dashes,  long  and  short  signals  in 
the  Morse  code,  »s  it  is  used  in  England  and  the  Con* 
linenl,  is  calculated  to  prevent  paralysis,  for  every  dash 
is  a  brief  rest  to  the  hand.  Tlie  matter  has  become  so 
serious  in  America  that  there  is  a  talk  of  introducing  a 
a  new  code  to  replace  the  Morse  as  there  practised.  It 
would  certainly  be  a  safeguard  against  paralysis  if  every 
operator  would  learn  to  signal,  at  least  moderately  fast, 
with  his  left  hand  as  well  as  his  right.  He  conU  Uien 
occasionally  rest  the  right,  and  perhaps,  moreexpcit 
hand,  thus  giving  it  time  to  recover  its  full  vigour 
before  any  over-stressing  had  ukcn  place.  This 
disease  in  question  excited  some  discussion  in  ExigUnd 
several  years  ago,  but  it  appears  to  bare  died  out  of 
bite,  since  we  now  licar  nothing  of  it.  We  sboald  be 
glad  to  receive  any  information  on  the  subject  from 
English  clerks,  or  others,  who  have  it  to  give,  for  it 
tany  prove  useful  to  American  telegraphers.  Have  the 
Post  Office  hours  of  duty  iinylhing  to  do  wilh  its 
apparent  disappearance  from  among  us  ¥ 
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AccoRDlHO  to  Engineering  the  Governnent  of 
Queensland  has  declined  an  offer  made  by  Messrs, 
Siemens  Brothers,  to  by  a  duplicate  cable  between 
Queensland  and  Singapore  for  jCjoO.OOO.  Several 
new  land  lines  are  in  course  of  erection  in  that  eolotty. 

The  longitude  oE  the  principal  South  Americao  cities] 
Pemambuco,  Bahia,  Rio  Janeiro,  Buenos  Ayres,  and  I 
Valparaiso,  are  being  determined  by  the  ofiiccri  of  the  J 
U,   S.  Hydrographic   Oflice,  by  aid  of  the  Branlian 
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SubouriM  Tvlograph  Compuiy's  cables  from   Lisbon 
I  PenMmbuco. 

If.  JkBLOCHKorr,  by  mcins  of  larg«  coadonsen, 
bnoed  of  ihectR  of  tinfoil  alternating  with  sh«ets  at 
Oflita  nlk  soakml  in  gutu-percha,  is  able  to  diitribule 
the  electricity  from  a  linjfle  source  to  several  Utnpi, 
ml  it  i*  141(1  thai  tliQ  whole  light  (ram  the  Ump«  i%  at 
Iculduuble  that  from  a  single  lamp  fed  ttom  the  same 

AtnilKttJH  ii  stated  to  be  more  Miscepttble  of 
nijaetic  ind«ction  after  the  hammering  procen 
aKetury  la  condenM  it  after  being  cast. 

St.  Elmo's  Fire.— The  rare  phenommon  of  St. 
Bow's  fire  was  obMrvcd  at  scwral  localities  in  the 
Han  MountAini  during  Ibc  paM  month.  At  Blanlccn. 
kig  it  occurred  at  a  Icinperatnre  of  +  o'5°  C-  and  pres- 
meoC  711*5  mm.,  after  a  series  of  storms.  The  air  was 
ttbdtawith  eleccriciiy,  Ihit  canes  held  alult  emitted 
imn  ibsir  points  IiEht  blue  flames  fire  inches  in  length 
ai  ihfce  in  breadth,  la  Dwblitz  the  plMiiomenon 
occvred  in  the  midst  of  a  storm,  half  snow  and  half 
Bin,  rfaen  the  ends  of  the  branches  in  an  entire  grove 
wrn  nrmounled  by  flames  from  foar  to  fire  inches  in 

M  jAMiy,  the  eminent  French  physiciit,  hat  contrl. 
Uled  a  long  article  on  electric  lighting  in  a  recent 
limber  of  Ibe  Revn  dtt  DruK  ifcndtr. 

ErpBcrs  op  Plahtb's  Riieostatic  Machinh.— Th* 
ttoeti  produced  by  the  rheostatic  machine  which  we 
dneiibcd  a  short  time  ago  in  the TcLf  GRAPHIC  Joi'RXAL, 
ir^  says  M.  Plants  in  a  note  to  the  French  Academy  of 
Sdfaoes,  rimttar  to  those  fr^m  electric  machines  and 
ladiKtion  coiU,  but  present  certain  points  of  dissimilarity 
•orthy  of  mention.  M.  Plantj  studied  them  by  means 
itfaucbines  composed  of  to,  30,  40  and  jo  mica  plates 
tbttged  with  a  secondary  battery  of  800  couples,  With 
1  tea  plate  machine  making  15  lumi  per  second,  a 
«ri*s  of  brilliant  sparks  from  13  to  14  miliimelres  long 
f«n obtained,  succeeding  each  other  at  the  rate  of  30 
fir  second,  accompanied  with  .1  crackling  sound,  On 
taming  the  machine  slowly,  so  that  few  sparln  passed, 
■Vybecamevcty  singous,  and  when  the  machines  with 
3>ud40  plates  were  employed,  these  sinuosities  raised 
ttd  lowered  themwilves  above  and  below  the  straight 
Hm  jointing  the  discharge  points.  But  on  quickening 
>%t  speed  of  the  machine  the  track  of  the  spark  became 
BOft  constant  for  each  position  of  the  points.  When 
Ik  points  were  inclined  to  each  Other  at  an  obtuse 
Ingle,  tlie  spark  issued  in  a  (rack  of  6rc  straight  from 
(ht positive  point,  raised  itself  above  the  negative  point, 
udeonred  towards  in  a  hook  which  displayed  numerous 
laaftsities.  The  brushes  formed  by  the  discharge,  when 
lie  distance  between  the  points  are  increased  by  1  or  3 
nulEmetiva,  talte  the  same  course.  The  length  of  the 
iparfcs  appear  to  increase  In  simple  proportion  to  the 
Oanber  ot  condeoscr  plates.      Owing  to  Uie  greater 


quantity  of  electricity  in  play,  vacuum  tubes  are  more 
brilliantly  lit  up  by  it  than  by  electric  machines,  and 
when  it  is  rapidly  turned  they  are  as  vividly  lit  as  by  an 
induction  coil.  But  there  is  an  absence  of  the  stratifica- 
tion observed  in  tubes  lit  by  induction  coils.  The  blue 
sAraM  which  generally  surrovnds  the  negative  pole  is 
also  absent,  the  light  being  purple  throughout,  as  in  the 
case  of  an  Induction  onil  with  a  condenser  added.  This 
effect  is  prevented  by  the  high  tension  of  thr  machine, 
for  on  charging  the  latter  with  electricity  of  lower 
potential,  both  the  bine  sheath  arvd  stratification 
appeared.  The  rheostatic  machine  gives  in  general  alt 
theelTeclsof  electric  machines  and  induction  bobbins 
untroubled  by  hygromelric  variations  of  the  atmosphere. 
M,  Plants  aims  at  obtaining  these  effects  from  a  much 
smaller  charging  battery  than  800  couple*  by  increasing 
the  number  of  condensers  and  making  their  plates 
thinner.  With  30  of  these  condensen  be  has  obtained 
sparksof  6  millimetres  in  length  from  nchargingbattcij 
ol  losecondary  couples,  and  cin  render  a  tuheof  rarelted 
air  luminous  by  charging  with  from  30  to  40  secondary 
couple*  or  50  to  60  Bunsen  cells.  M.  PlantS  made 
several  experiments  for  the  piirpone  of  determining  the 
lime  necessary  to  transform  the  dynamic  electricity  of 
the  battery  Into  tho  static  electricity  of  the  machine. 
For  instance,  he  charged  a  secondar)'  battery  of  40 
conplea  with  2  Bunsen  elements  for  15  seconds,  and 
llien  put  the  machine  in  action  by  it.  In  order  to  draw 
of!  the  whole  of  Ibis  dynamic  elcclncily  as  n  static 
charge  through  a  Goissler  tube,  the  machine  had  to  be 
turned  for  more  than  a  ()uart«T  of  an  hour.  From  this 
it  follows  that  with  a  ten  minutes'  secondary  charge,  a 
tube  can  be  kept  illuminated  for  6  hours. 

Effbct  or  LiciHT  ns  Seleniuu.  —  Dr.  Werner 
Siemens,  after  a  long  series  of  experimeots,  arrives  at 
the  conclusion  that  its  sensitiveness  to  light  is  a 
peculiar  property  of  this  metal.  Dr.  nomstoin,  on  the 
contrary,  has  claimed  this  property  to  bo  common  to  a 
number  of  metals  if  not  to  all.  Anotlier  Csrman  ex- 
pctimcntcr,  Herr  G.  Hauseroann,  has  also  subjected 
Domstein's  results  to  proof,  but  without  corroborating 
them.  He  employed  a  very  sensitive  galvanometer 
with  a  thermopile  of  iron  and  copp^^r  in  circuit.  By 
keeping  the  latter  at  a  constant  temperature,  a  constant 
current  wa.^  maintained  throogh  the  galvanometer, 
giving  a  steady  deflection.  When  lengths  of  different 
metals  were  inserted  in  (his  circuit,  and  their  resistance 
measured,  no  change  of  lesiitanoe  could  be  detected  as 
rcsulling  from  the  impsct  of  a  beam  of  light,  He, 
therefore,  thinks  that  the  effects  which  Bornstein  ob. 
tained  were  due  to  other  causes  than  light.  Dr.  W. 
Siemens  suggests  the  use  of  selenium  as  a  photometer 
for  comparing  the  intensities  of  lights  of  diffcicot 
colour,  the  existing  photumotcrs  not  being  nccurato 
enough  for  this  purposo.  When  wo  judge  two  lights 
of  different  colours  equal,  our  decision  is  purely  sub> 
jectiic.  The  selenium  photometer,  on  the  other  hand, 
would  give  definite  leaulVi.    Tlw  «i\ffiLtM.'vVi,'t««<:«w,' 
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to  form  a  fnduatftd  scale  (or  it  in  Ihe  fini  plaCff.  Dr. 
Sienten*  Iul*  attemptoH  to  contlrtict  an  «inpir)cftl  Nftle, 
but  U  jret  wilti  only  parlial  succnt. 

BLCCTRO'UOTtve  Posce  of  Liquid  Calvamc 
Skhiks,— It  ■■  known  that  Ihe  electro  •motive  tojct 
jfMttniwd  by  the  contact  of  liquUl  solution*  is  in< 
fluenced  by  the  d^rcc  of  concentration  of  (be  volutions. 
Dr.  Jaroe*  Moscr.  of  H«lniIioltz'«  bboraloiy,  bas  invcsli- 
gated  the  nature  of  this  inHuencc.  Two  glasses  con< 
taining  difTcrmt  solutions  of  the  samo  salt  were  con- 
neried  by  a  siphon  which  allowed  the  solutions  to 
touch  each  other.  An  external  circuit  wa)  (ormod  by 
clecltodes  of  the  metal  contained  to  the  salt,  in  Order 
to  eliminate  any  chvmicat  action.  In  all  cases,  a 
current  was  found  to  proceed  across  the  siphon  from 
the  more  dilut«  to  the  more  concentrated  aolution. 
This  current  appeared  in  solutions  ot  sulphate,  nitrate, 
chloride,  and  acetate  of  tine,  sulphate  and  nitrate  ot 
copper,  chloride  at  iron,  acetate  and  nitmto  of 
silver,  8tc.  The  elect ro-motive  forces  of  these  currents 
were  observed  by  Pojjcndorfa  method  of  compensa. 
tlon  AS  modilied  by  Du  Bois.Reymond,  and  varied  in 
Strength  from  a  few  thousandths  to  one-fifth  of  a 
Daniell  cell.  Ihe  latter  result  being  got  from  very  dilute 
and  highly  concent  rated  solutions  of  xinc  chloride.  The 
eeries  of  slectro- motive  forces  obtained  from  solutions 
of  sulphate  of  sine  were  as  fotlon-s  -. 

Between  solutions  of  ij  per  cent,  of  the  salt  and  30 
per  c«rt.,  the  electro-motive  force  was  'oos  of  a 
Daniell  cell. 
Between  30  and  <k>per  cent,  solutions,  the  electrO' 

motive  force  was  '017  of  a  Daniell  cell. 
Between  15  and  60  per  cent,  solutions,  the  electro. 

motive  force  was  -tnt  of  a  Danwit  cell. 
By  those  currents  proceeding  from  the  weaker  to  the 
stronger  sohilioa,  metal  is  dissolved  in  the  weaker  and 
separated  from  the  stronger  solution.  Only  when  the 
solutions  arc  of  equal  strength  does  the  current  cease. 
Dr.  Moser  is  of  opinion  that  the  equivalent  of  the 
work  done  by  the  current  is  to  be  sought  in  the  force 
of  attraction  between  Hie  s;iU  and  the  water,  w hie li  is 
perceptible  in  the  hr.nt  generated  on  mixing  different 
solutions  of  the  same  salt ;  and  that  the  current  itself  is 
a  reaction  current  against  the  migration  of  ions,  just 
as  the  polarisation  nirrecit  is  one  of  reaction  against 
the  decomposing  current.  When  a  sah  is  electrolysed 
thaaolulionbeoames  more  concentrated  at  the  anode, 
and  more  dilute  at  Ihe  cathode.  Dr.  Moscr's  experi- 
mentt  show  that  an  eleclro-moiive  force  then  arises  in 
opposition  to  that  of  the  electrolysing  battery.  We 
an  tempted  to  inquire  whether  this  method  of  research 
nwld  bo  utilised  as  a  test  for  the  saturation  of  solutions. 

The  pHoxocR.vpfr.— At  n  meeting  of  llic  Royal 
Society  of  Edinburgh, on  March  j9th,  Professor  Fleeroing 
Jenkin,  and  Mr.  J.  A,  Ewing,  announced  that  the  phono- 
graph had  enabled  them  to  prove  that  alt  the  elements 
of  articulate  speech  are  essentially  reversible.  By 
rervraiiigth*  motion  ot  the  barrel  of  Ibc  phono^ph. 


Mia  soonds  ulteted  to  it  are  repeated  in  reversed  order. 

but  the  individual  parts  of  the  sound  remain  onchangnl. 
Thus  when  "  ab  "  is  spoken,  and  Ihe  instrument  turned 
backwards,  "  h»  "  is  heard.  There  is  nothing  remark- 
able in  the  fact  that  continuous  sounds,  tuch  as  those 
of  the  vowels,  should  be  reversible,  but  it  docs  seem  vety 
strangv  that  the  same  should  be  true  for  such  consonaoU 
as  b,  d,  k,  ftc.  This  discovery  affords  a  criterion  of 
what  oonstitutes  a  sepamic  and  individual  elemeal  in 
any  articulate  sound  ;  it  is  any  part  which  i«  separately 
reveraibte,  that  is  to  say,  which  gives  the  same  seoaalion 
of  sound  when  spoken  backwards  or  forwards.  These 
reversible  elements  correspond,  Kencrslly  speaking,  to 
the  separate  vowels  and  conson.ints,  but  some  of  the 
written  symbols,  such  as  I,  correspond  to  at  least  tw» 
elementary  sound  sensations,  while  in  other  cases  a 
single  element  is  represented  by  more  than  one  letter, 
as  Ih  and  ng.  The  reversibility  of  articulate  speech 
may  be  illuvtrated  In  a  striking  way  by  speaking  a  word 
or  sentence  backicards  to  the  phonograph,  and  iben  >l 
reversing  Ihe  motion  of  the  instrument,  when  the  words 
will  be  spoken  In  the  natural  way.  except  that  the  accent 
is  usually  ludicrously  misplaced. 

M«.  Edisos  at  Home. — A  reporter  of  the  New  YorV 
Sun  recently  inler^'iewed  Ihe  world-famous  inventor  of 
the  phonograph,  Mr.  Thomas  Alva  Cdiion,  at  his 
residence,  Mcnlo  Park,  New  Jersey,  "  Mcnlo  Park," 
says  the  Sut,  "  is  a  small  place  on  tbe  line  of  the  New 
York  and  Philadelphia  railroad,  two  miles  north  o( 
Metuchin.  Mr.  Edison's  manufoctoiy  stands  forty  rads 
west  of  the  depot,  A  high  bank  shuts  out  the  viewTron 
the  car  windows.  1'he  building  is  «  long  wooden 
structure,  something  like  an  old-fashioned  Baptist 
tabemade.  It  faces  to  the  east.  Nine  lightning  rods 
pierce  the  sky  above  it.  A  dozen  telegraph  wires  are 
led  into  it  by  sentry-like  poles  connecting  with  Ibe  m^ 
line  along  the  railroad.  The  front  doors  open  directly 
into  the  oflice.  The  writer  entered.  A  man  sat  at  a 
table  studying  a  mechanical  drawing.  An  inquiry  for 
Mr.  Edison  drew  from  him  Ihe  words,  'Go  right  up 
stairs,  and  you'll  find  him  singing  into  some  iostru* 
ment,'  Climbing  a  Right  of  stairs,  tbe  writer  found 
himself  in  a  long  room  forming  the  second  stoiy. 

"  Professor  Edison  was  seated  at  a  table  near  ttw  centre 
of  the  room.  He  looked  like  anything  but  a  professor. 
and  reminded  one  of  a  boy  appreotioc  to  a  moulder. 
His  hands  were  grimy  frith  soot  and  oil ;  his  bee  was 
entirely  beardless,  but  sadly  needed  shaving;  his  black 
clothes  were  seedy,  his  shirt  dirty  and  collarlees,  and  hts 
shoes  ridged  with  red  Jersey  mud  ;  but  Ibe  fireocgeeius 
shone  in  his  keen  gray  eyes,  and  the  clean  cut  noetrils 
and  broad  forehead  indicated  strong  mental  aclivi^. 
He  seems  to  bo  always  looking  for  somelliing  of  great 
value,  and  to  be  just  on  the  point  of  finding  it.  L'nfor. 
tiinately,  he  is  quite  deaf,  but  this  tnfinnlly  seems  to 
increase  his  affability  and  playful  boyish i>ess.  A  man 
of  common  sense  would  feel  at  home  with  bim  in  a 
roiaute,  but  a  snob  or  a  prig  would  be  sadly  out  of  pJaoe. 
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Though  but  lhirt)--one  years  old,  ihe  oocanonal  jtlcun 
li  a  ulvery  hair  lelb  the  story  ot  his  applicUton," 
ThevritergMS  on  to  describe  a  rehearsal  with  the 
ftMOfnph,  and   to  give  Mr.  Edi«on's  v'trw^  d   iu 

It  ■ppcara  that  a  promlneni  Amorican    showman 

^■MiUjr  Baraum)  ha«  atready   taken   steps    towards 

tte  (draiBtion  of   a  roUMtim  of  wnx   figurcti,  ftimilar 

to  Madame    Tuiuud's,  but  each    having   tb«  gift  of 

^^ecch;  and  in  the   breast  of  the  trax  statue  of   the 

{mt   Am'Hcan    tragedian    Fdwin    Foreit   nre   to   be 

pttnd  [dionograph  mntnxct  of  hi«  iilyk  a«  giv«i)  by  a 

dcrer  miotic.      Mr.  Edison  is  report^  to  have  caid 

tlut  if  the  last  txmediction  of  Pope  Pius  IX,  had  be^i 

copied  by  phonoj^raph,  every  Roman  Catholic  on  the 

earth  might  have  heard  it — "  lh<^re  was  a  fortune  in  it ; 

these  maliizcs  could  have  htfn  sold  at  five  dollars  a. 

|kiecc."    It  is  a  pity  thai  American  humour  should  ^ 

often  lack  good  laate. 

Another  of  (he  applications  t4  the  phonograph  sug* 

Rested  will  probabljr  be  new  to  our  readers.     It  Is 

praposed  to  place  the  diaphragm  in  ilesLm  whiulei  so 

as  to  talk  like  a  calliope.     Tlia  captains  of  ships  at  sea 

could  thus  talk  with  each  Oliver  at  a  distance  of  two  or 

tliiea  milM,  and  locomotivescouldbe  made  to  announce 

tW  nam«s  of  railway  stations  before  drawinj;  up  at  the 

piatTortn,  in  a  <roic«  loud  enough  to  be  heurd  by  the 

**hole  Irain,     This  airophone,  n;  Mr.  EdiKjn  calls  it, 

nuy  yet  be  extensively  adopted  as    iin    advertising 

ttedium,  and  within  two  yenn  he  expects  to  ace  it  at 

Uu  Mores  of  Broadwray  calling  out,  "  .V^td   Vari  Sun, 

price  two  eenta" — "  Brandreth's  Pills  " — "  Longfellow's 

Fbtm*." 

"How  did  you  disco^'er  the  principle  ?"  aslced  the 
rtporter. 

**  By  the  merest  acddenl,"  said  the  professor.  "  1 
m  tinging  to  the  mouthpiece  of  a  telephone,  when 
the  vlbvalkina  of  the  voice  sent  llie  fine  st«el  point  into 
■f  finger.  That  set  m«  to  thinltlng.  If  I  could  record 
Ibe  actions  of  the  polot  and  send  the  point  over  the 
»ne  surface  afterward,  1  saw  no  reason  why  the  thing 
vanid  not  talk.  I  tried  the  experiment  first  on  a  strip 
of  telegraph  paper,  and  found  that  the  point  made  an 
alphabet.  I  shouted  the  words,  '  Kallnn  !  halloo  !*  into 
(hr  mouthpiece,  ran  the  paper  hnck  over  th<^  ileel  point, 
and  heard  a  faint  '  I'lallool  halloo  I 'in  return.  I  de- 
Ictmined  to  malce  a  machine  thai  would  work  accu- 
latcly,  and  gave  my  assiKtants  instructions,  telling 
then)  what  I  had  discovered.  Tticy  laughed  at  me.  I 
bet  fifteen  cigan  that  tba  thing  would  work  the  first 
time  without  a  break,  and  won  them.  I  bet  two  dollars 
with  the  man  who  made  the  machine,  and  won  that 
abo.  That^  the  whole  story.  TIic  machine  came 
through  the  pricking  of  the  finger." 

Oh  the  isl  imU,  the  construction  of  a  sublerianean 
telegraphic  line  between  Frankfort  and  Strasburgwu 
ooatBteaced.     It  is  expected  to  be  ready  by  the  end  of 

Aor"*. 


Thk  Plymouth  Chamher  of  Commeroi  have  deddad 
10  send  a  deputation  to  the  Treasury,  rerjuesting  IkM 
the  subject  of  trlcgraphic  communication  with  the  new 
Eddy5tanc  lighthouse  mny  be  considered.  As  we 
pointed  out  in  a  leading  article  not  long  ago,  it  is 
doubtful  whether  such  communication,  however  de* 
sirable,  could  be  maintilned  for  any  length  of  time. 

Direct  telegraphic  communication  between  England 
and  the  Channel  Ivlands.  which  was  interrupted  about 
eight  weeks  ago,  was  restored  on  the  7th  instant.  The 
breakage  was  found  to  be  twcn^-five  miles  off  Guernsey, 
and  the  condilioo  of  a  large  portion  of  the  cable  was 
found  to  be  very  bad. 

It  is  noti6ed  that  the  Japanese  Government  has  now 
adopted  the  word  system  of  taxation.  Tclcgrami  by 
Eastern  Telegraph  Company  for  all  parts  of  Japan 
except  Nagasaki  will,  on  and  after  May  t«l  next,  be 
accepted  iit  the  rate  of  iss,  2d.  per  word.  For  Nagasaki 
the  rate  will  be  tti.  3d.  per  word.  The  rate  by  the 
Great  Northern  Telegraph  Company  will  from  May  tst, 
to  all  Stations  in  Jap.-in  (N'.igai.tlti  excepted),  be  9s.  3d. 
per  word  of  not  cxceediog  ten  letters.  To  Nagasaki 
the  rate  remains  as  before.  Si.  4d.  per  word, 

IxvoRMATiOK  was  received  on  the  ilth  inat.,  by  the 
Cuba  Submarine  Telegraph  Company,  Umiled,  of  the 
repair  of  their  1870  Cable  between  Cienfiiegos  and 
Santiago -de -Cuba,  thus  restoring  duplicate  means  of 
tclegrapliic  communication  with  the  West  Indies. 


'^iiitnh. 
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1079.  "Tulephonicapparatus.'* — W.MoRCAK  Browh 
(communicatea  by  A.  Brcguct,  C.  Roosoveti,  and  G. 
Lippmanii).     Conijjlcte.     March  19. 

1155.  "  Impcovnmrnt*  in  telegraphs,  part  of  sucb 
improvements  being  aUo  applicable  10  other  electrical 
anparatui."  R.  and  M.  Theileh,  and  J.  E.  WxicHr, 
March  23. 

1195.  "Electric  conductors." — H.  E.  Spalqikq 
March  36.  ' 

I J  96.  "Electric  conductors,"— H.  E.  Spaldinq 
March  26. 

liiS.  "  Improvements  in  the  constructing  and  work- 
ing of  electric  telegraph*,  and  in  apparatus  connected 
thervwilh,  partly  applicable  to  other  purposes."— Hi 
Wilde.     March;aS. 

1348.  "Improvements  applicable  to  insulators  for 
telegraph  purposes."— J.  OrpExitf  imbh.     M.irch  29. 

ABSTRACTS  OF  PUBLISHED  SPECIFICATION. 

2i:)r.  "Electric  pnrumattc  bells" — P.  J.  MOKftY. 
Dated  June  1,  1877,  ad.  By  iliis  device  a  battery  and 
electro- magnet  are  employed  to  ring  a  bell,  the  nttery 
circuit  being  local  with  the  bell,  and  dosed  by  means 
of  a  pneumulic  arrangement,  whcrebv  the  ringer  forces 
air  along  a  pipe  which  inflates  a  bellows  at  the  other 
end,  anif  thereby  closes  the  bell  circuit,  fifol  frpcrrtUd 
with  J 

3ia4-  "Galvanic  batteries."— S.  W.  M.  db  Sussex, 
and  v.  A.  Bkasskur,  Oruvwls.  Dated  September  8th, 
1877.  IS,  3d.  This  consists  in  a  method  of  constructing 
galvanic  batteries  on  a  large  *aSx.  'NW«.V.«i.4>i\»-»c»al«h. 
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bjr  hedi  or  ull  water.  A  portable  baltenr  described  ti 
formed  or  a  uoodrn  trough  partitioned  on  as  in  Muir. 
head's  tvalterj' ;  but  it  hai  a  tpccial  (eature  in  a  double 
botlom.  The  upper  orfal»e  buliam  is  pierced  vfilli  a 
TOW  of  ho1«9,  50  that  the  fluid  not  only  fills  the  separate 
oclls,  but  a  gutter  running  along  between  tiie  two 
bottotnu.  The  solutions  of  all  th»  cells  in  this  way 
iniercomttiuuiuitc.  Thin  gutin  has  al»o  an  opcijin{  to 
the  exterior  of  the  c«11,  filled  with  a.  stopper,  wherehjr 
Ibe  uough  can  be  &llcd  by  simply  immcisinE  it  in  llic 
loltilion,  or  emptied  by  Uippin^.  In  the  same  way 
provUinn  in  tnnde  for  conntruclmg  floalme  baltrrin, 

Sermantntly  imraerKd  in  the  »ea.  of  nuIRaetil  sirx  to 
ght  buoyi  and  beacont  by  meant  of  a  Rhnmkorff  coil 
and  vacuum  tubr,  ot  ottirrvriie.  The  plalei  of  such  a 
battery  nre  formed  by  encloiiing  a  z>iic  »Ub  between  two 
plates  or  slabs  of  gmphile,  tlie  zinc  and  graphite  being 
insulated  from  each  other,  but  very  dose. 

aai,-).  "  Galvanic  batteries,"  A.  dg  WATTEVitLK 
knd  J.  Maycr.  Dated  June  7th,  1877.  ad.  This 
consists  oE  a  single  Huid  battery,  in  which  the  positive 
pole  is  formed  o(  linc  in  m.iss  or  fragmentu,  immened 
in  mercury,  on  which  the  exciting  Huid  floats.  The 
negative  pole  may  be  carbon  ;  as  depolarisers,  chloride 
o(  silver,  bichrcmato  ol  potash,  or  oxide  of  iron  m>y  be 
employed.     (Wit  proceeded  wiltij. 

3±4<^.  "Tetegraphic  and  electric  apparatus."  C. 
F,  Vaitey.  Dated  June  8th,  1877.  jd.  This  relates 
to  thv  construction  of  condensers.  Metal  plates. some- 
times pcrfur:ttcd,  or  gauze,  is  covered  with  di-elcctric, 
■ueh  as  silk  itL-tUng,  collodion  or  perforated  paper 
prepared  and  varnished,  or  thtn  gutta-porcha  or  vul- 
canised india-rubber.  The  paper  is  prepared  by 
•tvepiiig  it  in  stronv  nitric  or  sulphuric  .icid,  washing  it 
and  tbn  drying.  Cotton  net,  prepared  with  add  and 
Tftrnish,  may  be  used  also.     f?>>'l  proteed<d  vith.J 

3391.  Opening  and  dosing  eas  cocks  by  electri- 
diy."  D,  McCuNNKUL  Smviii,  New  Ham p*h ire,  U.S. 
I>ated  June  i7ih,  1877.  3d.  This  is  spediilly  appli- 
cable lo  street  lamps.  Eleclro<ma|>nclism  is  herein 
employed  to  set  a  weight  in  motion  :it  the<li;E^nt  cock, 
and  the  force  of  the  momentum  which  this  weight 
acquires  by  its  motion  effects  the  opening  and  closing 
of  the  COCK.     f'A'p/  prvetetied  mfhj 

4^14.  "  Electro. magnetic  motors," — W.  W.  Gary, 
Washington,  US.  Dated  June  i^lh.  1877.  6d.  This 
describes  a  motor,  in  which  the  pnwrr  is  obtained  from 
permanent  magnets  by  means  of  a  small  battery,  and 
coliiists  in  arranging  a  vibrating  elcir^tro-niagnct.  the 
poles  of  which  are  reversed  at  e.ich  movement  between 
two  permanent  magnets,  set  with  their  opposite  poles 
facing  each  other.  The  permanent  magnets  are 
fixed  with  their  opposite  poles  facing  each  other  a  short 
distance  apart,  and  an  electro -ma;:  net,  which  is 
attached  to  the  driving  mechanism,  is  mounted  so  that 
it  may  vibrate  freely  to  and  fro  between  them.  The 
helix  of  the  electro -magnet  is  connected  lo  an  ordinary 
batter>-  in  circuit  with  .in  ordinary  device  for  reversing 
the  polarity  of  the  electro-magnet,  actuated  by  the 
moving  parts  of  the  motor,  so  as  to  reverse  polarity  at 
or  near  the  end  of  each  movement  of  the  electro- 
siagnet. 

8390.  "  Electric  traps."— S.  FYKM  and  C.  Cbopliv. 
Dated  June  aolh,  1877.  ad.  This  consists  in  a  means 
of  tfiosing  Imps  br  electro 'magiiclism.     (Nvl  prpsrfdfd 

witk.) 

3430.  "  Apparatus  for  multiple  telegraphy." — 
Blisha  Grav,  Chicago,  U.S.  Dated  Jnneaand  1877. 
6d.  This  consists  in  a  union  of  Gmy's  eleclro- 
hannonie  and  telephonic  apparatus  (described  in 
patents  So.  2646  of  1874,9740!  iSyjand  18740(1876), 
criXiaty  Morw  system  of  <cnding.  so  that  electro- 
)t»rmoaic  9igMt\a  and  ordinary  Morse  signals-may  be 
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received  at  the  same  time.  In  working  undn  Ait 
improved  system,  a  resistance  cod  is  applied  la  ta* 
transmitting  key  of  the  Morse  apparatus,  10  tbatlVi' 
resistance  is  cut  out  while  the  Morse  key  is  dosed,  nd 
the  circuit  is  not  broken  when  a  Morse  key  is  open,tl>ii* 
allowing  the  harmonic  in'-(rumcnls  to  work  regirdlesf 
of  tb«  Morse  instrument,  \Vhen  the  Morse  key  isopso, 
the  line  current  is  to  enfeebled  by  the  resiaanec 
inserled,  that  tl>c  Morse  relay  breaks  the  local  clnsiil. 
The  vibratory  currents  of  ibc  harmonic  apparatus  do 
not  affect  the  Morse  relay,  and  as  the  Morw;  keying 
does  not  break  the  circnit,  it  does  not  interfere  with  the 
b&rtnonic  sending.  In  working  this  improveid  system,  it 
has  been  discovered  that  when  the  harmonic  vibratioas 
arc  thrown  upon  the  line,  the  attractive  force  of  the 
Morse  magnet  is  weakened  by  40  per  cent.  This 
creates  a  tendcncj'  in  the  Morse  rday  to  respond  lo  tht 
harmonic  or  vibratory  signals  as  well  as  the  Mone 
sif  oals,  and  to  avoid  this  dofecl  a  compensating  battery 
of  a  strength  equal  lo  40  per  cent,  of  the  regular  main 
battery  is  inserted  in  the  drcuit.  This  baitrry  is  added 
tq  the  ordinary  Morse  signalling  batiriy  by  the  act  ol 
sending  the  harmonic  signals.  Instead  of  a  reaistaan 
coil  being  thrown  into  the  drciiil  hy  the  opening  of  th4 
Morse  key  a  small  battery  may  be  thrown  m  for  a 
similar  purpose.  Thi*  method  is  operated  on  the 
closed  cirruil  system,  and  way  messages  m%y  be  smt 
by  the  toimtnal  batteries,  ^ 

3449.  "Electric  telegraph  apparatus."  —  J>  W.  f 
Bxow.v.  Dated  June  35.  1877.  ad.  Thisconsislsof  a 
relay  for  Morse  signalling  on  submarine  or  didicult  land 
circuits.  A  suspended  coll,  or  electro -magnet  is 
caused  to  move  by  the  lino  current.  It  gives  motion  lo 
a  contact  piece  connected  with  one  end  of  a  local 
battury.  The  other  end  of  the  battery  is  connected  lo 
E«vor^  contact  pieces  through  coilt  of  difleieot  re- 
sistances. A  Brown  and  Allan  relay  (Patent  17^7  tit 
1876)  is  placed  in  circuit  with  the  local  battery.  When 
the  line  current  reaches  a  certain  strength,  the  contact 
piece  connected  with  the  positive  end  of  tbe  local 
battery  moves  againit  one  or  other  of  the  contact 
pieces  connected  with  the  negative  end  ol  the  batCery, 
thus  makinga  local  circuit  through  a  certain  resistance. 
and  actuating  the  Brown  and  Allan  relay,  which  in  litra 
actuates  the  recorder.  Upon  a  decrease  in  the  current, 
the  positive  contact  piece  is  moved  against  another 
negative  contact  piece,  throwing  in  a  grealcr  resistance, 
and  causing  the  B.  and  A.  rolay  to  break  the  recording 
circuit.    (Nat  proceeded  with  J 

2463,  "  Relays  for  electric  tetegraphs.' — C.  H.  G. 
Risen.  Dated  June  26,  1S77.  fid.  This  describes  a 
polarised  rclav  tor  long  l.-ind  lines  or  cables,  so  con- 
structed as  to  follow  the  varying  positive  and  negative 
signal  currents.  Kor  this  purpose  the  longne  is  made 
in  Ihe  form  of  a  circle,  or  segment  ot  a  dtdfe,  mounted 
at  its  centre,  so  that  it  can  freely  turn  twritoaLiUv. 
This  tongue  i.1  either  a  permanent  rnagnel,  or  capable 
of  being   polarised  by  induction  at  its  centre  from  a 

Eermaneni  or  electro- magnet.  The  tongue  is  pUeod 
clween  iwa  clcctro.magncts,  so  that  its  circumferentt 
is  nearly  in  contact  with  the  adjnsliblc  poles  of  the 
latter.  From  the  ton^e  an  arm  projects  between  two 
adjustiblc  contads,  which  nrc  free  to  slide  or  shift  to 
right  or  \iil  logcthnr,  and  for  this  purpose  they  are 
preferably  mounted  on  an  arm  free  to  oftdllate.  When 
no  current  is  passing  through  the  electro- magnets,  the 
induced  magnetism  of  the  tongue  adiog  inductively  on 
the  corei  of  the  electro -magnets,  causes  the  tongue  to 
maintain  its  zero  posiiion  without  the  aid  of  springs,  or 
other  means  of  adjuttment  •  but  when  a  current  frum 
the  line  traverses  the  clectro-magnals,  the  tongue  is 
turned  out  ol  its  tcro  position,  and  the  protecting  arm 
makes  contact  on  one  aide  with  the  yielding  contatt 
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polat,  which  it  posliss  aside  while  still  m&kins  contut 
■rilk  it.  The  oilier  contact  (ollutrs,  so  (hat  011  a  tevival 
of  t}ir  DirrciiC,  the  arm  by  1  small  movement  make* 
contact  with  it. 

2480-  "OalvaniMDg,'' — K.  HcAliiFii!!.!}.    D^tcdjunc 

7,  1877.    6d,    This  con&i&is  in  ui  amngcmiinC  lot 

abling  sheet  iron  to  cnlci  llic  galvaniung;  pot  length- 

■■itcad  ai  cndwiic. 
3509.    "Cxlvanlting    iron." — F.  Brasv  and  A.  C- 


MooRE.  Dated  June  39.  fid.  This  is  lo  avoid  the 
injurious  iqi]  discolouring  effect  of  the  muriate 
ammonia  flux  oidinariljr  umJ  in  ihe  bath  to  prevent 
oxidation  of  the  line  an  the  galranised  iron  as  it 
Ic'vM  the  balh.  A  narrow  space  at  the  cEres<i  of  the 
iron  from  the  bath  is  kept  dear  of  flux.  Tnis  space  Is 
(onned  by  (wo  partitions  in  the  fo«n  of  roller*,  which 
arc  kept  revolvmg  in  opposite  directions,  so  as  to  skim 
or  keep  the  surface  of  uie  bath  twtweca  dean. 
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*  Eatioutcd.  t  lIompMcd  irilh  lame  period  187;. 


j^rocefbings  of  ^ccbiiea. 


SOOETY  OF  TELEGRAPH  ENGINEERS. 

Ai  the  Mdioaiy  general  meelines  held  on  the  ijch  and 
3p\  nlts^  a  paper  by  Mr.  J.  Guvcy  was  read,  aiid  a 
lucussion  ensued,  on  the  subject  of  "  Insulators  (or 
tftial  telegraph  lines." 

[n  dealine  with  the  principles  which  should  guide  the 
Klection  ofan  iniitilator,  the  author  treated  his  subject 
Ktider  two  heads,  viz.,  the  ma/ma/ of  which  the  insulator 
is  to  be  composed,  and  thc/orm  which  should  be  given 
toil. 

(1.)  TJie  maUrial  should  offer  an  electrical  resistance 
as  nearly  as  pouibte  infinite  ;  it  ahotild  be  hnmogcncous 
and  non-porous  throuphoiil ;  it  should  be  capable  of 
takinv  a  hifh  polish  or  smoothly  glaxed  itunacc;  it 
should  not  be  subjeet  to  dcteriuralion,  cither  externally 
or  internally,  through  atmosplieric  at  utlier  causes  i  it 
should  be  readily  moulded  into  any  desired  form  ;  it 
should  have  as  slight  an  affinity  fcir  u'utei  as  pi^ssiblc, 
and  its  teniilc  and  compressive  Strength  and  toughness 
should  be  sufTicient  to  enable  it  lo  withstand  the 
maximum  strains  to  which  it  is  liable  to  be  subjected,  as 
also  the  ordinary  rouj^h  uxagc. 

While  on  the  subject  of  porosity,  Mr.  Gavcy  mcnlioned 
that  he  had  made  a  series  of  experiments  with  various 
umples  of  oolite  lias,  alabaster,  and  sandstone,  the 
conclusion  he  had  arrived  at  beine  thai  only  at  (em- 
pcnturcs  far  above  ordinary  atmospheric  tomperaturef, 
IS  it  possiUe  to  expel  absorhcd  moisture  from  a  porous 
•uba^nee. 

The  prindpal  materials  hitherto  used  for  insulaior^ 
are  glass,  ^rcelain,  earthenware,  ebonite  and  wood 
saturated  with  insuL-itin^  compounds. 


Glass,  originally  On*  of  the  Srst  materials  used,  was 
rejected  in  thi»  country,  oa  account  of  its  readily  con* 
densing  films  of  moisture  over  its  surface,  and  also  be- 
cause of  its  britttcness  and  its  tendency  to  fracture 
under  variations  of  temperature.  It  is  now,  however, 
used  in  America  and  Swil/erland  to  a  considerable 
exIetiL  II  pcitscsses,  in  a  high  degree,  many  of  the 
requisite  qualities  of  a  material  for  an  insulator.  lis 
electricat  resistance  Is  almost  infinite.  It  is  non-ponas, 
homoseneous,  highly  polished  on  its  surface,  readily 
moulded  into  ary  given  shape,  and  easily  manufactured 
of  a  civcn  quality,  but  unfortunately  the  objections 
already  mentioned  were  found  so  strong  as  to  lead  to 
its  entire  rejection  in  England. 

Porcelain  has  perhaps  been  more  widely  adopted 
than  any  other  material,  and,  if  proprrly  sclirctcd,  welt 
manulactuied,  thoruujjhlv  burnt,  so  that  a  partial 
vitrification  takes  place  throughout,  it  becomes  homo- 
geneous and  non-poious,  probably  affording  (he  best 
m.iterial  hilhecio  used.  If  of  really  good  quality  it 
satisfies  man^-  of  the  conditions  laid  down,  its  principal 
defect  being  its  briillcness.  Of  course  much  depends 
on  the  selection  of  the  ingredients  of  which  it  is  made 
ftnd  on  the  care  devoted  to  its  manufactuie. 

According  to  the  description  of  day  used,  and  the 
different  proportions  in  wnich  this  is  mixed  with  the 
powdered  fiini  and  otlier  materials  employed,  will 
the  potcelain  be  hard  or  soft.  The  proportions  used 
arc  geiiemlly  trade  secrets,  each  maker  having  his 
spedal  formula  for  mixing.  That  manufactured  in 
l*niss)a,  isof  a  very  fine  description,  exiemel/  hard, 
and  is  much  liked. 

In  thie  country  a  softer  porcelain  generally  is  used 
for  insulators.  It  is  probable  that  the  harder  Cennan 
porcelain  gives  a  higher  specific  rt;»«V%T«»VNU>'%A>i^v'^ 
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)  ^re  such  a  high  r«*ult  a*  to  be  practically  infinite. 

ban  is  no  evidence  Id  show  that  iBe  suftcr  qoalitici 
'deteriorate  more  rapidly  under  atmospheric  or  clectri- 
C«1  infli^^ncti  than  the  harder  onei. 

Tlic  final  test  for  any  niaterial  used  (or  insulators,  is, 
of  course,  the  electrical  one :  for  invisible  liuutci, 
porosity,  or  other  imperfections,  are  thereby  detected  ; 
mit  X  careful  cxaminatioa  of  the  fractured  sections  of 
U)  insulator  will  generally  gire  some  idea  of  its  qoAlily. 
If  pit^rly  made  up  and  sufficiently  fired,  the  fractured 
■vnawf  will  be  more  or  less  conchoidal,  smooth,  and 
homogeneous  in  appearance.  Any  departure  from  this 
evidenllr  indica,tes  imperfection. 

The  foliowing  arc  the  principal  causes  of  tho  low 
mistance  of  porcelain  insulators  which  arc  rejected 
after  being  exposed  la  the  ortlinnry  tests. 

isl.  Flints  not  {round  fine  enough  to  make  with  the 
othercoflStituents  of  the  porcelain  a  smooth  paste.  The 
fractured  section  of  the  ware,  when  examined  with  a 
lens,  Is  rou][hly  comparable  to  a  quarry  of  chalk  with  its 
intermixed  ilints. 

and.  InsuFBcicnt  firing  to  fuse  the  flux. 

frd.  Bxces>ivc  firing,  which  m^cs  the  ware  spODfn'. 
t  will  he  seen  that  these  arc  merely  defects  in 
manufacture,  preventibic  by  the  adoption  of  proper 
precaution-  and  »%  they  arc  readily  detected  they  do 
not  militate  against  the  use  ol  the  material  itself. 

Stoneware,  which  has  been  employed  to  a  coni-idcr- 
abte  extent  in  this  country,  is  perliapiof  a  more  vari able 
chatacter  than  porcelain,  hut  if  carefully  vlectcd, 
moulded  under  a  considerable  pressure,  aud  well  burnt, 
it  fails  very  little  short  of  porcelain  as  a  material  (or 
insulators. 

Ebonite,  which  appeared  a  most  promising  material, 
uid  was  at  one  period  most  extensively  used,  (ailed 
through  its  rapid  surface  deterioration  under  the 
influence  of  the  atmosphere. 

Wood,  saturated  with  insulating  substance*,  has  been 
tried,  but  it  is  questionable  whethoi  a  high-class  insu- 
lator  could  with  safety  be  turned  out  of  this  material. 
It  is  extremely  diflicuU  to  deprive  wood  of  its  strong 
tendency  (or  absorbing  atmospheric  moisture;  in  fact, 
it  is  a  question  whether  it  would  be  possible  lo  entirely 
fill  up  its  poren ;  and  the  freedom  from  malicious 
fracture,  which  its  use  would  carry  with  il,  would  bo 
dearly  purchased  at  the  cost  of  the  lowtrrcd  insulation 
which  would  certainly  follow  any  failure  in  the  attempt 
to  T«odcr  it  impermeable. 

(2.)  Tie  FortH.^Thc  theoretical  conditions  to  be 
aimeid  at  in  designing  the  form  of  an  insulator  may  be 
•flumenttd  as  follows  :— 

The  maximum  resistance  should  be  obtained  by  in* 
creasing  the  length  to  be  trarerwd  by  the  current,  whilst 
diminishing  the  section  of  the  conducting  film  j  by  the 
retention  of  a  dry  surface  on  one  portion  of  the  insula- 
tor, il  possible,  under  all  circumstances  and  by  tho 
adoption  ol  a  form  that  will  not  aid  or  retain  deposits 
of  dust,  soot,  or  other  materials  which  act  injuriously 
by  retaining  and  increasing  the  thickness  of  the 
moisture  films. 

Taking  the  resistance  through  the  substance  of  the 
material  selected  as  approximately  infinite,  which  it 
would  be  practically  in  any  but  a  defective  specimsn, 
the  conductivity  of  an  insulator  arises  ilirough  the 
deposition  uf  a  film  of  moisture  over  its  surface,  Now 
the  ordinar>'  law,  that  the  resistance  of  a  conductor 
varies  directly  as  its  length  and  inversely  as  its  section 
wrill  evidently  apply  in  this  case  as  in  others,  and  there- 
tor*  in  calculating  the  resistance  of  a  given  insulator, 
vn  hare  to  consider  the  distance  over  its  surface  from 
the  point  where  the  wire  is  attached  tu  the  point  wber« 
tlte  miulator  is  affixed  to  the  pole  ;  and  also  the  thick- 
litsaofthe  S!m  t^f  tnoifturv  multiplied  by  the  mean 


CiKatDferenctt  of  Ihe  insulator.  Assuming,  therefore, 
that  under  like  atmospheric  conditions  the  thickness  of 
the  Him  of  moisture  deposited  on  rarious  (arms  of 
insulators  of  the  same  mdtcnal  will  be  eonstant,  the 
re»staoce  of  each  insulator  will  vajy  directly  as  its 
length  and  inversely  as  its  mean  circnniference.  This 
law  in  practice  applies  with  accuracy  onlv  to  simpfe 
crlinders,  for  in  complex  forms  oi  insuuton  other 
disturbing  causes  are  introduced. 

In  the  early  days  of  telegraphy,  various  substances 
were  tried  (among  which  was  a  simple  goose-quill)  Vti 
improvements  made,  by  which  the  standard  of  insula- 
tion was  gradually  raised,  until  in  1856  .Mr.  Latimer 
Clark  introduced  on  the  lines  of  the  Electric  and 
Internationa)  Telegraph  Company  the  wcll-koewn 
porcelain  invert,  which  may  be  called  the  patent  of  a 
whole  generation  of  the  modem  form  at  present  tn  ok. 
It  consisted  of  a  so-called  double. cup  insulator,  inp- 
ported  on  a  vertical  pin,  and  containing  a  deep  Roen 
in  the  top  to  carry  the  conductor.  Tb«n  W8r«  Umlj 
used  in  England  at  the  time  they  srcre  first  made,  SM 
they  were  subsc()uently  replaced  ^  Vartcy's  wdUknovn 
earthenware  insulator,  in  which  the  two  cups  wert 
altered  in  shape,  prepared  in  separate  pieces,  and 
cemented  togetner,  «o  that  a  flaw  or  fracture  in  one 
would  not  destroy  the  iniuUtinji  power  of  the  whole.       J 

The  postal  telegraph  de|>aitmeni  of  Great  Britain  I 
ha?:  lately  introduced  a  new  insulator  of  the  daahle-o^ 
form,  in  which  the  Length  is  considerably  increased,  aaa 
whicli  is  attached  to  the  bott  by  means  of  a  femala 
•cfcw  in  the  interior  of  the  cup,  fitting  •  oorrespondinf 
Ihiead  at  the  upper  extremity  of  the  bolt.  An  indJo' 
rubber  washer,  placed  between  the  lower  ead  of  tb* 
insulator  thread,  and  a  flange  on  the  bolt,  prevent* 
fracture  of  the  insulator  by  over«screwing. 

In  Prussia  the  porcelain  invert  alnaav  referred  ta 
was  adopted  early  after  its  invention,  and  the  present 
form  in  use  in  that  country  may  be  said  to  be  but  a. 
modilicstion  of  tlw  original,  the  snok  jMrta  being 
strengthened  so  as  to  better  resist  the  effects  oil  ill- 
usage,  and  the  sections  lengthened  to  incruse  insula- 
tion. These  insulators,  or  modifications  of  them,  have 
been  introduced  in  the  German  Confederation,  Russia, 
Sweden,  Denmark,  Italy,  and  Spain.  They  are  like- 
wise used  by  the  Indian  Gov«rament  Telegraph 
Department. 

(7(1  ht  cvntiniud.) 

PHYSICAL  SOCIETY.-Makh  30th,  1878. 

Prof.  W.  G.  Adams,  President,  in  the  diur. 

The  following  candidates  were  elected  members  of 
the    Society  i—g.  BidWcll,  M.A.,   LI«B.,  \V.   Grant.  E. 

Gurney,  and  J.  H.  Smith. 

Mr.  W.  H.  pREBCB  described  Byrne's  Pneumatic 
Balteiy,  and  exhibited  some  of  the  resulb  that  ma*  bo 
obtained  by  its  means.  It  is  especially  devised  with  a 
view  tg  provide  the  medical  proicssion  with  a  portable 
battery,  capable  of  producing  a  considerable  amanni  of 
heat,  as  required  for  caulen/ing.  1'hc  negative  plate 
consists  of  a  very  thin  pbte  of  pUtioum  to  which  a  lead 
backing  is  soldered,  and  this  is  covered  with  a  sheet  of 
thick  copper  also  coated  with  lend,  the  whole  being 
then  covered  with  a  non-conducting  varnish,  with  the 
exception  of  the  exposed  platinum  face.  Two  of  these 
plates  are  arranged  to  face  the  linc  plate,  as  in  Wollai- 
toii's  form  o(  cell,  and  the  exciting  liquid  caoiistsof 
12  01!.  bichromate  of  potash,  one  pint  ot  sulphuric 
acid,  and  five  pints  of  water.  By  nsing  such  a  miztune, 
the  sulphuric  acid  attacks  the  sine,  and  the  three  atoms 
of  very  loosely  combined  oxygen  exercise  a  depolarit< 
ing  effect,  by  absorbing  the  evolved  hydrogen.      A  fine 
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tube  dips  Into  ih«  exciting  liquid,  xnd  ii  >o  arrunj>e<l 
lh*t  tt  £etiiduct3  a  current  ot  hit,  from  a  small  pair  of 
bellows,  against  (he  face  o[  the  nCgAtire  plate  ;  by  this 
■Mans  any  bubbles  of  hrdioccn  are,  as  it  were,  brushed 
off,  and  tbe  current  obtained  Itom  a  sivcn  electro  ■motive 
(ixce  is  materially  augmented.  Mr.  Piecce  then  re- 
fenvd  to  several  old  forms  of  battery  in  which  such  an 
mtating  principlG  is  introduced,  noiiLbly  Itiotc  vf 
Scncl,  CnutJtux,  and  Comacho,  oivd  he  went  on  to 
dncribe  a  series  of  expetiroenls  he  ha*  inadr  with  a 
new  to  ascertain  the  cause  of  the  a^vni  hvaiinc  and 
iUaminallii);  effects  that  could  be  obtained  with  the 
apparatus  eshiciited.  He  ihowrd  )hat  the  irfifecls  were 
imt  to  ibe  mechaoicjl  agitalion  of  the  liquid  on  the 
bee  of  Ibc  negative  pUt^but  whi^ther  the  great  pio- 
dactioo  of  heat  in  the  bAtlerjr,  and  the  great  1owerinf[ 
of  its  interna)  resistance  were  cliemtcal,  thermal,  or 
electrical  effects,  remains  for  further  inveiCigaiion.  Bjr 
means  of  a  *ni.-tll  balterv  of  four  ceIN,  in  which  llir 
plates  were  4  inches  by  3  Inches,  a  tengih  of  6  incliet  of 
platinum  wire,  No.  iS  (005  inch),  could  be  hE»tcd  to 
bright  redness,  and  much  more  powerful  effects  were 
obtained  by  a  larj[e  battery  of  ten  cells,  made  by  L,add, 
In  thiscase,  about  3  feet  of  a  No.  14  (q'oS9  inch)  wire 
were  beiited,  and  it  was  shown  that  wHcri  cnnnecled 
with  an  16-inch  inductorium,  kindly  lent  by  Mr.  Spoltiii- 
woodc,  sparks  of  over  17  inches  could  be  obtained,  but 
this  length  was  reduced  to  about  8  inches  on  sloppinj; 
tb4  cnrrent  of  air.  A  similar  effect  was  ulso  very 
morlced  when  the  poles  were  connected  with  two  carbon 
points,  ttie  light  given  out  ivhco  the  nir  current  was 
mtroduced  being  remarlcably  bright  and  ste.iiJy. 

Mr.  pRSKCE  then  exhibited  an  ingenious  method  of 
stMiwiog  the  ribrutions  of  u  tt^Ic^ane  plate  to  an 
aodienoe,  which  has  been  devised  by  Mr.  H.  Hdmiindt. 
A  vibrating  plate  is  employed  tu  bre.ik  contact,  as  In 
Reiki'  uri|{inal  telephone,  and  is  introduced  into  the 
primary  circuit  uf  a  small  induction  coil.  The  indui:i-d 
current  is  employed  to  illuminate  a  rapidly  rotating 
Gossiot's  lube,  and,  on  making  and  breaking  contact, 
b*  speaking  into  the  resonator,  an  illuminated  star  is 
observed.  Inc  number  of  whose  arms  varies  with  the 

K'ich  ol   the  note  ;  with  a  very  low  note  it  may  tcsolvc 
ieit  into  a  linglr  ilr-aight  line. 

Lord  RAVLtKJK  exhibited  antl  explained  an  arniTige- 
nncnt  which  he  has  employed  Mrith  adv.intage  in  certain 
acouslical  rxperimcuti  in  order  to  secure  absolute 
oniformiiy  in  the  raic  of  rotation  of  an  axle.  After 
referring  to  the  mathematical  principles  involved  in 
such  a  problem,  he  explained  thai  the  only  hope  of  its 
solution  lay  in  the  employment  of  a  x-ibratotj-  move- 
ment, which  by  some  suitable  device  muM  be  ironverled 
into  a  motion  of  rotation.  The  axle  whose  motion  it 
is  required  to  nuiintain  uniform  is  usually  driven,  at  an 
approxim.itely  uniform  rale,  by  means  of  a  small  hori- 
■ontal  water  wheel  or,  in  some  ca«;»,  the  elcriro- 
nagiietic  regulating  apparatus,  presently  described,  is 
KuKcient  byTlselC  to  supply  ihe  necessary  power.  At 
•qual  distaiu:cs  round  the  .-ixie  are  armiiged  four  »ofC 
Uon  armatures,  which  sui:»ssivelycome  in  front  of  the 
poles  of  a  hoTse-shoc  clectro-nugnet,  placed  in  the 
cucuitof  a  four.ccll  Grove's  b-itU-ry.  Tlii;  current  is 
rendered  intermittent  by  the  following  .irrangomcnl  :^ 
Pasnng  into  the  body  of  a  tuning  fork,  vibrating  about 
fortjr  times  per  second,  it  leaves  by  a  smnll  plntimim 
stall,  which  is  touched  at  each  vibration  of  the  fork  ; 
the  current  then  trsivcrtes  a  sucund  Mtiall  electro- 
magnet, between  the  prongs,  and  by  thri  mc.uiS  the 
vibrations  are  maintained:  passing  to  the  magnet 
above  referied  to,  Ihe  current  then  returns  to  the 
ballery.  The  velocity  of  the  axle  is  such  that  it  per- 
forms about  one  complete  revolution  for  every  four 
ribraiioos  of  tba  (oilc,  and  the  nocl  adjustment  is 


effected  as  follows ;— If  the  driving  power  be  jiwt  suffi 
cient  to  produce  the  desired  speed,  the  armatures  will 
be  so  attr:ictcd  by  the  magnet  as  to  be  exactly  opposite 
to  it  at  the  middir:  of  its  period  of  magnetisation,  and 
so  long  as  this  nosition  is  maintained,  the  magnet  will 
rot  Con  the  whoIc>  affect  it.  But  if  a  disturbance  occur 
in  the  driving  power,  the  armature  will  be  displaced 
from  its  fi>mier  posltloi],  and  will  be  attracted  ny  the 
magnet  until  the  error  is  compensated,  fleiides  the 
armatures,  this  axle  also  carrie-^,  concentric  with  it,  a 
hollow  metallic  ring  filled  with  water,  and  as  this 
possesses  a  certain  momentum  in  virtue  of  its  rotAlIon, 
it  will  act  as  a  drag,  tending  to  check  the  velpcitj  !n 
ra»e  it  increases,  and  in  the  converse  manner  when  a 
diminution  o«urs,  A  blackened  disc,  perforated  with 
rings  of  holes  of  various  numbers,  also  rotates  with  the 
axle,  and  bv  placing  Ihe  eyo  behind  the  ring  of  four  ^1 
holes,  and  observing  a  prong  of  the  fork,  it  Is  Basy  to  ^M 
ascertain  whether  the  uniformily  is  maintained,  since 
in  that  case  the  prong  will  appaar  to  remain  stationary. 


THE  INSTITUTION  OF  CIVIL  ENGINEERS. 

At  the  meeting  on  Tuesday,  llie  ?6th  of  March,  Mr. 
Batsman,  Piesident,  in  the  Chair,  the  Paper  read  was 
on  ■'  Direct  Acting  or  Non-Rotnlivc  Pumping  Engines 
and  Pumps,"  by  Mr.  Henry  Davey,  Asmc.  Inst.  C.E. 

The  author  dixcu«M>d  some  new  forms  ol  direct 
acting  pumping  cngiiiM  and  pumps,  as  a  cjucslion  of 
relative  cost  and  efficiency,  illustrating  Ills  arguments 
bjr  practical  ex.imples.  The  dirc<:t  acting  engine  had  a 
wider  sphere  of  application  in  mining  operations  than 
elsevrherc,  and  expcrtinice  had  proved  it  to  be  Ihe  best 
type  for  deep  mine  and  heavy  pumping.  Until  lately, 
the  Cornish  had  been  the  only  direct  acting  expan.'nre 
engine.  It  was  a  very  economicat  machine  under 
favourable  circumstances,  but  its  range  of  expansive 
working  was  limited.  Compound  rolaiive  engines  h.id 
been  made  to  do  a  higher  doty  than  Cornish  engines. 
In  the  early  days  of  pumping,  Homblowefi  Trevethlck, 
WooLf,  and  Sims  cxporimonted  with  compound  Cornish 
engines  in  Cornwall ;  but  these  attempts  had  faiied 
because  the  engines  were  single  acting,  and  the  dis- 
tribution of  steam  was  such  as  to  lead  to  great  thermal 
la»from  the  cooling  influence  of  the  condenser.  From 
these  and  other  practical  defects  Ihe  engines  fell  into 
disuse.  To  work  direct  acting  engines  expansively, 
certain  conditions  were  necessary.  An  inert  mass  must 
be  provided,  which,  by  its  titertta  at  Ihe  beginning  and 
momentum  towards  the  end  of  the  stroke,  should  com. 
pcDsate  for  the  diminishing  pressure  of  the  expanding 
steam  employed  in  overcoming  the  almost  uniform 
resistance  of  iHc  pump.  In  single  cylinder  engines  this 
involved  heavy  initial  strains,  oonsiderablo  piston 
speeds,  and  a  Lirgc  inert  m.-iis  to  render  a  high  degree 
of  expansion  possible.  Tlicse  obstacle  were  removed 
in  the  direct  double  acting  compound  engine.  It 
was  shown  th.it  the  cost  uf  the  engine  and  buildings 
was  less  (or  a  compound  than  for  a  Cornish  engine. 
The  author  advocated  much  heavier  lifts  than  those 
commonly  u^.  As  examples,  a  300  n.-r.  com^touiu) 
engine  eniplo/ed  underground  in  forcing  against  « 
column  t.tua  feet  in  height,  and  a  600  h.-i>.  cooipouod 
engine  actuating  two  20-in,  plungers  by  spe&rs  against 
a  column  of  700  feet  wrerc  referred  to. 

In  the  discussion  wliich  followed  the  reading  of  tlve 
paper,  and  which  was  concluded  at  the  meeting  on  the 
3nd  of  April,  Dr.  Pule  referred  to  the  experiments  made 
on  a  Cornish  engine,  established  some  years  ago  near 
tendon,  which  proved  that  the  results  obtained  from 
such  a  fofin  of  engine  was  exactly  wlul  llirrit^  indi.ca,*A&. 
and  that  this  totro  qI  «t\%\ftt  waA  «^c«!^1  ■i->i\\sWi.*'wfi. 
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mines,  and  wh«»  the  lift  was  considerable  and  the  n- 
fJ3t«j>c«  lo  be  overccinc  uniform.  Mr  Bramwdl  uid 
tb«  thcv.tlueof  ihcConiisli  engine  was  csaggoratrd. 
mm)  regarded  it  as  unsuitable  for  waterworks,  except 
fnrnuniping  walcT  into  tanks,  as  tbc  forct  rcvixiircd  to 
•end  the  water  through  the  mains  was  very  variable,  and 
be  pointed  out  that  in  order  lo  secure  the  engine  against 
injury  in  tbc  event  of  a  sudd«n  diminution  of  presiure 
vaiiouv  expedients  bad  tube  resorted  lu.tuch  as  pump- 
ing the  wMer  to  a  greAtcr  height  than  was  required  uid 
letling  it  overflow,  fll*o  Ihrultling  the  pip«  and  other 
mrthod^for  aitilict.tUy  iiicieasiiiji  the  resistance.  Con> 
»i:(|ucntl)-,  though  the  work  oiigfat  be  cheaply  performed, 
the  v.-iluc  oi  the  economy  was  iosl  by  the  additional 
work  impo«ml,  and  he  considered  a  n>tal"r>'  rnginc  a.i 
the  proper  form  to  adopt.  Mr.  Latham  dilicTcd  entirely 
from  these  views,  and  reckoned  the  Iom  of  w-ater  in 
pumping  with  a  rotatory  ccginc  at  not  \c*%  than  35  per 
cent. ;  and  whilst  thinking  inai  with  the  Cornish  engine 
the  loss  was  very  slight,  he  conHidered  the  engine  at  the 
Crriydon  Waterworks,  wbenr  th«  motion  was  regulated, 
vrn^  belter,  Mr.  David  Tlionisoii  said  that  with  a 
rotatory  engine,  pumping  up  the  London  sewage,  the 
amount  delivered  was  in  excess  of  the  theoretical 
amount,  as  owing  lo  the  length  of  suction  pipe  the 
water  continued  passing  throtigh  the  valrcs  at  tne  end 
of  the  Uroke.  Mr.  Stephenson  agreed  with  Mr.  {tram- 
well  in  considering  a  Comi«h  engine  iitiiiiitiibic  for 
pumping  owing  to  jts  irregularity,  and  related  how,  at 
a  eolliery  with  which  he  had  been  connected,  the  beam 
of  a  IIoiittoD  and  Watt  engine  smaslicd  «ome  strong 
ctvss  timber  beams  placed  to  regulate  the  motion  of  the 
engine  when  Ihc  water  pressure  was  reduced.  Mr. 
Davcy,  in  his  reply,  affirmed  his  belief  that  direct  acting 
engines  were  tnoie  economical  for  great  liftt,  and  much 
simpler  than  rtttaiory  engines,  and  that  the  toss  from 
ilip  was  lc«»  cuecpt  ivhrn  the  rotatory  engine  was  in 
perfect  adjustment.  This  opinion  was  endorsed  by 
Mr.  BaHow,  who  remarked  on  the  preference  exhibited 
by  the  Americans  for  direct  acting  engines,  us  ex- 
rmplified  by  the  numbers  exhibited  at  the  Philadelphia 
Exhibition  compared  with  those  of  the  rotatory  type. 


On  Tuesday,  the  snd  of  April,  Mr.  Barlow,  Vice- 
President,  in  the  Chair,  a  Paper  was  read  on  "The 
Huelva  Pier  of  the  Rio  Tinto  Kailway,"  by  Mr.  T. 
Gibson,  Assoc.  Inst.  C.£. 

The  cupriferous  iron  pyrites  mines  of  Rio  Tinto  in 
the  s>ulh  of  Spain,  about  50  miles  from  Ihe  Port  of 
HtM-lva,  which  W3S  situated  on  the  River  Odiel,  had 
be«n  worked  by  the  Romans.  Their  out-put  last 
year  amounted  lo  750.000  tons.  The  traffic  from  Ihe 
shore  to  the  vessels  was  formerly  carried  on  by  barges 
and  small  craft ;  but  with  an  incrci^ed  trade  a  cheaper 
and  more  expeditious  plan  u[  shipping  minerals  was 
needed.  The  marshy  b.\nk  of  the  river  was  scarcely 
two  feet  above  high  water,  and  there  was  a  substratum 
of  soft  blue  clay  more  than  80  feet  in  depth.  A  screw 
nile  pier  was  considered  best  adapted  to  the  locality. 
Vfavtng  regard  to  the  large  amount  of  mnierial  to  be 
shipped,  and  the  advisability  of  being  able  to  do  this 
npidly,  it  was  decided  lo  build  the  pier  on  a  rising 
gradient,  so  that  the  train  uf  wagguns  could  be  pushed 
up  by  a  h^CDmotive  to  the  height  rerjuisite  for  shipping 
the  ore  by  gravitation,  in  preference  to  making  the 
[»er  level,  and  raising  the  waggons  at  the  extremity  to 
the  requisite  height  by  hydraulic  or  other  power,  The 
plan  adopted  was  similar  to  that  used  by  Mr.  Harrison 
at  the  TjfJie  Docks  for  shipping  minerals. 

The  pier  had  been  so  designed  that  the  waggons  were 
mn  direct  to  the  5pDUts,  and  tctiuired  no  bandting  after 

To  allow  o(  tho  ore 


bring  shipped  at  all  states  of  the  tide,  the  shipping 
places  were  32  feet  6  inches  sbove  ordinary  springtide*, 
and  tlie  pier  was  carried  out  into  such  a  depth  of  water, 
thai  the  loading  of  a  light  vesvl  rould  bn  begun  at  the 
top  of  (be  tide,  and  be  continued  when  the  tide  was  at 
its  lowest.  Another  advantajc  nf  this  plan  w^s  the 
possibility  of  providing  a  lower  deck  for  the  urdtnuy 
traffic  of  the  port,  especially  for  (hat  which  will  be 
brought  to  it  when  the  Seville  and  fioelva  Railway  was 
completed. 

'iiie  total  length  of  the  pi«f  and  of  the  approach  (mm 
the  station  yard  was  ^  ^  j  1  feet.  The  screw  pile  portion 
was  1,900  Icct  long.  Tiiis  distance  w:is  made  up  of 
twenty-nine  spans  of  50  feet  each,  and  thirty  groups  of 
cast-iron  screw  piles  and  columns,  eight  in  each  groop, 
placed  15  feet  apart  from  centre  lo  centre.  The  pier- 
head, alongside  which  the  ships  were  moored,  was  pro- 
tected by  the  shipping  deck  wharf,  which  was  cor' 
structed  of  memel  limW  work,  and  was  indepeadonl  of 
the  cast-iron  piling. 

The  depth  at  low  water  spring  tides  at  this  wharf 
was  15  feet.  There  w^re  three  floors  at  diffpreni  levels 
throughout  the  length  of  the  pier,  and  upon  these  were 
laid  seven  lines  of  rails.  1  hcse  floors  were  carried 
upon  wrought-iron  fatdce  girders  .|  feel  deep,  and  were 
supported  by  the  screw  pUes  and  cohimns.  The  cast- 
iron  hallow  screw  piles  were  ib  inches  in  diameter,  and 
the  lowest  length  of  the  pile  shaft  was  fitted  with  screw 
blades  5  feet  in  diameter  and  having  a  pitch  of  6  inches. 
The  principal  difficulty  was  the  want  of  solidity  of  the 
foundation,  which  proved  to  be  mdtsc  than  was  at  lint 
anticipated.  It  was  therefore  decided  lo  provide  ad- 
ditional bearing  surface  by  the  introduction  of  timber 
platforms,  fastened  to  the  piles  by  cast-iron  discs,  which 
clamped  the  respective  piles  beluw  a  collar  cast  specially 
on  the  pile  »haft,  so  as  to  rcM  upon  the  disc.  The 
platforms  at  (hn  shore  end  wrtc  weighted  to  300  lorn, 
and  those  in  ihc  deep-water  section  tu  50O  tons.  VVhcn 
the  loaded  platforms  ceased  to  sink,  a  diver  was  sent 
down  tu  fix  the  discs  fcrrming  the  connection  between 
the  piles  and  the  platforms,  and  the  load  was  then 
removed. 

There  were  four  sets  of  shipping  SpOUts,  two  on  exdi 
sideof  liie  pier-head,  constructed  to  meet  the  vaiying 
levels  of  the  water,  and  the  different  hoighls  of  vessels. 
Fifteen  minutes  sufliecd  lo  despatch  a  loaded  vessel 
from  the  whaif,  and  to  place  another  in  hs  berth  ready 
to  be  loaded. 

In  the  discussion  on  the  Paper,  Mr  RllJCR  said  that 
Ihe  form  of  pier  adapted  though  mure  costly  than  a 
level  pier,  was  worth  ihe  difference  in  cost  in  conse- 
quence of  the  great  convenience  it  afTorded,  As  a 
wooden  platform  had  been  used,  for  the  sake  of 
economy,  water  pipes  had  been  laid  along  the  pice  In 
ease  the  wood  in  such  a  dry  country  sltould  at  any  time 
catch  fir<>,  though  ptolecled  by  a  covering  of  ballast. 
He  predicted  that  when  the  new  railway  w»b  opened, 
and  genera!  goods  brought  for  shipmmit  along  titc  lower 
roadway,  Huelva  would  soon  outstrip  Cadii  as  a  port. 
Mr.  DlXi^K  regretted  thai  an  iron  platform  had  not 
been  adopted.  The  expedient  of  sending  out  Ibc 
screws  detached  from  Ihe  piles  bad  both  reduced  the 
cost  of  freight  and  diminubedthe  liability  to  fracture. 
He  said  that  apparatus  worked  by  steam  had  been  de- 
vised  for  turning  the  screw  piles,  but,  tlut  piovintt  in- 
applicablo  under  the  special  circum>l.incx.-c,  manual 
labour  was  employed.  The  aiTatigcmcnt  of  the  lines 
was  so  good  that  the  ore  could  be  shipped  as  fast  as  it 
could  possibly  be  brought  from  the  mines. 

The  Annual  Dinner  of  this  Institution  was  held  at 
Willis's  Rooms  on  Saturday  evening,  the  Oth  of  April, 
Mr.  Baieuan,  Presldeot,  jn  tbe  Cbair.    The  gat 
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was  a  latge  one.  nnd  a.fter  dinner  lh«  ufuol  toasis  irere 

Fiven ;   General   Sir  Richard   Wilbraham   responding 

IOC  the  Armj:,  and  Admirnl  Sir  George  Elliot  for  the 

Navy.     Sir  Ch-irtc*  Arftlerley  rc«.pondi?d  to  the  toatt  of 

Hei  Mnjcsty'tMinmcrs;  and  the  Houses  of  PaTliament 

wrre    very    fitly   icprc.icnlcd    by    l^rd    Cir^invillr    and 

Mr.    GUdsione,    jcd    the    Vis'uois    by    Prince    Louii 

Xnpeleon;  and  Mr.   [.owe  mpondod  to  ihc  lOMt  of 

"  The   Lcamnl  A^wciations,"  propoMxl  by  the  United 

Statn    Miiii«ter.      The  dinner   mav    be   re^^anlvd   as 

luving    been    very    successful,  boln    as  respects   the 

fteto»  and  the  5peeehe«.     Though  Civil  Engineer*  do 

not  ne«d  that  thrir  work*  And  Ihc  benefili  confemd  by 

them  shonUl  be  braughl  into  notice,  it  U  wel]  that  tlio 

pnkssion  as  a  body,  should  come  occasionally  bcfoic 

the  public,    and    fuiai»h   an    opportunity    ior    public 

Keojtution. 


6tiural  ;9nmrc  Columns, 


THAMK  HIGH-LEVEL  BRIDGE. 

Vaiiol-s  xchemet  have,  from  time  to  time,  been  brought 

fBTward  for  rGtwvins  the  tmffic  over  London -brid^*. 

uj  (m  giving    a    more   convenient    mean<i  of  com. 

Bdoiution  between  the  two  sides  of  the  Tbames  betow 

Ibehfidge.     T)ie  widening  of  London -bridge  has  been 

Pfnpo*ed,  but  thin  would  afford  little  relief  unEcu  the 

ifiFfnichcs  to  the  bridge  could  &1»o  be  widoiied,  which 

'"iBotbceii  eontempl.tted.  And  would  involve  a  grcAt 

^?eatt;  and  the  intended  plan  of  widening  by  udding 

'ooi|,Aths  on  each  side,  supported  on    iron   braekcti, 

■«ldniar  the  »ynnnelry  of  the  utructufe.     The  chief 

objociion,  however,  to  this  scheme  is  that  the  two  sides 

(^  the  river,  below  London -bridge,  would  be  aj  widely 

Npantcd   lA  at  preicDt.    The   steam  ferry  recently 

opened  at  Rotherhithe,  has  to  some  extent  met  the 

Bteenities  of  the  case;  but,  besides  the  delays  always 

incidental  to  (crticn,  an  accident  has,  fnr  a  time,  su5> 

pnided  its  operation,  and  its  liability  to  intemiptiuns 

nader*  thi*  method  of  communication  unsati^tacloiy  in 

wrh  a  locality.     Both  high  and  low. level  btidgrs  have 

^Kt  propotted,  but  from  various  causes  none  of  these 

dwiscs  have   obtained  the  sanction  of   Parliament. 

Lut  year,  however,  several  o(  the  Eft.tt  London  vestries 

Wged  on  the  Metropolitan  Board  of  Works  the  oeces* 

Hiyof  providing  a  bridge  below  London.bridge ;  and 

tticiBattcrhavingbeenrefcrreJ  to  Sir  Joseph  Baialgette, 

^  bu  prepared  a  dusign  which  w^s  approved  at  the  last 

■■KMiog  oi  the  Board ;  and  the  Corporation  of  London 

P»)pose  to  join    with  the  Metropolitan  Board  in  nn 

^jtication  to  Parlinmcnl  next  Session,  for  power  to 

ivty  out  the  scheme.    The  site  selected  is  at  Little 

Towr.hiU,    l>C*wcen    the   Tower  and    St,   Callierine's 

tVkatf,  about  half  a  miU:  below  Li>iidon .bridge.    The 

•WA  of  the  river  at  that  point  is  850  feel,  and  as 

ieccMnmodalion  must  be  provided  for  the  passage  of 

dipping,  «lther  s  high-level  bridge  under  which  the 

*Mse1s  can  pass,  or  a  low-level   bridge  with  an  opening 

ipta  would  have  to  be  adopted.     The  disadvantage  of 

tile  fint  typv  of  bridge  consisU  in  the  long  apptoacbcs 


necessary  for  rising  to  a  high  level ;  and  of  the  Utter 
la  the  delays  occasioned  to  the  tralBc  when  the  bridgo 
has  to  be  opened  for  shipping,  and  the  great  incon- 
venienoe  to  the  shipping  wlien  the  bridge  it  closed 
across  the  river.  The  latter  objections  are  Ihcgreateat 
and  the  preference  hjisbeen  given  to  a  high-level  bridgo. 
The  design  consists  of  sicel  trussed  girders  arched  in 
form,  with  a  wnglc  span  of  850  feet,  and  leaving  a  clear 
headway  o(  65  feet  above  Trinity  high  water  mark. 
The  bridge  would  have  a  carriage  way  36  feet  wide,  and 
two  footways  eadt  12  feet  wide,  giving  a  total  width  of 
60  («t,  which  is  six  feel  wider  than  London-bridge. 
The  approach  road  on  the  Surrey  side  would  have  an 
inclination  of  1  in  40,  and  on  the  Middlaex  sid«  from 
I  in  50  to  I  in  Oo,  The  southern  approach  would  com- 
mence at  the  improved  Tooley  Street  thoroughfare, 
east  of  Queen  Eliiabcth'i  Grammar  School,  and  in  order 
to  ri«c  to  the  required  level  without  too  sharp  a  gradient, 
the  road  would  make  a  turn  and  a  half  round  a  spiral 
curve  of  30A  feet  diameter,  at  the  back  of  the  Anchor 
Brewery,  and  thence  go  on  to  the  bridge  at  Hartley's 
Wharf.  The  northern  approach  would  commence  at 
King  StrccI,  and  go  over  little  Tower-hill.  The 
cost  of  the  bridge  is  estimated  at  ^1,350,000,  and  the 
approaches  and  land  at  £830,000,  tnaking  a  total  sucn 
of  .fa, 100,000.  We  wish  every  success  to  the  scheme, 
which  would  both  supply  a  much  needed  means  of  com- 
munication, and  confer  on  London  the  distinction  of 
pO!ueuing  the  largest  arched  bridge  in  the  world. 


THE  NEW  IRON-CUDS. 
FuuK  iiio»-ct.AT>s  have  recently  been  purchased  by  the 
British  GoTommcnt  which  were  built  in  this  conntry 
for  foreign  Governments,  consisting  of  one  turret.ship, 
constrticted  to  order  for  the  Brazilian  Government,  nnd 
three  broadside  ships  constructed  for  Turkey.  The 
first,  formerly  named  the  /ndtprmUncia,  and  since 
christened  the  Nr/itune,  was  First  underlakcn  by  Mcssn. 
J.  and  W.  l>udgoon,  and  subsequently  completed  by 
Messrs.  Samuda  Brothers,  is  an  iron  vessel  of  8,960 
tons,  protected  with  13  inch  and  jt  inch  armour  plates 
ou  the  turrets,  and  plates  of  12  inch,  ro  inch,  and 
g  inch  on  its  sidvs,  having  an  armament  of  four  38  ton, 
and  two  6^  ton  Whitworth  gun*.  It*  dimensions  are 
as  follows :  length  between  perpendiculars  300  feet, 
extreme  breadth,  62  feet  ^  inches,  and  having  a 
diauglit  ol  24  feet  4  inches  forward,  and  35  feet  a  inches 
nfl.  The  engines,  which  have  been  constructed  by 
Messrs  }.  Pcnn  and  Sons,  are  horizontal  trunk  screw 
engines  of  9,100  Indicated  horse-power,  having  two 
cylinders  of  1 J8  inches  diameter,  with  a  stmlcc  of  4  feet 
6  inches.  The  vessel  attained  an  average  speed  of 
i4'65  knots  per  hi>ur  on  the  trial  trip.  The  dimensions 
of  the  broad.iide  violets  are  ax  follows:  The  Brllritlf 
is  245  feet  between  perpendiculars,  53  feet  extreme 
width,  with  a  displacement  of  4,700  tons.  It  Is  pro- 
tected with  13  inch  and  8  inch  armour  plates,  artd  it 
has  9L  draught  <A  iq  KvA  \Qr»n.t4,*TA  \'4\.'yA  ^  ■«i'S>j» 
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aft,  and  carhes  an  anniiineni  of  (our  25  ton  guns.  It 
has  horizontal  twin  screw  engines  of  4,020  indicated 
honc-powt-r,  having  four  cylinders  of  65  inches  in 
diunettrr,  and  3  feet  6  inches  in  stroke.  This  vessel 
exhibited  a  speed  of  i3'99  knots  per  hour  on  trial.  The 
■ecofld  broadside  ship  is  the  Orion,  which  is  a  sislet 
vessel  to  the  netteisU,  and  simitar  in  crery  respect,  but 
has  Dol  yet  been  launched.  Its  engines  are  cstimatn! 
at  3,900  horse-power,  and  its  tpeed  at  1 3  koou.  Both 
these  \-ess«l4  liAve  been  built  by  Meurs.  Samudi 
Bfolhers,  and  their  engines  luive  l)cen  maiiufaclured  by 
Messrs.  Maud^uy,  Sons,  and  E^eld.  The  ibird  broad- 
side ship  is  the  Sufrrb,  which  has  been  constrttrtrd  by 
the  Thames  Ironworks  Company,  and  cngincd  by 
Messrs.  Maiublay,  Sons,  and  Field.  It  is  333  feet 
3  inches  in  length,  with  59  feet  breadth  of  beam,  and 
has  a  displacement  of  8,950  tons.  Its  draught  is 
S4  feet  forwAnl,  and  a6  feet  afi.  The  armour  plates 
are  13  inches  and  9  inches  in  thtcknns,  and  its  arnia* 
ment  twelve  18  ton,  and  two  6f  Ion  guns.  It  has 
horixontal  screw  engines,  having  two  cylinders  uf 
llS  inches  diameter,  wilfa  4  feet  utruke,  which  ealiibiled 
an  aventge  speed  of  13*78  knots  p«r  hour  on  trial.  All 
these  vessels  arc  now  bein[>  rapidly  brought  forward  to 
completion,  and  will  shortly  be  ready  for  service,  but 
It  is  probable  that  some  alteration  may  be  made  ia 
their  Brtnamcnts  before  being  commissioned.  They 
form  part  of  ihe  acquirements  made  by  Gorarnment 
out  of  the  six  millions  recently  voted  for  special 
BillttaTy  preparations. 


"  RllCEKT  ExretiMCKTS  OM  PoO-StflNALS."  (By 
Dr.  Tyndall,  P.R.S.,  Profeswr  of  Natural  Philosophy 
in  the  Royal  iDsUtution.)     Abridged. 

Onr  most  intense  lights,  including  the  six.wick  lamp, 
Ibc  Wighan  gas-light,  and  the  electric  light,  being  in- 
tended to  aid  the  mBtincf  in  heavy  weather,  jany  be 
rvgardcd,  in  a  certain  acnse,  as  fog-sij^als.  But  fo([, 
when  thick,  is  intractable  to  light.  The  sun  cannot 
penetrate  it.  much  less  any  terrestrial  source  of  illumi- 
oatton.  Hence  the  necessity  of  employing  sound-signals 
In  dense  fogs.  Bells,  gongs,  homs,  guns,  and  syrens 
bavflbeenuud  for  this  purpose;  but  it  is  mainly,  if 
aot  wholly,  esplosivc  signal*  that  1  have  now  to  submit 
le  notice  of  the  Soeiely,  The  gun  has  been  cai- 
wiib  useful  elTect  at  Ihe  North  Slack,  near  Holy- 
fiead,  00  the  Kish  Bank,  near  Dublin,  at  Lundy  Isl.-ind, 
and  at  o:ber  points  on  our  coasts.  During  the  long, 
laborious,  and  1  venture  to  think  memorable  scri^  of 
obttrvations  conducted  under  the  auspices  of  the  Elder 
Brethren  of  Ihe  Trinity  House  st  the  South  Foreland 
in  1873  and  1873,  it  was  proved  that  a  short  j)-inch 
kowilxer,  firing  3  lb»,  of  powder,  yielded  a  louder  report 
than  a  long  i8-pounder  gun  £nng  the  same  charge. 
Here  was  a  hint  to  be  acted  on  by  the  Elder  Brethren. 
Tbe  effectiveness  of  the  sound  depended  on  the  shape 
ef  Um  gun,  and  as  it  could  not  be  assumed  that  in  tbe 
howiuer  mv  /tad  hit  tocidcoUJIy  upon  the  best  possible 


shape,  arrangements  were  made  with  (hr  W^ii  Office  Cor 
the  constmction  of  a  gun  specially  calculated  to  produce 
the  loudest  sound  attainable  from  the  combustion  at 
3  lbs  ol  powdar.  To  prevent  the  unaeoetsary  Laodwatd 
waste  of  the  sound,  the  gun  was  furnished  with  a  para- 
bolic muizle,  intended  to  project  the  sound  over  the 
sea,  where  it  was  most  needed.  The  construction  of 
this  gun  wa«  based  on  a  seardiing seria* of  expuiraents 
executed  at  Woolwich  with  small  models,  provided  witb 
muulcs  of  various  kind-t.  The  gun  was  constructed  on 
the  principle  of  the  revolver,  its  various  chambers  being 
loaded  and  brought  rapidly  in  succenioo  into  the  firing; 
position.  Tbe  performance  of  the  gun  prorad  the 
correctness  of  the  principles  on  which  its  coostnictkxi 
was  based. 

Another  point  of  interest  was  decided  by  the  earliest 
Woolwich  experiments.     It  had  been  a  widely  spread 
opinion  among  artillerists,  that  a  bronie  gua  emit*  a 
specially  loud  report.     I  doubted  from  the  outset  whether 
I  hb  would  help  us;  for  I  could  "hardly  imagine  any 
other  quaUty  o[  the  metal  than  its  Miengtb  coming  into 
play  in  the  projected  experimeDls."    In  a  letter  dated 
33ad  April,  1874,  1  ventured  to  express  mrsdf  thus  > — 
"  The  report  of  a  gun,  as  affecting  an  observer  dote  at:- 
hand,  i>  mide  up  of  two  factors— the  sound  due  to  tb^ 
shock  of  the  air  by  the  violently  (ixpandiDg  gas,  aodth^ 
sound  derived  from  the  vibrations  of  the  gun,  which,  t<^> 
some  extent,  rings  Uke  a  bell.    This  latter.  I  apprehend^ 
will  disapjicar  at  considerable  distance."     Tbe  result  !>F~ 
subsequent  trial,  as  reported  by  General  Campbell,  '• 
"  that  the  sonorous  qualities  of  bronse  are  grcalt^i  ■" 
superior  to  thoseofcast.iron  at  short  distances, butt 
the   advantage  lies    with    tbe  ba»er    meul    at   loai 
ranges." 

Coincident  with  these  trials  of  guns  at  Wools 
gun-cotton  was  thought  of  as  a  probable  effective  son 
producer.    The  explosive  fotce  ol  |^npowder  is  knos 
to  depend  on  the  sudden  conversion  of  a  aolid 
into  an  intensely  heated  gas.    Now  the  woric  which  th 
anillcri^tl  requires  the  expanding  gas  to  perfom  U  th— ^^' 
displacement  o£  the  projectile.    Such,  however,  is 
the  work  that  wo  want  our  gunpowder  to  perform, 
wish  il  to   transmute  its  cneigy   not   into   the  mc 
mechanical  translation  of  the  shot,  but  into  vibratos 
motion.     We   want  pulsrs  to  be  formed  which  s)u 
propagate   themsctveii  to  vast   distances   through 
atmnspherc,  and    this  requires  a   certain   choice 
mana^-emcnt  of  ihe  explosive  material. 

The  more  rapid  tho  shock  imparted  to  tbe  air,  1 
greater  is  the  fractional  part  of  the  energy  of  the  shc^—^^j 
converted  into  wave  motion.    And  as  dilTcrtmt  kinds      ^ . 
gunpowder  vary  coasidcrably  in  Iheir  rapidity  of  coW- 
bustion,  it  may  be  expected  that  they  will  also  vary     'U 
producers    of   tound.      This    theomjc    inference      " 
completely  verified  by  eaperinicnt. 

Tliose  who  have  wiincs.«ed  the  performance  of  ih* 
SO'ton  gun  at  Woolwich  must  have  been  surprised  't 
tbe  mildness  ol  its  thunder.  To  avoid  tbe  strain  rr- 
suiting  from  quick  combustion,  the  powder  employed  n 
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cetapoieA  of  lumps  fur  largir  tKan  Ihote  of  ibe  pebble- 
povder  above  nfeirvd  to.  In  the  long  tube  of  the  giin 
these luinpft of  solid  matter graduaU^r  resolve  themsclvM 
Intofw,  which  on  is«iiiig  from  the  miiulc  imparl!  a 
kind  of  push  to  the  air,  instead  of  the  sliurp  shock 
MoasMy  to  form  Uic  condtmsation  of  an  inttn*ely 
uikDroui  wave. 

On  the  32nd  of  Fcbniiiry,  1S75,  a  nMtnber  of  small 
pat,  eait  s{»cc<atly  lor  the  parpose— some  with  pUin, 
mat  wilh  conical,  and  some  with  parabolic  hiiucIm, 
king  4  ox.  of  fine-^:iin  powder,  wcti;  pitied  against  4 
iu.oi  giiD-colton,  detonated  both  in  the  open  and  in  the 
hm  of  a  parabolic  reflector.  Tlie  soLiud  produced  by 
iMpiB-cotlon,  ninfoTccd  by  the  reflector,  was  unani. 
noBilj  pronounced  loudest  of  all.  With  equal  unani* 
Bitfj  Ih:  gun-cotlon  detonated  in  free  air  wak  placed 
WMd  in  inteiuily.  Thouxh  the  sante  cliarge  was  used 
tinu{hout,  the  guns  differed  considerably  among  Ihem- 
*l»w,biil  none  of  Ibero  came  up  to  the  ^n-cotton, 
eiA«r  with  or  without  the  reflector.  A  second  series, 
■■Wiicd  from  a  difTurent  distance  on  the  same  day, 
•••ifirnied  to  the  letter  the  foregoing  result. 
fTa  ^  €t>»linufiij 

AtrrioK  or  Oxoxt  ok  Iodise.— M.  J,  Ogicr  find*  that 
'"  the  oxygen  compouodf  of  iodine,  even  to  periodic 
*^.  nnay  be  obtained  by  the  action  of  the  electric 
H><^l[  passed  through  a  mixture  of  oxygen  and  iodine 
**Pour, 

Copper  AMD  2ikc  in  tuk  fluiiAN  ItiinY. — Small 
fu^ntities  of  copper  and  ainc  have  been  found  by  MM. 
'^ult  and  Breton  under  ordinary  circumstances  in  the 
^•Ipinic  matter  of  the  human  intcslinu,  and  it  therefore 
follows  tbat  the  mere  detection  of  traces  of  these  mctaU 
"■the  body,  isnoproolof  poisoningby  their  compounds, 
Vnlen  the  i^uatitity  fotuid  notably  exceed*  the  normal 
^RKnint  under  similar  conditioas. 

Iron  in  tkr  St;M.— At  a  recent  meeting  of  the 
Prench  Academy  of  Scicncca,  M.  Cornu  stated  that  he 
"*4  been  led  by  ditcuMJon  upon  his  spectral  obscrv.t. 
tM>ns,toconcliidcthatthepai>itioiiand  telativc splendour 
Of  the  dark  tays  of  the  solar  spectrum,  are  explained  by 
^*  action  of  an  nbitorbant  layer  existing  upon  the  sun ; 
^W  chemical  composition  of  the  layer  being  analogous 
*0  tiut  of  volatilised  a$rclilei. 

If  this  be  so,  and  the  external  layer  of  the  Sun  con* 
^ia,  like  aSrolite«,  a  considerable  proportion  of  iron 
^ftpour,  the  total  mass  of  iron  would  be  v«ry  great,  and 
*ould  exercise  an  appreciable  elTecl  on  teneslrial  mnn- 
'tvtic  phenomena.    To  tbis  it  might  be  objected  that 
■'On  raised  to  incandescence  loses  its  magnetic  induc- 
tive action,  but  although  it  is  known  lo  do  so  to  a  very 
^eat  extent,  it  i*  not  at  all  proved  that  heated  iron 
*0m3  all  inductive  power.     Interpreted  by  this  theory, 
Uwdiunul  variations  of  the  magnetic  needle  would  be 
ift  to  the  direct  magnetic  action  of  the  sun,  as  Sabino 
hu  already  munUined,     The  presence  of  a  consider- 
iblc  quantity  of  iron  in  the  composition  of  the  sun  leads 


to  the  enquiry  whether  all  the  sidereal  bodies  do  no 
possess  it  by  virtue  of  a  common  origin.  The  earth 
itself  supports  soch  a  view.  It  i»  well-known  that  the 
mean  density  of  the  globe  is  5*5  times  the  density  ol 
water,  that  ii^  to  say,  it  is  ncirly  double  tiie  mean  den> 
sity  of  the  elements  which  form  the  uuicr  crust.  U  b 
therefore  reasofuible  to  conclude  that  tlie  inner  layen 
of  the  earth  are  of  a  heavier  material  tluin  rocic,  In 
short,  thai  they  are  metallic  rusws.  Again,  on  OOB' 
sidering  the  directive  force  of  (he  magnetic  needle,  wo 
are  led  (o  conclude  that  in  all  probability  the  central 
mass  of  the  earth  is  largely  composed  of  metallic  iron. 
The  moon  also  exercises  a  feeble  but  unequivocal  action 
on  the  magnetic  needle,  and  this  may  be  taken  «a  prooC 
that  iron  exists  in  that  body.  Finally,  the  profusion  of 
a9rolites  in  our  planctai^  system  tends  to  confirm 
Laplace's  hypothesis  of  the  comRMn  origin  of  the 
heavenly  bodies,  and  locause  us  to  r^ard  these  small  me- 
teoric massesas  the  type  of  elementary  cosmical  matter. 
The  foregoing  remarks  are  based  on  the  presence  of 
static  magnetic  masses  at  the  surface  of  the  sun.  If, 
however,  certain  portions  of  the  vapour  masses  tn 
movement  at  the  surface  of  the  siin  arc  magnetic, 
induction  currents  would  be  set  up  in  llie  neighbouring 
conducting  masses.  When  viewed  (angentially  the 
solar  protuberances  appear  of  a  splendour  in  excess  of 
th»t  due  10  their  position,  and  the  spectrum  of  this 
brightness  is  identical  with  that  of  very  rarified 
hydrogen,  traversed  by  the  electric  spark.  Mr.  Corno, 
therefore,  asks  whether  these  gaseous  protuborancet  arc 
not  tiavcrsed  by  induction  currents  in  the  neighbour- 
hood of  rapidly  moving  magnetic  or  electrified  regions. 


Old  Broad  Street,  April  13th,  1878. 
If  has  been  briefly  mentioned  In  the  Tklrghaphic 
JoUKXAL  that  Mr.  Van  Choate  hnn  published  an 
advertisement  in  a  conlempor.iry,  Mr.  Van  Choate, 
who  iigns  himself  "  General  Agent  of  the  American 
Cable  Company,"  has,  it  seems,  been  seixed  with  the 
fear  levt  "  innocent  inventors  "  should  lose  their  money 
"  by  inventing  in  a  scheme  gotten  up  simply  in  ihe 
interests  of  promoters  and  cuntractora,  and  which 
would  prove  more  diustrous  than  that  of  the  Direct 
Cable,"  the  scheme  to  which  Mr.  Van  Choate  refen 
to,  being  the  proposed  new  Atlantic  Cable— and  one 
which  we  h.ivc  mentioned  several  times— from  France 
or  Kngland  to  America.  Reading  the  rest  of  the 
advcttfiicment,  we  find,  however,  that  anxious  as 
Mr.  Van  Choate  is  to  protwrt  the  interests  of  "innocent 
investors  "  he  is  more— decidedly  more— concerned  to 
defend  what  he  alleges  .ire  the  rights  of  the  American 
Cable  Company.  According  to  this  confident  authority, 
the  American  Cable  Company,  and  the  American 
Cable  Compiiny  only,  has  the  right  of  landing  cables 
on  the  American  Coast.  Moreover,  Mr.  Van  Choate 
avers  that  "  no  new  Atlantic  Cable  will,  in  fuiurc. 
be  allowed  to  land  on  the  United  Slates  Coast." 
Nor  will  "any  foreign  message  sent  over  any  oc* 
cable  landed  at  any  other  paint  br  ^Unwcd  to  cross  the 
boundary  lines  above-named  without  valid  authont.^ 
from  Congress."     Mlt.Nift  ^tLoaVt  v^Qtsc&t  va  'tt'wcft. 
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t  "  this  question  bus  never  before  been  broucht 
to  iu  legal  beafinr*,"  RehoM,ind««l,«  Daniel  come  to 
judgment  1  Our  Daniel,  loo,  declines  to  nllow  lti4t  the 
Vremleot  of  ibe  Uolted  Suic«  has  any  poorer  in  tlw 
nuttur.  Congress  alone  can  come  to  a  dediion  ;  and 
CongTevi,  Ml,  Van  Oionle  plainly  ir>timnti»,  would  do 
nothing  that  would  be  liltdy  to  prejudice  the  intereMs 
of  the  Americnn  Cable  Company.  It  was  not  until  we 
had  pcTuicd  the  last  clauac  of  the  advertiiemcnt  that 
we  rejitiscd  why  the  pre^nt  moment  had  been  selected 
for  its  publication.  We  admit  il  must  be  absurd  for 
any  one  to  think  of  promoting  n  scheme  for  a  new 
Atlantic  Cable  from  l-'ranro  or  thi*  country  to  America 
in  face  of  the  declaration,  if  a  declaration  were 
neocssarily  a  fad,  (hat  "the  American  Cable  Company 
has  alio  at  the  present  matnent  an  additional  bill  before 
Congress,  which  will  give  to  »a,id  Company  (*iV)  very 
extended  privileges,  and  on  terms  with  which  It  would 
be  uilcrly  impouible  (or  any  Olhet  coinbiuatioo  to 
compete,  either  in  offering  inducements  to  Congrp», 
or  in  transmitting;  despatches  for  the  public."  And, 
«j»,"any  agitation  of  .»ny  Atlnnlic  Cable  «chemc  in 
Ike  Barapcan  market*,  except  that  •>(  the  Ameiicnn 
.Ctbk  Company  uf  New  York,  would  be  iibiiolutc  folly, 
'I  not  something  worse."  But,  Mr.  Van  Choatc,  do 
tiell  as  what  that  something  worse  ii — for,  in  spite  of 
your  modestly- worded  advertiHemeni,  we  do  not  hear 
that  the  Anglo-French  scheme  has  collapsed. 

Wc  find  from  the  report  of  the  Kastcrn  Extension 
Tdograpli  Company  that  the  total  cnrningx  for  the 
half-year  were  £^34>7^J:-  The  working  expenses 
amounted  to  jf67.2io,  including  ;f 31,586  for  cost  of 
repsira  and  maintenance  of  cables.  Thus  the  balance 
ol  profit  is  /67.543.  or.  adding  the  balance  brought 
forward  from  the  previouii  li.iH-jear  to  it,  £8ctfi^.  An 
lintrri'H  dividend  of  ij  per  cent.,  making  with  previous 
pdiitribuHons  5  per  cent,  for  one  year,  has  been  aedared, 
•nd  ^£,'10,905  IS  carried  forward  10  reserve.  In  the  re. 
Mit  it  is  Slated  that  Colonel  Glover,  the  managing 
airector  of  the  Company,  has  gone  to  Melbourne,  tn 
order  to  facilitate  the  negotiations  for  duplicating  the 
Australian  cable,  and  a  coaference  on  the  subject  in  to 
be  held  at  Melbourne  this  month,  at  which  all  the 
colonies  will  be  represented.  It  will  be  interesting  to 
learn  the  result  of  the  conference. 

At  the  meeting  of  the  Ditect  Spanish  Telegraph 
Company  Th*  chairman  fwy  naturally  expressed  his 
legret  th^l  lie  was  not  able  to  report  niore  favourably 
of  the  half -year's  proceedings.  Mr,  Bannatyne  said 
that  the  directors  had  been  diitappointcd,  owing  to  the 
fruit  trade  with  Sp.tin  la^(I  autumn  not  being  up  to  the 
usual  avptage,  the  nvceuary  contcquence*  being  thai 
the  reccipta  of  the  company  had  been  le!>».  It  xt.  a  fact 
worthy  of  notice  that  while  the  company  had  an  in- 
creased number  of  customers  during  one  period,  the 
messages  sent  have  not  been  increased.  In  other  words, 
as  the  chairman  explained,  "persons  who  scut  mo- 
cages  by  the  company  had  only  »ent  about  two-thirds 
of  Ihcir  usual  number  uf  meiKige*."  We  are  glad  to 
I»*m  that  Ihc  prospect  of  affairs  for  The  shareholders  is, 
however,  brij;htentng.  Tlic  three  p.tst  months  «hoiv, 
il  is  stated,  a  much  belter  condition  of  thing*.  Another 
mcoaiagiiig  feature  is  the  circumstance  that  the  ex. 
pendilure  of  the  company  .ihows  a  decrease  c»cry  year  ; 
though,  as  we  hinted  in  our  bM  k^iie,  we  think  that  a 
furllier  reiiitctioo  might  be  made  without  impairing  the 
ellicifncy  of  chn  service.  A  dividend  of  10  per  cenL  on 
the  preference  share*  was  declared. 

At  a  Meeting  of  the  Directors  of  the  West  India  and 
I^nama  Telegraph  Company  on  Wednesday,  April 
loth,  it  was  decided  lu  place  a  thousand  pounds  to  the 
reserve  fund,  and  also  to  recommend  to  tlin  share. 
bolders,  at  ibe  approaching  meeting,  that  a  dividend  at 


the  [3(b  of  1  per  cent,  per  annum,  fre«  of  inovme  tsi^ 
on  the  Ordinary  Shares  of  the  Company,  b«  dedand&r 
Ihe  half-year  ending  Deeeniber  31^;  1677,  in  addtliM 
to  the  dividend,  at  Ihe  ralcuf  6  wt  ci^nt.  per  aooianea 
ih<>  First  and  S<>cond  Preference  Shares  of  the  Conpai/. 

it  may  appear  at  the  fir^t  blush  as  if  the  Item  d 
"  salarje«  and  wages  "  in  the  yearly  working  aeoDwil  4 
the  Great  Northo-n  Telegraph  Compoayof  Co^mtafm 
yiete  somewhat  excessive.  In  most  cases  the  aoiMnt 
chargeable  under  this  h<»d  might  well  be  morv— wot 
companies  underpay  their officcri — but  j^3t,059, takit( 
Into  consideration  that  a  further  -turn  of  ^£8,604  is  KC 
down  to  "  expenses  of  stalioDi;  offices,  and  agvxm' 
even  on  an  entire  income  of  ^£334,000,  is,  perhaps,  aci^ 
suAtcieitt.  On  the  other  hand,  the  directors  raon* 
htlle  enough  for  their  services — only  £1,500, or  scarDdf 
more  than  j^300  a  year  each,  being  paid  to  Ibetn.  TW 
debtors  to  the  coapany  owe  ^8^3  >  4  >  to  the  crediton 
of  the  company  is  au«  £tf^-jOO.  Wc  notice,  with  ntil- 
faction,  that  the  rc*erv»  fund  has  been  increased  b^lk 
sum  of  CH'A^A- 

In  his  circuhr  just  issued,  Mr.  William  Abbott, 
Avuidin^'  any  mention  of  telegraph  Seoiritio*  >b«il 
which  there  is  certainlv  not  much  to  be  said  just  *vm~ 
discourses  at  great  len^h  upon  the  posiiiou  aaJ 
prospect  of  the  London  Chatham  and  Dover  Riihrtf 
Company.  We  had  hoped  that  after  that  meetiagsi 
Cannon  Street  Hotel,  nothing  more  would  have  hn 
urged  (opcciingttieabandOiiMlideaof  a  fusion  betwrti 
the  Chatham  and  South  Uastem  Companies,  Mr 
Abbott  is  clearly  not  of  opinion  that  it  is  lolly  to  Boea 
dead  horse,  for  he  repeals  all  that  waa  saud  at  ue 
Cannon  Street  meeting  as  if  he  had  discovered  fnsll 
facta,  and  tries,  with  all  his  might,  as  if  no  one  htd 
tried  before,  to  disparage  the  position  of  the  South 
fvastern  Company,  evidently  forgclful  of  the  Utdt 
circumstancti  that  he  was  once  himself  an  ardent  adw< 
cate  of  amalgamation.  We  will  nni.  however,  (olk» 
Mi.  Abbott's  example.  It  has  already  been  pointed  oil 
in  ihc  Tklxcraphic  Journal,  that  the  fusion  of  ihl 
Chatham  with  The  South  Eastern  Company  was,  fori 
time,  supported  by  those  who  subse^juenlly  bccantf 
violent  opponents  of  the  scheme,  and  the  suggestion  ' 
was  made  thai  reasons  which  were  not  on  the  surface 
had  something  to  do  with  the  sudden  change  of  mind. 
But  there  is  an  end  of  that  maner.  With  respect  ta 
Mr.  Abbott's  calculatioiis  as  to  the  future  of  Ibe 
Chatham  Company,  we  cannot  profess  to  share  10  the 
full  his  sanguine  expectations.  To  lead  his  circatai, 
one  might  almost  imagine  that  there  was  but  one  rail- 
way company  in  the  world  worth  a  straw,  .inH  that  wa* 
Ihe  enterprise  which  a  wag  once  called  "  the  London, 
Cheat  'em  and  Do  'era."  Navertheleats,  we  do  not  Me 
any  reaison  why  the  Company— which  has  the  advan. 
tageof  being  carefully  managed, and  possesses  admirable 
officials— should  not  make  progress.  In  truth,  we'  *'  ' 
it  ivill  do  so.  It  ouj^ht  to.  Its  Continental  aervi 
continue  lobe  more  remunerative,  its  home  sawr 
April  to  October  must  also  yield  a  brgercveaiue,  and 
Mr.  Abbott  points  oiil,  there  are  sources  of  leven 
which  still  remain  to  b«  developed.  The  mistake  is  lo 
endeavour  to  persuadeiheeublic  that  by  investing  their 
money  In  Chatham  and  Dover  shares,  they  are  per. 
foriuirig  a  duty  they  one  lo  their  families,  oompared 
uiih  which,  other  obligations  .-ire  (rifling. 

TTic  Directors  of  the  Globe  Telegraph  and  Tmst 
Company  (Liniitcd)  have  resolved  Uiat  the  interi^t 
dividends  for  the  qnaitcr  ending  the  18th  inxtant  be  Jt, 
pur  share  on  the  I'rcfcrencc  Shares,  and  2s.  per  share 
on  Ihe  Ordinary  Shares,  both  free  of  income  tnx. 

The  Submarine  Cables  Trust  give  notice  that  ihe  coa< 
pons  due  un  the  1  sih  inst.  will  M  paid  on  and  after 
date  by  Meisn.Ciyn,  Mills,  and  Co.,  67,  Louibard-s! 


May  r,  1878.] 
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WILLCAM  ORTON. 

The  Ho\'.  W11.UAM  Oaros,  the  President  of  tlie 
Western    Uatoa    Telegraph   Company    of  North 
America,  died  on  the  33rd  inst.    He  was  a  renurk- 
■Me  man.     Bom  in  the  backwoods,  bred  in  a  log 
but,  educated   under  the  guidance  of   his    stem 
parents,  by  his  own  industry,  observation,  and  self- 
lielp,  he  became  a  type  of  the  backbone  and  strength 
oflbe  United  States.  Self-reliant,  kucnly  observant. 
terribly    energetic,    thorouj>hly    busincss-liko,    he 
ipecdily  worked  himself  into  the  front  rank,  and 
before  he  vns  .40    he  beciime  President  of  ibo 
Western  L^nion.    For  j-eara  he  riited  that  Company 
with  ;i  rod  of  iron.     "  L'Etat  c'est  moi "  was  true  of 
llus  Attociation.    He  was  an  autocmt,  but  a  very 
jos.oiie.    Though  no  telegraphist,  he  made  himself 
pc'fcct  master  of  Uie  details  of  ever>-  branch  of  the 
buiincsA.      There  was  nothin;;  that  escaped  his 
IMicc.     Everyone  that  scr^-cd  under  William  Orton 
Wt  that  he  was  scrviaf;  under  a  master.  His  power 
*i»  leh  everprherc.    The  humblest  operator  in  the 
noBt  diilant  Stile  felt  that  he  was  acting   under 
the  eye  of  his  chief.     He  was  a  butter  electrician 
than  the  electricians,  and  he  personally  imdertook 
tlw  repitir  of  a  cable  rather  than  send  to  England 
ht  a  skilled  eagitieer.    He  would  spend  a  whole 
dijr  in  some  distant  office  ivatching  the  working  of 
the  wires  and  the  behaviour  of  the  appanius.     Ho 
would  make  his  own  contracts  for  the  purehu.se  of 
material.     Indeed,  he  probably  maintained    self- 
action   to  loo  great   a   state.     It  is  iropos&iblc-  to 
administer  a  largo  concern  without  a  proper  distri- 
bution of  work.    William  Orton  tried  to  do  too 
BUlcb   himself.      His   industry   was   untiring,   and 
Ibcre  is  no  doubt  that  "work"  has  killed  htm.    All 
his  friends  for  some  time  had  urged  rest.     He  had 
just  secured  three  months'  leave  of  absence  but  the 
end  camo  suddenly,  and  at  the  ripe  age  of  51  he 
suddenly  passed  away. 

Unfortunately,  in  the  United  Slates,  jobbery  is 
rampuit.  It  is  the  exception  to  find  a  man  in  power 
nntalated  and  unstained.  William  Orton  was  the 
exception.  No  ooe  could  accuse  hiin  of  being 
unju«  or  of  being  an  extortioner.  His  honor  was 
uniUincd. 

He  wasaman  ot  an  excitable  temperament,  and  he 
tod  bcon  fix  a  long  dmc  very  much  worried  by  the 
mnsiKin  of  a  determined  competition  and  by  the 
wild  financial  operations  of  an  unscrupulous  specu* 
Utiiig  ring.    One  competiijoa  was  stayed  only  to 


beget  anotlicr,  and  nothing  could  restrain  the  Wall 
Street  gang.  The  most  serene  mind  could  scarcely 
withstand  the  effects  of  such  disturbing  int^nenccs,  a 
sensitive  mind  like  ht>  would  necessarily  suffer 
se^'crely. 

The  progress  of  the  Western  Union  Company 
under  his  control  has  been  vcr>*  marked.  When  he 
tirsi  assumed  the  presidency  it  possessed  37,380 
miles  of  line,  75,686  miles  of  wire.  2,250  stations. 
It  cin  now  boast  of  7^,955  miles  of  line,  194,3x3 
miles  of  wire  and  7,500  stations.  Itsgros:)  revenue 
was  6,500,000  dollars,  and  now  it  is  10,000.000.  The 
capital  and  debt  which  was  .|ii,ooo,ooo  doUai-s,  is 
now  40,000,000  dollars.  .\  reduction!  The  number 
of  messages  transmitted  by  It  was  6404,595,  the: 
number  is  now  21.158,941. 

He  frequently  visited  Europe  and  his  face  is  well 
known  in  London.  Few  who  ever  knew  him  wltl 
forget  him,  and  especially  those  whn  have  been 
admitted  into  his  conhdciicc  and  his  home,  who 
have  admired  Che  sterling  realities  of  the  man,  who 
liavc  seen  the  aflectionate  regard  of  a  husb.ind  and 
a  parent,  and  who  have  watched  the  gentle  influ- 
ence of  the  Chriiitian  override  the  powerful  influ- 
ence of  the  stem  man  of  business.  He  will  be 
sincerely  regretted  by  many  friends  in  England. 


VARLErS  ELECTROSTATIC  ML'LTIPLIER. 


TKi«appanitus  consists  of  avutcanite  disc  mounted 
upon  an  a.^is  carried  upon  insulating  siandanjs,  and 
capable  of  tjcing  rapidly  rotated.  On  the  face  of 
the  disc  are  fi.xcd  strips  of  tinfoil,  radially  and  aC 
distance*  apart.  In  front  oflhc  disc,  and  diametri- 
cally opposite  the  one  to  the  other,  arc  two  collect- 
ing comus  by  which  the  electricity  passes  from  the 
faoe  of  the  disc  to  the  condncton  of  the  machine. 
As  the  disc  revolve*,  the  striin  of  tinfoil  pass  in 
succession  in  proximity  to  the  collcaing  combs. 
In  close  proximity  to  the  disc,  but  on  the  other  side 
of  it,  arc  two  pieces  of  wood,  mounted  on  insulating 
standards,  and  serving  as  the  inductors ;  ihcy  ana 
about  the  same  widlli,  or  somewhat  wider  than 
the  collecting  CQm.bs,  and  arc  of  curved  form,  each 
inductor  covering  about  a  quadrant  of  the  operative 
part  of  the  disc,  or  that  which  passes  near  the  points 
uf  llic  collecting  cocnbA,  and  upon  which  iiart  on 
one  side  uf  the  disc  arc  tlic  stnps  of  tinfoil.  The 
inductors  aresodxed  upon  their  insulating  supports 
that  the  leading  end  or  commvncemail  uf  the 
inductor  is  immediately  opposite  to  the  collecting 
comb,  but  on  the  otlicr  side  of  the  disc. 

For  the  purpose  of  charging  the  inductors  there 
are  other  combs  similar  to  tlie  collecting  combs; 
and  simiUrly  placed,  but  removed  from  them  by  aa 
angular  distance  of  ninety  decrees,  so  that  they  are 
opposite  to  the  ends  of  the  inductors,  but  on  the 
Other  side  of  the  disc.    Thes&  catD\&  vk^^ora^  'vo. 
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metallic  connection  with  the  inductors,  each  to 
each.  To  render  the  machine  self-charging,  the 
last  mentioned  combs  also  carry  springs  or  wire 
brushes,  which  malce  metallic  contact  with  studs 
upon  the  face  of  the  disc,  and  in  metallic  contact 
with  the  tinfoil  strips  upon  it,  each  to  each.  As 
soon  as  the  machine  is  at  work,  these  springs  or 
brashes  can  be  lifted  out  of  contact  by  means  of 
silken  threads,  or  odier  convenient  attachments. 


standards.  E,  s ,  are  the  combs  for  char;^ 
inductors;  they  also  are  insulated,  and  t 
connected  by  the  covered  wires  s.\  e',  w 
inductors.  B.',  e\  are  the  springs  or  wire 
for  making  contact  with  the  studs  a*.  The 
is  made  when  a  finger  key  (not  shown)  is  de[ 
The  key  acts  through  silken  cords,  which  dt 
brushes  or  springs  forward  ;  when  the  key  t 
atcd  they  move  back  out  of  contact. 


I  ■  0 .  a. 

'  ■  ■■■■a-     M 


Pig.  I  18  a  front  elevation,  and  fig.  2  a  plan  of  the 
electrostatic  multiplier,  a  is  the  vulcanite  disc  on 
an  axis  b  carried  by  insulating  standards.  The  axis 
has  upon  it  a  pulley  which  receives  a  driving  cord 
from  a  wheel  which  is  rotated  by  hand ;  a',  a',  are 
tinfoil  strips  fixed  upon  the  face  of  the  disc,  and  a', 
A*,  are  studs  in  metallic  connection  with  the  strips 
A^;  {^  c  are  metallic  collecting  combs,  and  d,  d,  are 
C6e  iaductOTs;   both  are  canied  upon  iiuv^tiug 


Mr.  Varley  proposes  to  employ  his  elech 
multiplier  in  connection  with  the  electric  ti 
as  to  render  the  hitter  constant.  For  this  pt 
he  places  its  conductors  near  the  carbon  hold 
that  a  stream  of  sparks  may  pass  to  them  con 
so  long  as  the  light  is  being  maiotained.  Th 
tension  electricity,  which  m  this  maooer  it 
to  pass  between  the  oaiboa  points,  efle 
munltiia  tha  magaeto-dectnc  diidiargo. 


-Mat  I,  1878O 
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TELEGRAPH  CONSTRUCTION  IN  THE 
BRAZILS. 


Bj  R.  G.  K  DAVIDS.  Telt^nph  EoguNer,  Pauliiu  Rjulway, 
Amodtf  of  the  Sodely  of  Tdegra;^  Engmeen. 

In  1876  I  was  sent  for  rrom  the  Southern  division 
of  the  English  Postal  Telegraph  Service  to  take 
charge  of  the  telegraph  system  of  the  Paulista 


screw,  whilst  the  wire,  instead  of  being  well  stretched, 
hung  in  festoons  of  various  dips,  andio  many  places 
touching  the  ground. 

I  at  once  commenced  making  notes  of  pole  roofs, 
stays,  earth  wires,  4c.,  Ac,  but  found  after  all  that 
these  miserable  loolcing  lines  were  the  best  that 
could  be  made  under  the  circumstances. 

Owing  to  the  wood  of  the  country  rotting  so 
quickly  (in  the  usual  place  just  below  the  ground 


Railway,  Sao  Paulo,  Brazils.  I  left  England  under 
the  impression  that  Siemens'  iron  poles  were  in 
use  on  the  line,  but  great  was  my  disappointment 
when,  instead  of  seeing  nice  straight  Imes  of  iron 
poles,  I  found  the  most  miserable  erections  I  had  ever 
seen.  The  poles  were  of  wood,  and  of  all  shapes  and 
sizes,  set  at  Tarious  angles  in  the  ground,  and  so 
crooked  that  they  might  fairly  be  compared  to  a  cork- 


linc)  it  was  a  useless  expense  to  fit  up  a  pole  as  in 
England,  for  every  three  years,  at  the  outside,  the 
entire  line  had  to  be  renewed  ;  in  one  case  the 
greater  portion  of  the  poles  on  a  line  of  sixty  kilo- 
metres had  to  be  replaced  after  having  been  erected 
only  one  year. 

This  set  me  devising  all  sorts  of  means  for  the 
improvement    of  the    line,    amon^t  otheta^  *ft 


THE  TELEGRAPHIC  JOURNAL. 


[Mat  I.  1S7& 


I 


* 


splicing  of  the  poles  at  the  foot  with  sound  timber, 
the  boning  of  the  poles  to  piecot  of  rxiU,  &q.,  but  I 
cave  all  these  ideas  up,  as  the  expense  would  have 
Been  (jrcatCT  than  the  advanCiffo  gained,  r»  I  found 
that  the  poles  in  a  short  time  tended  to  dcca^r. 
generally  over  the  whole  lcn;;th  of  the  line. 

At  each  pole  cost  ihrec  milrcis  (xix  »hilling!t)  and 
bad  to  be  renewed  !io  niten,  I  came  to  the 
condusion  that  it  would  be  far  cheaper  to  *end 
home  for  Siemens'  iron  poles,  and  renew  the  whole 
line  at  once,  but  this  the  Company  did  not  feci 
iDcIincd  to  agree  to,  owing  to  tlie  larger  prime  coct 
of  iron  ovtr  wooden  poles. 

I  lihould  stale  that  our  line  of  railn-ay  cnnsista 
almost  entirely  of  cur\'es,  not  cuncs  such  as  arc 
made  on  an  English  railway,  but  very  much  slwrjier, 
many  of  only  nine  hundred  feet  radius  ;  the  opinion 
of  Brazilian  engineers  being  that  it  is  cheaper  to 
make  enormous  deviations,  and  run  miles  away 
from  the  direct  line,  than  to  make  cuttings  and 
embankments.  The  greater  portion  of  Ihc  line  aim 
runs  through  forests,  with  only  a  few  metres 
clexnmi.'o  on  either  side  of  tho  track ;  for  this 
rcaaon.  In  order  to  keep  the  wires  clear  of  the 
branches  of  trees  and  tho  tropical  underwood,  as 
many  as  from  twenty-seven  to  thirty-two  poles  per 
niile  have  to  be  employed  in  some  sections.  'Jnus 
it  will  bo  seen  th^it  the  question  of  the  cost  of 
mainteUBncc  of  the  poles  required  serious 
coruuderation. 

Tho  rails  employed  on  the  lino  are  of  the 
Vignolc*  lype,  twenty-one  and  Iweniy-four  feet  in 
length  :  of  tnese  there  were  tyinj;  in  various  localities 
hundreds,  worn  out  .ind  of  no  funher  valu«.  even 
as  old  iron,  owing  to  the  great  cost  of  transport  lo 
Encland. 

nerc  I  fancied  there  was  what  I  required,  but 
the  cgucKtion  vyas  at  how  little  an  expense  and  in 
what  way  were  these  to  he  employed  ? 

Without  a  base  plate,  I  at  fiist  tliought  that  a  rail 
would  not  support  itself  in  (he  ground,  especially  on 
tho  >harp  curves  and  soft  banks,  but  I  found  upon 
experiment  that  this  idea  was  unftmndcd,  as  a  rail 
punned  into  a  hole  only  three  fccT  tax  inches 
deep,  when  blocks  and  tackle  were  attached  to  its 
top  and  pulled,  bent  to  an  angle  of  about  sixty 
degrees  and  then  cracked  across,  just  below  liie 
ground  line,  without  coming  out  of  {lie  ground. 

l"hc  insulaloi-s  cinploj-ed  on  tlie  line  arc  Messrs. 
Siemens'  iron  hooded  inverts,  through  the  hooks  of 
which  on  five  poles  the  wire  passes  freely,  being 
suetehcd  and  wedged  at  the  sixth,  'niese  insuLitorg 
I  proposed  bolting  on  to  the  raits,  but  to  Mr.  W.  J. 
Hammond,  the  Locomotive  Superintendent  and 
General  Manager  of  the  line,  1  am  indebted  for  the 
idea  of  the  very  simple,  cheap,  and  edmii-alile 
arrangement  by  which  ibey  are  now  fasieued,  and 
which  I  will  endeavour  to  describe. 

Tho  rails  are  sent  into  the  workshops,  where  they 
have  two  J  in.  holctt  drilled  about  Ij  in.  deep,  on 
Ihc  lop  face,  iho  first  being  la  inches  from  Ihc  top 
of  the  rail,  and  the  second  16  inches  from  (he  first. 
Another  hole,  i  inch  in  diameter,  is  at  the  same 
limo  drilled  through  the  side  of  the  rail,  18  in.  below 
the  second  hole  :  this  is  for  the  purpose  of  fastening 
the  stay  wire,  and  is  diilled  18  inches  below  in  order 
thai  room  may  bo  left  for  the  fixing  of  a  third 
innilator,  should  such  at  any  lime  bo  necessary. 

two  the  Imlcs  on  the  tac'c  of  the  mil  arc  driven 


pegs,  cut  from  }  in.  bar  Iroo,  thece  pegi  are  lUomd 
(o  project  about  i  in.  Upoo  them  the  insulitod 
arc  Mt,  and  arc  hxcd  io  position  by  means  of  u 
iron  hand  formed  10  clip  the  sides  of  tbe  nil  nJ 
driven  o%-cr  the  plate  of  the  insulator.  1  gin  1 
TiiUiHt  sketch  of  a  rail  with  the  insulators  alttdui 
which  will  perhaps  make  my  description  more  cIkt. 

'i'bc  pegs  anil  insulators  are  fixed  on  the  lim 
before  the  rail  is  erected,  the  bottom  band  Iwitj; 
slipped  on  before  the  top  peg  is  driven  in,  othcnnM 
it  would  not  pass  it. 

Tlic  rails  arc  put  six  feet  into  the  groumJ.Bid 
well  punned,  being  lifted  into  Ibcir  position  if 
mt  ans  of  shear  legs  and  blocks. 

1~he  holes  are  made  by  two  tools,  called  rr^K- 
tivcly  the  "cavadciia"  and  the  "cDcluda.'  7l» 
cavadcira  is  exactly  similar  to  a  very  large  fi«t  <v- 
pcnter's  chtsc),  S  in.  long  by  3^  in.  acrou.  fisedioi 
long  handle ;  it  is  em^oyed  to  break  Ihc  eank 
The  encjiada,  a  tool  very  similar  to  aSponiili  ipooa, 
is  employed  for  clearing  out  the  eaitli  broken  bf 
the  cBi-adeira.  Mar^all's  earth  boren  would  n 
far  preferable  to  these  tools,  and  I  intend  civui{ 
them  a  trial.  \Vhcn  they  arrive  I  expect  tooolM 
work-  of  making  the  holes  twicsasfattt  asat  preKnL 

The  stretching  poles  are  stayed  an  cither  viie,  in 
the  line  of  Ihu  wire*,  to  prevent  their  being  pullfll 
over,  in  case  both  wires  arc  broken  at  once  %  lbs 
falling  of  trees,  &c. 

When  stretching  the  wires,  the  siay  which  «ipp«t* 
the  strain  is  only  temporarily  punned.  When  tlw 
wires  are  pulled  up  at  tbe  next  stiaining  pofelbe 
stay  at  the  last  is  left  very  slack,  the  suy-blocl  \i», 
therefore,  to  be  sunk  de<^>er. 

For  Slav  wires  I  employ  stnn.i  signal  win^m^ 
for  stay  blocks,  old  Eire  bars  rejected  from  Iht 
engines,  short  pieces  of  tail,  or,  in  feet,  any  oU 
scmp  iron. 

The  mils,  when  erected,  are  tarred  nil  over,  »n^ 
at:  coal  tar  in  this  country  dries  like  black  raraiill 
it  gives  them  a  verj'  good  appeanince. 

As  we  arc  now  passing  through  the  roiuy  sauO" 
they  arc  having  a  rather  severe  tnal.bullam  k»pJ5 
to  say  there  is  not  the  least  appearance  of  anr  (^ 
rail  having  sunk,  or -gone  over,  in  the  sligtital 
degree. 

The  railway  company,  with  which  this  line  is  |» 
connection,  being  aiiout  to  employ  their  old  raibin 
a  similar  manner,  I  am  induced  lo  send  Ihts  ifaott 
description  in  tho  hope  that  it  may  prove  of  vilu« 
to  other?  who  may  be  placed  in  a  similar  pDSitioa 
to  that  in  which  I  found  myself. 


MILLIWEBER,  OR  MICROJVEBER? 

Uy  M.  ItOTHFJJ,  Auislui  Dirwlor  of  S«te Td^ifte. 

Tn%  number  of  the  yvantat  TH^aphifu  of  aji 
February,  reproduced  a  proposal  recently  made  l^ 
Mr.  Preece  oeforc  the  -Society  of  Telegraph  Eog 
nccrs  of  London  (or  the  adoption,  for  purposes  g 
practical  telegraphy,  of  the  milhweber  as  uic  un! 
of  electric  current"  In  support  of  this  put^xna 
Mr.  Prcece  observed  that  trie  introduction  of  ih 
milliweber  would  enable  us  to  express  by  vcr 
simple  figures  the  currents  habituoDy  employed 
telegraph  lines. 
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Id  my  opinioa  Ihis  wcniW  be  the  only  advanugc 
of  the  proposed  unit,  an  nri^'anugn  of  loo  small 
faDponancc  to  compenii^tc  the  M;riou«  incon\-c- 
luences  which  its  adoption  would  jircwnl  from 
«her  points  of  viefl,-.  with  the  tv/t.  ihc  vY^r,  the 
«*■».  iad  Ibe  faraif.  we  po«cs«  a  complete  s>*»tcm 
of  absoliitc  clcctnc^il  uniut,  biise<3  on  tho  ccntU 
aem-gmaio^swoad.  We  are,  furthermore,  accuN- 
tamed  10  regard  as  derived  units  the  multiples  which 
represent  «  million  of  the  fundamental  units,  and 
the  Eubmultiplcs  which  represent  the  one* millionth 
part  of  such  uoits  ;  Aitd  we  designate  tbesc  derived 
units  by  the  special  denominations  formed  by  pre- 
fiiing  '"mega-  or  "micro-"  to  the  name  of  the 
fjiodamcntal  unit.  Either  the  fundamental  unit,  or 
one  or  other  of  its  derivjilives  is  used,  according  to 
wblcb  is  be&t  adapted  to  tho  electrical  m:i^itudcs 
doih  with  in  tclcgmphy.  Thui  the  tW;  is  almost 
exclusively  used  to  express  difTerences  of  potcntbl, 
the  au^am/i  being  so  large  and  the  mitrinvll  so 
noall  that  it  is  very  rarely  ihesc  derived  units  can 
be  made  to  represent  differences  of  potential  In 
simple  fijjurcs.  Tin;  uugokm,  on  the  contrary,  ts 
almost  as  often  employed  aa  the  o&m,  all  resistances 
of  dtelevlrics  beinu  much  more  simple  in  m^ptinu 
than  in  tJtiru,  while  the  laUrohm  has  only  a  theo- 
retical value.  The  reverse  occurs  with  the  f-iraJ, 
where  the  fundamental  unit  is  so  large  a  nuantity 
thai  tho  tnicn^arad  is  the  only  one  of  it:s  dcnvativcs 
which  corresponds  to  the  quantities  used  in  tele* 
graphy.  The  whole  capacity  of  a  tmusatbntic 
cable,  for  instance,  doe*  not  exceed  800  mxcfofaradi, 
or  0*0008  farad, 

Nothinc  it  more  rational  and  logical  than  to  choo«c 
as  maltipTe  and  submultiptc  of  the  avA^r,  the  mrga- 
vt^ff  and  tho  mktf^fher.  Why  abandon  here  the 
system  followed  with  dorivfltivcs  of  the  other  units, 
and  upset  the  harmony  which  exists  in  the  concep- 
tion  of  absolute  units?  To  simplify  figures,  says 
Mr.  Prccce ;  but  is  this  advantage  of  such  value 
that  We  should  sacrifice  tn  it  uniformity  in  the  con- 
stitution of  derived  units  !  I  think  not.  Let  us  say, 
for  example,  I4  milliwebers instead  o(  14,000 raicio- 
wcbers  ;  neither  the  idea  nor  tlic  comprehension  of 
the  magnitude  is  clearer.  The  ohm  fuminheii  us 
with  a  striking  example.  Such  expressions  as 
1,000,  il,ooo,  15,000,  jo.ooo  ohms  are  perfectly 
familiar  to  us,  becaueo  they  preHcnt  themselves 
daily,  M)  lo  *i>e.il£,  when  we  are  dealinf;  with  resis- 
tances of  telegraph  lines  or  of  rheostats.  True,  it 
must  be  admitted  that  the  ohm  is  a  rather  small 
anit  for  our  ordinary  resistances,  and  that,  for  sim- 
plicity of  expression,  it  would  be  preferable  if  it  had 
MlcnKiIdorhun(lre!lfoId>'alLe,but  it  is  unhesitatingly 
cinployed  nevertheless. 

The  niicruwebcr  in  also,  1  do  not  deny,  a  rather 
small  unit,  and  most  frequently  one  is  obliged  I0 
«aprr«A  magnitudes  in  Ibousands  of  microwcbers. 
But  this  slight  inconvenience,  which  wc  have  just 
shown  attaches  to  the  ohm.  does  not  appear  to  us  a 
sufficient  reason  for  the  sub^rituiion  of  that  exoep- 
ticmal derivative,  the  milliwcbei.  I''urthcrniore,  there 
arc  numerous  instances  in  which  the  microweber 
offers  a  standard  value  more  appropriate  than  the 
milliwebcr.  Such  arc,  for  example  the  cases  of  the 
currents  of  some  derived  circuits,  of  lliose  which 
flow  in  telephonic  circuits,  tlirough  substances  of 
low  conductivity  or  delicate  nilvanumeters  tiuch  as 
tbc  mirror  gal^'anomcter  of  bir  W.  Thomson.    In 


several  of  these  cases,  which  are  not  purely  theo- 
retical  but  occur  in  praetica!  tclegmphv,  the  values 
should  even  bo  expressed  in  ftactions  of  the 
microweber. 

It  would  then,  it  appeai^,  be  iacoRsistent  to  choose, 
a«  proposed  by  Mr,  Preccc,  the  milliwebcr  in  place 
of  the  inicrnweber,  and  I  think,  with  Mr  Latimer 
Clark,  that  electricians  will  hardly  decide  upon  the 
adoption  of  this  new  submultiple. 

Finding  myself  in  disagreement  with  Mr.  Prcece 
tm  this  point  1  the  more  willingly  agree  with  his 
other  wish  that  the  telegraphic  world  should  make 
more  frequent  use  of  the  wcber  than  has  hitherto 
been  the  case.  It  is,  in  fact,  'vcxy  desirable  that  the 
stren^h  of  currents  should  b(.^  always  expressed 
in  wcbers.  This  is  the  only  means  of  obtaining 
precise  expressions.  .\s  it  is  wo  do  not  even  know 
tho  slicngtb  of  current  used  by  neighbouring 
adminstrationa  because  a  common  unit  ,is  want- 
ing, or  rather  because  this  couunoQ  unit  is  not  made 
use  of. 

Mr.  Preece  informs  us  that  the  mean  current  used 
in  Engbnd  on  Morse  circuiu  is  5,000  microwebers. 
Ttiihled  niuto  determine  the  average  of  the  currents 
used  in  Switzerland.  I'o  regulate  tbc  strength  on 
Morse  cirvuits,  tlio  admini»lniiion  makes  use  of  a 
simple  method,  but  one  not  ptcsciitiiig  any  ver)-  great 
exactitude.  The  strength  of  the  current  Is  indicated 
by  the  deviation  of  the  needle  of  a  special  detector, 
the  helix  of  which  has  33  turns;  and  dcllcctions 
of  30"  and  36"  are  .allowed  as  the  minimum  and 
maximum  of  current  strength.  This  limit  is  large ; 
perhaps,  as  we  shall  see,  too  large  for  good 
working. 

jVlthougb  all  tho  detectors  (bous^oles)  arc  con- 
structed according  to  the  same  type,  it  will  not 
appear  astonishing  that  tho  indications  for  tho  same 
current  vary  sensibly  for  different  detectors,  and 
even,  with  tno  same  detector  tiicy  vary  accordingly 
as  the  deviation  is  to  the  right  ur  to  Itio  left.  It 
may  be  said  that  there  are  no  two  detectors  which 
undtir  the  iuime  coiiditiunsgivc  identically  the  same 
deviation  ;  in  certain  cases  the  difibrence  may  be  as 
much  as  30  per  cent.,  so  that  their  indications  cannot 
be  trusted  for  equalising  currents.  To  obtain,  there- 
fore. mc:iii«  which  should  be  to  some  extent  com> 
p.irablc,  I  was  obliged  to  determine  Ihcraluc  of  the 
deviations  of  a  large  number  of  the  detectors,  by 
calculating  for  each  of  them,  and  in  both  posilioos 
of  the  needle,  right  and  left,  the  necessary  ctrcogths 
in  microwebers  to  express  the  maximum  and  mini- 
mum of  llic  deviations  allowed.  I  havcihusobtainod 
results  which  represent  sufticicntly  ewiclly  the  two 
limits  uf  the  eiTectivc  currents  on  Swiss  telegraph 
lines. 

Tho  electric  currants  circulating  in  Switzerland 
on  lelegntph  lines  with  Morse  receivers,  must  ha%-e 
a  minimum  strength  of  8,900  and  a  maximum  of 
1.1,500  microwebers. 

It  is  seen  from  these  figures  not  only  that  tho  cur- 
rents used  in  Switierland  are  sensibly  stronger  than 
those  in  England  (bcini;  double  and  even  triple), 
but  that  the  variation  allowed  is  vcrj-  wide. 

It  would  undoubtedly  be  very  useful  and  instruc' 
tivc  to  know  similarly  for  other  adminislrauons 
tho  mean  strengths  of  the  currents  employed,  and 
that  not  onlv  for  Morse  circuits  but  also  for 
the    other    teiegTaphic_  sj-xtcms    in    use. — yottrnal 
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EDISON'S  PHONOGRAPH. 


Figs.  I  and  »,  for  which  wc  nre  indcbttMl  to  Iho 
yaurva/  if  the  Franklin  JasiiluU.  Pliibilclphia,  show 
th<f  phonograph  as  at  prewriil  conslruclcd.  Fir,  I 
gives  a  general  view  of  the  instrumcni.     Fig.  J 


dnim,  and  for  ri^roducing  tbe  sounds,  ^rbcn  lb 
handle  it  turned.  The  rii.-itihraj;m  is  mi 
meut  fmmc,  attached  tg  a  tuovcable  i^ 
cnnl'Ics  llie  point  of  thcfilyluslobe  wilhdt4»ut;t» 
the  surface  of  the  foil  trhon  Uic  drum  ti  lu  be  kjcvbI 
tuck  to  lis  starting  iK>sition,  after  the  ioipiotiuK 


Sws  the  diaphragm  nnd  stylus.  The  former  is 
tbnncd  of  a  fcnotype  ptatc,  suirh  as  is  cinpluyed  in 
the  ordinarj-  telephone.  The  stylus  is  fixed  to  the 
end  of  a  piece  of  watch  sprinp,  which  presess 
agttinst  n  small  piece  orindia-nibber  tubing  fixed  to 
the  centre  of  the  diaphr.igni.  Tlic  piece  uf  nibbcr 
acts  :is  a  cushion,  ami  greatly  improves  tbe  action  or 
the  appanius,  as  it  is  found  tlul  if  the  stylus  is 
attached  diicctly  to  the  diaphragm  the  action  is 
not  satisfaccoiT.  The  diaphracm  answers  boih  for 
recording  the  impressions  on  the  foil  (lead)  on  the 


have  been  recorded.  XIied.^llccllino»  infiR.  I  A* 
the  position  taken  up  hy  tlic  frame  nnd  lever  wliei 
the  latter  is  turned  lock. 


It  is  announced  from  ticriin  that  Kni;land  wiibo 
1(1  put  off  the  Telpgraph  <;otifire«*  till  Ihc  Itf  ftf 
June.  1879.  in  order  to  \v3xc  amiilc  lime  for  tesiini; 
the  pecuniary  results  ol' the  word  lariMnov.- existing 
between  England  and  (icrmany,  before  di&citMig 
■la  Mionsion  to  other  countries  'and  quaftent  of  1^ 
globe. 


THE  SOCIETY  OF  ARTa 

Technological  Examin.vtioss. 

TiiE  Council  have  determined  to  add  Telegraphy  to 
ihe  list  of  subjects  in  the  Society's  Technological 
ifKaminalioUE. 

The  first  examination  will  bo  held  during  the 
present  month. 

The  syllabus  for  the  u«c  of  candidates  has  been 
prepared  as  follows  : — 

Teleghamiv. 

-     HxamineT — William  Henrj-  Preccc.  Esq.,  C.E. 

P,nt  I. — General  Science, 

1.  TitF.    Elementary    Certikicatk.— For    this 
Certificate  the  candiibte  will  be  required  to  bavc 
p.isscd  in  the  clpment3r\-  stage  of 
Subject  4.  Ihire  Mathcinuiics. 

„       9.  Electricity  and  Magnetism. 
t.  The  Aovaaxeo  CenTUiCATK. — For  this  Certifi- 
cate the  candidate  will  be  required  to  b.^ve  paMtrd 
in  the  advanced  stage  of  the  above,  and  in  the  ele- 
mentary stage  of 


Subject  10.  Inorganic  Chemistry, 

„        a.  Acouslics,  Light,  and  HeaL 

3.  Honours.— Fur  Hotiours,  the  candidate  PW* 
have  passed  in  the  advanced  stage  in  ihe  alWft 
subjects,  and  in  cither  of  die  following  subjccti^ 

Subject  6,  Theoretical  Mechanics. 
„      7.  Applied  Mechanics. 

/'art  If.—Teefiniilfgy. 

t.  The  construction,  character,  and  dilTercacvof  j 
the  varioii*  hallcric*  employinl  in  IclcHraphv- 

2.  The  mcisurcmciit  of  elcclncal  quantities.' 
the  ch.ir,ictcr  of  dilTcrcnt  instnmicntS  of  pr(!0»*j 
used  in  mcisuring  and  testing. 

.t.  1'he  diameter  and  Quality  of  the  diffennt 
timbers  and  poles  used  in  the  construction  of  lino 
of_tclcgr3ph. 

4.  Their  decay  and  modes  of  preservation. 

5.  Tbe  manufacture,  diffcrenee,  and  character  uf 
iron  and  copper  wire, 

6.  Hie  manufacture,  character,  and  \-alue  of  llic 
dilTcrcnt  insulating  niatcrials  u«.-(l  in  protcding  witt 
for  submarine  and  subtenaaean  purposes. 

7.  The  principles,  construction,  and  action  Of  , 
diR'erent  forms  of  apparatus  in  use  in  Enghad 
conducting  the  art  of  telegraphy. 
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3.  Tlip  mrious  natnnl  disturbances  that  occur 
during  (liffercm  fieasons  of  the  yciir  in  imprding  or 
dcstroyiug  tclcgnpKic  commuaication,  and  the 
methnds  of  protection  adopted. 

9.  Tbo  niuscslhat  retard  the  rate  ot  working  on 
long  land  or  submarine  lines. 

10.  TTic  varioii.s  Kvsiems  in  iise  to  incrcoEC  the 
capacity  of  wires  for  the  conveyance  of  messages. 

I  J.  The  constniclion  of  actnal  lines  of  iclcgraphs. 

11.  The  principles  and  practice  of  jointing. 
13.  The  consintciion  of  submarine  cables ;  their 

ig  and  repair. 
4.  The  t*arious  modes  of  joiaing  up  circuits. 
tj.  The  mechanical  testing  of  llie  Yurious  ma- 
terials used  in  telegraphy. 

16.  Faults;  their  naiuic,  prevention,  and  locaU- 
Btion. 

17.  The  ap[4icatians  of   electricity  to    nulway 
mriuRg. 


gtbtetos. 


yitrnah  of  ike  SoeUtv  ^  Tehrrabk  Enginten.  K^s. 
X/X  and  XX.  toK  Vf.  E.  and  F.  N.  Spon, 
LoDdon  and  Xevr  York. 

Thus  two  numbers  decidedly  show  that  tJic  repu- 
Ution  of  the  journal  is  not  likely  to  suffer  ;  tljcy 
gin  full  acctiuntiv  of  the  proceedings  of  the  Society 
from  .^p^iI    islli   to   Deccmher    ijtb.   18;?.     No. 
XU  contains  papers  with  discussions  on  "  Uattories," 
bv  JUrtin   F.  Robert*.   F.C.S. ;  "  noiiblc  Current 
matfartkui,"  by  Gustav  Kisch  ;  "  Description  of  n 
yewPorm  of  Electric  Light  (the  JabloclikofT),"  by 
W.  Lan^don,  the  Lite  -icling  sccrctan."  of  the  society. 
Under  the  bead  of  "  Onpnal  Communication& "  we 
find  ".\hstract5  and  Information  regarding  Sound- 
ings   taken   with    Sir  William    Tliymsons    Appa- 
ratus on  the  West  Coast  of  South  America/  by 
H.  Benest ;  "Description  of  Combined  Key  and 
Switch,"  by  Andrew  Jamieson;  "  .\rrangpment  of 
Connections  ncccesary  for  Employment  with  Sir 
William  Thomson's  Recorder  or  Speaking  Galva- 
oometer  ;"  "  Unifilar  Suspension,"  by  W,  E,  Aj-rton 
and  John  Perrj- ;  "The  Principles  to  be  observed 
iathe  Erection  of  Wires  over  Long  Spans,"  with 
tables,   by  R.   S.  Brough ;    "  Improved    Make  and 
Break  Arrangements  for  Sir  William  Thomson's 
Recorder  Mill,'  by  James  Graves;  "Tlic  General 
Theory' of  Duplex  Telegraphy,"  by  Louis  Schwen- 
dlcr  ;  "A  Case  of  Lightmng  ;  with  an  Evolution 
of  the  Potential  and  Gravity  of  the  Discharge  in 
Atwoluie  Mcisurc,"  by  R.  S.  Brough. 

In  No.  XX  we  have  papers  and  discussions  on 
"Researche*  in  Electric  Telephony,"  by  Professor 
A.  GnJiair.  Bell ;  "Selenium, its  Electrical aualitics, 
and  the  ElTcci  of  Light  thereon,"  by  Willougtibv 
Sflitth  ;  "The  Measurement  of  Currents,"  by  W. 
H.  Preece;  ''Earth  Currents  on  Land  Lines,"  and 
"Sononjus  Properties  of  Electrostatic  Induction," 
by  A.  J.  S.  Adams.  Wo  next  find  obituary  noiiceti 
of  Major-General  D.  G.  Robin&on  and  of  RuhmkorlT. 
Under  the  head  of  "Original  Communications'and 
ExUlcts,"  we  ha^-e  "Researches  on  Selenium,"  by 


Dr.  Engen  Obach  :  "  h  New  and  Practical  Applica- 
tion of  the  Telephone,"  by  Elisha  Gray;  "Earth 
Currents,"  bv  S.  Nl.  Barker ;  "  Employment  of  old 
Railwiiy  Mcluls  for  Telegraph  Poles,"  by  R-  G.  B. 
DavidH  ;  "  A  New  Wire  Finder,"  by  John  Gott : 
"The  General  Theory  of  l^upiex  Telegraphy," 
by  Louis  Schwcndlcr;  "The  Kaffir  War  and  the 
'lelegraph."  An  interesting  letter  from  W.  F. 
Chaiming  on  the  Telephone  completes  the  volume. 


IToiw. 


Ws  understand  that  the  Society  of  Tricgraph  Engit 
neen  is  about  lo  publish  a  complete  catalogue  of  the 
electrical  literature  collected  by  the  late  Sir  Francis 
Ronalds,  F.R,S.  The  entries  will  be  over  is.ooo  in 
numbcT,aDdwill  includca  record  of  the  electrical  papers 
contributed  to  the  proceedings  and  transactions  ol  the 
English  and  Foreign  Scientific  and  Literary  Societies, 
This  caUilogue,  which  ha)  been  edited  by  Mr.  Alfred  ]. 
Frost,  the  acting- librarian  of  the  society,  ts  the  result 
of  many  years  of  careful  and  patient  labour,  and,  be- 
sides being  a  record  of  every  publication  relating  to 
electricity  and  its  application,  will  also  serve  as  the 
catalogue  of  the  valuable  hbrary  formed  by  Sir  Francis 
Ronalds,  now  in  the  possesion  of  the  society.  We 
have  seen  a  proof  sheet  of  this  catalogue,  and  we  con. 
sider  from  the  manner  in  which  it  is  being  produced 
that  it  reflects  great  credit  upon  the  society,  and 
especially  upon  its  editor,  and  It  cannot  fail  when 
published,  to  be  a  most  valashle  bibliography  of  the 
subject  to  which  it  refers. 

Tele PHONIAKA.— Since  iho  time  of  Onlvani  the  ntr* 
vous  fibre  has  been  regarded  as  ths  most  cxtiuisilcly 
sen^ive  galvanoscope.  But  the  experiments  of  Ki 
D'Arsonval  prove  that  even  an  lllmade  telephone  Is  at 
least  a  hundred  times  more  sensitive  than  the  nerve 
to  [cubic  variations  of  the  current,  M.  D'Arsonval 
prepared  a  frog's  leg  after  the  manner  of  Gatrani,  and 
excited  the  sciatic  nerve  by  the  secondary  coil  of  a 
Siemens  and  Halske  induction  ap^ar«iS  u  chariot,  com- 
monly used  in  physiological  researches.  After  with- 
drawing the  secondary  bobbin  from  the  primary  until 
the  nerve  was  insensible  to  the  current,  (he  telephone 
wns  substituted  for  the  nerve,  and  forcible  sounds  were 
at  once  heard.  In  the  silence  of  nighi  M.  D'Arsonval 
was  able  to  hear  the  telephone  when  the  secondary 
bobbin  was  withdrawn  lo  fifteen  times  the  distance  at 
which  lh«  nerve  ceased  to  be  affected.  Assuming  that 
the  intensity  of  induction  decreases  by  the  law  of  inverse 
squares,  the  currentf  indicated  by  the  telephone  were, 
therefore,  at  least  joo  times  weaker  than  thoss  to  which 
the  nerve  responded.  M.  D'ArMaval  points  out  that 
these  feeble  induction  currents  are  useful  to  adjust  the 
telephone  by.  The  telephone  is  likely  to  bocoma 
useful  in  detecting^  tvtr(o>i%  »t>^  xtvoacAM  'saifcii&k '«» 
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prefercDce  lo  ll»e  galvunameter  and  the  Da  Boil 
RaymoiKj  Coll,  because  the  latter  apparatus  hy  the 
inertia  of  ttio  notdlo  b  unfittod  to  indicat*  rapidi/ 
viiyittf[  cumots. 

As  another  iniiance  ol  tim  delicacy  ol  U»e  telephone 
Profenor  Gcofgc  Forbvi  ot  ihc  Andcreonian  Univeti'ty. 
Glasgow,  fiiula  that  when  tho  hot  point  of  a  cupper 
wire  b  drawn  alon^  tlic  rasp  of  a  file,  tho  inlmnittciit 
thormo •electric  currents  gcnctated  causes  the  telephone 
to  emit  a  not*. 

It  is  reported  that  Professor  R<f;hl  of  Bologna  hai 
exhibited  before  the  Academy  of  Sciences.  Bologiu, 
«  telephone  which  spcabs  !o  loud  loncf. 

Thh  telephone  his  been  adapted  on  tho  coast  cable 
tystem,e(nplo)^  to  facilitate  the  Norwegiao  herring 
fUhcry,  " 

PaortMOK  l.t;visi,  of  the  Military  Academy.  Tarin, 
finds  that  tho  telephone  «?unds  are  increased  by  inserting 
two  electro -mat^trts,  woonil  with  a  great  many  turnn 
of  thick  wire  in  circuit,  one  close  to  each  telephone. 
A  greater  number  of  electro  ■magnets  in  circuit  does  not 
increase  the  effect. 

Tklbphomic  Bombast. — "The  diaphragm  of  lh« 
telephone,  the  thin  iron  plate,  is  as  sensitive  as  the 
living  tympanum  to  all  the  delicate  refinements  of 
sound.  Nor  docs  it  depend  Upon  tho  thinness  of  the 
metallic  sheet,  for  a  piece  uf  thick  boiler-plate  will 
take  up  and  transmit  the  motions  of  the  air-particles  in 
all  the  grades  of  their  sabtilty.  And  not  only  will  it 
do  the  same  thing  asthe  tympanum,  but  it  will  do  vastly 
more:  the  gross  dead  metal  proves,  In  fact,  to  be  a 
hundred  times  more  alive  than  the  living  mechanism  of 
and  audition.  This  is  no  exaggeration.  In 
,  in  accuracy,  and  even  in  grasp,  there  is  pcr- 
'  Eqction  of  sensitive  capacity  in  the  metal,  with  which 
the  organic  instrument  cannot  compare.  Wc  speak  of 
the  proverbial  "quichoess  of  thoujjht"  but  the  telephone 
thinks  quicker  than  the  nenous  mechanism.  Let  a 
word  be  pronoonced  for  a  person  to  repeat,  and  the 
telephone  will  hear  and  speak  Et  a  hundred  miles  away 
in  a  tenth  part  of  the  time  that  tho  listener  would  need 
to  titter  it.  Give  a  man  a  series  of  half-a-dozen  notes 
to  repeat,  and  he  cannot  do  it  accurati^ly  to  save  hii 
life ;  but  the  iron  plate  take*  them  up,  transmits  them 
to  aootherplnte  hundreds  of  miles  oR,  which  sings  Ihem 
forth  i  n  Stan  Unco  nsly  with  absolute  precision.  The 
human  machine  can  bear,  and  rt^produee,  in  its  way. 
only  a  single  series  of  notes,  while  the  iron  car  of  the 
telephon*  will  taWe  up  whole  chords  and  strains  of 
muie,  and.jiending  them  by  lightning  through  the  wires, 
Its  iron  tongue  will  emit  them  in  perfect  relations  of 
hannony.'—  Professor  Youmans  in  the  Ameritan 
Pafuiaf  StUna  ifaniU^, 

Tii8  Lxindon  Steteoscoptc  Company  have  become 

■olc  licensees  of  Edison's  phonograph  in  this  country. 

eAej-  barm,  it  ia  fitted,  paut  for  their  right  the  sum  of 


£3000,  besides  half  the  profits  accruing  from  their  use  ^ 

oi  it.  ■ 

At  tlw  Crystal  Palace  00  Good  Friday  the  phono. 

graph  made  its  dibtit  before  a  miscellaneous  audience. 
Tlie  instrument  exhibited  was  made  by  Mr.  Strob,  the 
well-known  mechanician.  The  qrlinder  is  driven  by 
regulated  clockwork  instead  of  by  hand,  and  the  heary 
i]y-whec]  necessary  to  give  vniform  motion  in  turning 
by  hand  is  therefore  discarded.  A  considerable  number 
of  people,  indudini*  members  of  the  newspaper  pcesSj 
assembled  in  the  Opera  House  to  hear  the  wonderful 
"talking  machine" — as  it  is  not  very  happily  named,  H 
Mr.  J.  P.  Edward>,  of  the  PbsUl  Telegraph  Service,  V 
cuurteously  undertook  to  explain  the  action  of  the  in> 
ttrument,  and  to  superintend  the  giving  of  a  variety  of 
instructive  illustrations  of  its  powers.  Instrwnental 
music,  songs,  duets  (recorded  by  means  of  a  double 
mouth-piece],  talking,  and  many  other  soonds.  both 
odd  and  common,  were  faithfully  rendered  to  the 
amusement  and  surprise  of  the  audience.  We  under- 
stand that  the  Stereoscopic  Company  intend  to  conlinoe 
the  public  exhibition  of  the  phonograph  at  the  Palace, 
and  elsewhere  throughout  the  country.  Phonograph* 
can  be  obtained  from  them  at  prices  ranging  fioa  fiva 
to  thirty  guineas. 

Edison's  Patent,  No.  apsy,  dated  July  31,  1877,  of 
which  we  give  an  abstract  in  the  present  number, 
serves  to  illustrate  howan  invention  is  generally  evolved. 
In  this  patent,  Edison  describes  a  means  of  recording 
ordinary  Morse  signab  by  the  indentations  of  a  style 
on  a  sheet  of  paper  enveloping  a  q'linder  or  plate  with 
a  V  shaped  spiral  groove  cut  in  its  surface.  The 
indented  record  so  obtained  was  afterwards  to  be 
utilised,  if  required,  tn  sending  the  same  neasage  auto- 
matically by  means  oE  the  indentations.  Ia  this  eon* 
trivance  we  have,  to  all  appearand,  the  groundwork  of 
the  phonograph.  The  inventor's  mmd  was  prepared 
by  it  to  receive  the  suggestion,  which  would  germinate 
into  a  recorder  and  reproducer  of  actual  sounds.  This 
priceless  seed  is  said  to  hare  been  sown  by  acndents. 
White  experimenting  one  day  with  a  tdephoae,  a  style 
attached  to  the  diaphragm,  when  it  was  sibratJag 
under  the  voice,  pierced  Edison's  finger  and  drew 
blood.  We  suppose  the  idea  of  the  phonograph  at 
once  Flashed  upon  him,  for  he  saw  that  there  was  force 
enough  in  the  style  to  record  speech  by  indentations  on 
a  yielding  substance,  as  in  his  precoDcetvad  tel^raph 
apparatus.  If  this  interpretation  be  correct,  we  may 
also  draw  the  moral  from  it  tliat  no  origiaal  Idea  is 
utterly  worthless,  and  no  good  work  is  ever  thrown 
away  t  for,  at  least,  it  may  in  time  become  the  toot  of 
something  better.  Edison's  indenting  telegraph  may 
never  be  practically  applied,  but  it  has  bome  wonderful 
fruit  in  the  phonograph. 

It  is  stated  that  the  Bdisen  Phonograph  was  suggested 
in  1665  by  an  ll^ian  mechanic  uf  the  Val  d'Aoflo 
(Signer  Manxetii),  and  published  in  thr  J^ihtto  of  Roma 
(or  July  10,  tB6s,  and  in  the  Pefii  Journal  of  Patijy 
for  November  33,  1865. 
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EptS4')M  AND  THE  Cockroaches. — Th«  Boston  o<Iic« 
nM  DTcmn  with  cuckroschci,  and  Tom  wu  much 
■&nojrc(l  by  them.  With  ready  ingenuity  be  conceived 
and  c&ttied  out  a  plnn  (or  their  extermiaatiMi,  Hb 
uckn]  several  rioc  »lrips  to  the  anUI,  at  iotervalt  ■>(  an 
rigbth  of  an  inch.  H«  then  applied  (he  poiiiive  and 
ne^tlve  jwlci  of  abatleryftltctnatdy  tothcsttips.  He 
■est  smeared  the  wall  above  the  strip  with  moUsses. 
Tb*  roaches  Aime  up  in  platoons,  very  much  alter  the 
mtnott  of  the  British  troops  at  Breed's  Hill.  As  they 
■tipped  from  strip  to  strip  they  "cloAcdthe  circuit," 
noBtvwd  the  full  b«ne<it  of  the  electric  shock,  and 
droppfd  dead  by  scores.  Tom  us«d  lo  catch  tlieir 
badiek  ia  a  wat£r  pail,  and  it  is  said  that  Che  tntcket  hu 
b«o  SIM  itt  a  single  night.— ^tv  f^ri  Sun. 

It  U  announced  liiat  M.ijor  Datmnan-Chnrnpaln  has 
beco  appointed  Director  General  oE  Telegraph)  in 
Iwtii. 

The  Brazilian  Submarine  Telegraph  Company 
notify  Uiat  the  Litlwn  and  Maderia cable  is  interrupted, 
but  U  the  fault  Is  reported  lo  be  n«ar  the  mouth  of  the 
Xspu,  it  is  not  aatlcipatod  that  it  will  be  of  long 
duration.  Until  cominuaicallon  is  restored,  messaget 
win  be  loewarded  by  pott  from  Lisbon. 

AcKKTsfrom  the  British  CorerncneDt  have  anived 
at  Athens  to  moke  preparattoot  (or  laying  a  special 
cable  to  connect  Che  Sea  of  Hannora  with  Greece, 

Tub  TsLieHATO  Bitu— This  Bill,  which  was  Intro* 
dnced  ioto  tbe  House  of  Lvrds  by  the  Lord  Chancellor, 
i%  now  inaed.  TIk  definition  "telegraph"  it  by  it 
extended  beyond  the  limits  assignod  in  the  Act  of  1969, 
•o  aa  to  include  any  apparatus  for  transmitting 
IlliMWlJI,!!!.  or  other  communication*,  by  means  of 
electrietty.  Upon  any  dilTcrenco  arising  ]>etween  lite 
Post  m  aster- Gene  ml  anil  persons  or  bodica  having 
to  give  01  withold  connent  to  thn  Postmaster, 
placing  telegraphs  or  posti  in,  under,  over,  or 
"•cross  a  street,  pablic  road,  estuary,  railway,  canal,  he., 
auch  difiercncc  as  lo  consent  shall  be  referrcil  to  arbl- 
Intion.  I*Dwer  is  taken  by  the  present  bill  tor  the 
PMtoaJter.Geoeral  to  establish  telegraphic  lioei  on 
r»ilwny*.  tramways,  roads,  and  simitar  undcrlakmgs 
■ulfaorisod  by  special  Act  of  Parliament  after  the 
commencement  of  the  present  year,  subject  to  cerlaio 
fMUictiont  aa  to  indemnificaticHis  to  the  owners  (or 
Huirvg^  dooe,  and  prevention  of  obstruction,  and  a  long 
oJ  provisions  tit  made  as  lo  the  course  (o  be 
;  in  the  caw  of  interference  with,  or  alteration 
ff  telegraphic  lines  in  (he  constiuctton  of  works 
authotixod  by  Act  of  Parliament. 

At  a  tneetlng  of  the  City  Commissioners  of  Sewera, 
la  the  Guildhall,  on  Tuesday,  April  l6th,  Mr.  Deputy 
WbiU  aaked  the  Chairman  of  the  Streets  Committee 
wHai  progress  had  been  made  with  regard  to  the 
electric  Hghl.  Mr,  Baaaiogham  said  that  the  Com- 
tnlttce  had  written  lo  various  Continental  tow-ns  on 
the  nbject,  and  that  asswcn  from  Mveial  of  Ihesa  bad 
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been  rwtived.  Ho  also  numtionod  Uiat  Mr.  Boor  was 
about  to  introduce  a  lamp,  made  by  a  P^ris  firm,  which 
would  bu  liTOoghl  before  the  committee  u  nriy  ai 
convenient. 

Thbbb  ar«  now  nearly  10,000  milei  of  overland  lines 
in  operation  in  Austnlia. 
* 

Os  Saiunlay,  March  aoth,  after  two  days  of  hot 
oppressive  weather,  accompanied  by  magnetic  Stormt, 
a  sharp  earthiiuakc,  was  felt  in  Turkey.  The  shock 
to  Admiral  Hornby's  flag  ship  was  so  great  aa  to  cause 
the  alarm  of  a  torpedo  attack. 

It  is  intended  to  introduce  into  the  naval  service  a 
new  "  torpedo  battery  gun,"  to  be  used  in  defending 
ships  against  the  approach  o(  torpedo  boats. 

M.  MoHOiNor  has  called  the  attention  of  (h«  French 
Academy  to  a  new  telegraph  of  his  invenllon,  tn  which 
both  the  Iran  Km  i  tier  and  receiver  consist  of  two  ivory 
plates  carrying  the  disconnected  ends  of  an  open  part 
of  the  circuit.  The  sender  places  this  contrivance 
between  his  lips,  and  sends  tlic  message  by  talking 
or  by  closing  the  circuit  by  hia  lips,  according  lo  a 
code  of  signals.  The  receiver,  holding  the  receiving 
apparatus  similarly,  interpret*  the  massage  by  the  MMna. 
tion  he  (eels,  This  is  an  old  idea,  but  may  be  cleverly 
wuttcod  cut  in  this  caie.  M.  Mongonot  claims  to 
become  n  competitor  for  the  Volta  prize  with  it. 

DiMlNUTtON    or    MaOHKTISH    UNOKK     HRATtMO.— ' 

According  to  recent  experiment*  of  M.  G^ugain,  the 
decrease  of  magnetism  in  a  magnet  bcatnd  to  a  t>*mpera- 
luie  of  joo"  or  400°  C,  ta  due  not  only  to  an  enfeebling 
o(  the  eiisting  magnetism,  but  also  to  the  development 
o(  opposite  magnetism  in  the  bar, 

A  Hxw  Makgakkss  Blsmsiht. — M.  A.  Caiffe  re- 
cently called  the  attention  of  the  physical  teclioa  of  lite 
I'rcnch  Academy  to  a  new  fonn  of  battery  invented  by 
htm.  It  consists  o(  a  carbon  cylindor,  pierced  wllh 
holes  parallel  to  the  axis,  the  hohit  being  filled  with 
binoxide  o(  nanganese,  (or  the  positive  pole ;  and  a  sine 
rod  for  the  negative  pole.  The  solution  is  formed  of 
20  parts  of  chloride  of  iinc,  free  from  lead,  and  at 
neutral  as  possible,  dissolved  in  100  pjtrts  of  water. 
The  electro  •motive  force,  resistance,  and  constancy  of 
the  cell,  arc  uid  to  be  unimpa^lred  by  this  sobstitnlion 
of  line  chloride  for  ammonium  chloride.  Oxide  of 
xinc  is  fonned,  and  (alls  in  a  slate  of  powder  on  the 
bottom  of  the  vessel.  It  is  claimed  (or  thb  cell  that  it 
doca  not  produce  double  chlorides  of  iincandof  am* 
monlum,  which,  in  certain  cells,  incrust  the  porous  pots, 
and  stop  their  action.  It  »  further  held  that  th« 
aSioity  of  chloride  of  ainc  for  water  checks  the  evapo- 
ration sufficiently  to  render  tlie  drying  up  of  the  cell 
very  unlikely. 

Thb  THiiiuo>Et.ccTiitc  PaoPBirits  op  Ltgi;it»/— 
In  a  recent  communication  ta  the  Royal  Society,  Dr. 
C.  Core,  F.R.S.,  detctibcd  an  improved  a^i^kkak  S»ft 


I 
I 


■96 


Tire  TELEGRAPHIC  JOURNAL. 


[May  1,  1S78. 


* 


etunlflins  the  tli«mto>etec1ric  prD[»Mie>  of  liqoids,  by 
the  use  of  which,  with  the  precautions  stated,  all  sources 
of  error  in  experirnenls  on  this  subject  appear  to  be 
removed.    He  also  described  a  number  of  experiments 
hi7  hu  made  with  it,  and  the  results  obtained.     By  em- 
ploying  »  sufflciont  number  and  raricty  of  electricany. 
conducting  iwlutions,  ol  acids,  salu,  and  ancalies,  in 
IhoM-  experiments,  he  has  diMovered  sereral  exceptions 
to  the  usual  effect  he  had  formerly  obtained,  vir,  that 
add  liquids  ate   iher mp.e I octro. positive,  and  alknline 
oniM   thcrmo.electro-Degalire  ;    and    has    sketched   a 
diagram  reprevnnling  the  I hermo •electro  behnriinir  of 
healed  platinum   in  three  of   (he  exceptional    litjuids. 
lUasaning    upon    the  satisfactory  results  obtained,  he 
eoncladas : — tst.  That  the  electric  currents  ore  not  pro- 
duced by  chetnical  action;  2nd.  Nor  by  a  temporary 
dissociation  of  the  constituents  of  the  liquidsi  3rd. 
Nor  by  the  action  of  gaK-s  occIuJed  in  the  metals  ;  ^tb. 
Bui  that  they  are  produced   purely  and  solely  by  the 
heal,  and  that  heat  disappears  in  producing  them  ;  5th. 
That  they  are  immediate  or  direct  effects  of  the  heat, 
and  that  aqueoius  conducting  liquids,  thcrcloie,  po»scs%, 
true  thenno-e  lee  trie  properties ;  6lh.  That  Ihc  current 
ia  a  result  of  a  difference  of  thermic  action  at  the  sur- 
faces of  the  two  pieces  of  metal ;  7th,  That  it  is  a 
produetof  a  suitable  molecular  sirticture  of  the  liquid, 
1  change  of  such  structure  resulting  fram  alteration  of 
tmperalure,  and  a  direct  conversion  of  heat  into  elec 
Iricity;  and  8th.  That  the  circumstance  which  is  most 
ifluential    In    enabling  heat  to  produce  the  currents, 
nd  most  determines  their  direction  and  amount,  is  a 
Dilablo  molecular  structure  of  the  liquid.    By  means 
of  th«  appamtus  and  process  described,  he  hae  dis- 
covered irregular  molecular  changes  in  several  of  the 
liquids  examined ;  and  as  molecular  changes  are  the 
bases  of  various  physical  and  chemical  alterations,  ho 
tBOg;ge$ts  the  use  of  this  apparatus  and  method  as  a  new 
Feme  for  discovering  anomalous  molecular  alterations, 
land  Other  co-incident  physical  and  chemical  ones,  in 
Ifelectrically  conducting  liquids  ;  and  for  detecting  ctilTeT- 
-cooes  of  electric  potential  between  mettls  and   liquids 
at  different  temperature*.     Dr.  Gore  also  concludes  as 
prutnble,  that  when  a  piece  of  metal  is  simply  immersed 
In  a  suitable  liquid,  a  change  of  temperature  occurs; 
and  this  (if  correct]   is  n  parallel  fact  to  that  of  the 
production  of  electricity  by  simple  contact  only.    The 
resulU  also  support  the  conUct  theory  of  vottalc  elec- 
tricity.   The  paper  concludes  with  sev«ral  suggestions 
of  new  lines  of  research  suggested  by  the  experiments, 
one   of  which  is    the   construction  ot  a  new  thcrmo. 
dectro<motor.    Since  writing  his  paper,  Dr.  Gore  has 
proved  by  enpetiment,  that  when  n  sheet  of  platinum 
{s  immersed  in  various  saline,  alkaline,  and  acid  liquids, 
A  slighl  Am  of  leroperatute  takes  place. 

Tbb  Electric  Writing  Company,  of  King  William 
Street,  are  trying  to  introduce  the  Edison  Electric  Ptn 
Cor  wriUng  the  sums  on  cheques  and  notes  indelibly  by 
fine  perforations  and  without  ink, 


A  MBwTelegraph  Apparatus,  capable  of  tmumittiaf 
and  receiving  a  hundred  and  twenty,  and  imder  certun 
condilioos  even  two  hundred  and  fifty  mensages  per 
hour,  is  reported  from  Vienna.  It  is  the  invention  of 
Herr  A.  Eduard  Granfeld,  an  Austrian  telegraph 
official,  and  the  experiments  are  said  to  b«  completely 
suocesrfnt. 

An  Ci-rcTXtc  Zoor-HVTt. — A  correspondent  writea  to 
a  contemporary  pointing  out  the  fact  that  the  ordinary 
ZoofAylui  Platticut  has  a  larg<s  natural  store  of 
electricity  which  it  is  capable  of  di*chnrging  into  lh« 
water  after  the  manner  of  the  electric  eel.  Shucks 
have  been  felt  from  it  by  persons  bathing.  The  writer 
charged  a  small  Leyden  Jar  with  the  discharge,  the 
electricity  being  positive.  After  several  experiments  the 
Zoophyte  became  visibly  weaker,  and  died  in  a  fev 
hours. 

A  Dktkrmimatioii  of  Siemeaa*  unit  ol  mivtsBc*. 

The  Pkilou^ieat  tfagOMiiu  for  January,  Febmary,  and 
March,  CO ntaitvs  an  account  of  an  important  determi- 
nation, by  Professor  H.  F.  Weber,  of  Zflrich,  of  the 
absolute  value  of  Siemens'  mercury  unit  of  resistance, 
that  is,  the  resistance  of  a  column  of  pure  mercury 
one  metre  high  and  one  square  millimetre  In  section. 
His  results  were  obtained  by  three  different  methods, 
namely  i — (i)  from  the  variable  currents  gtnentad  by 
magneto -electric  indttction ;  (3)  from  the  variabia 
currents  generated  by  sudden  voltaic  induction;  (3J 
from  the  heal  developed  by  steady  voltaic  Cttrrenls. 
The  ratios  of  Siemens*  unit  to  the  ohm  or  British  Asso- 
ciation unit,  thus  determined,  were  respectively  0*9545, 
0'9.^.'i4.  09550  ^°  '■  Tl^*  mean  value  of  these  is  O'^QSo, 
that  is  to  say,  one  Siemens'  unit  =^  09550  ohms.  This 
result  is  only  |  per  cent,  higher  than  that  obtained  by 
the  British  Associ.itian  Committee  of  t&di,  which  was 
composed  of  Professors  Clerk  Maitwcll,  Jenkin,  and 
Balfour  Stewart.  The  ratio  as  educed  by  them,  and 
entered  in  our  text  books  and  telegraph  manuals  is 
0*953^  to  I.  In  1870,  a  determination  by  Frofexsor 
F,  Kohlrausch,  made  the  ratio  0*9717  '<*  ':  ^'^^  ^''* 
value  was  not  accepted,  at  least  in  England.  Thei* 
experiments  of  Professor  Weber  may  be  held  as  opa- 
firming  the  value  assigned  to  the  ohm  by  the  Oritiih 
Association. 

A  CoNstANT   BicRROHATB  Cbii..— In  the  mimim 
Phical  Sfagaaine  for  March,    Mr.   H.   C.    Rusaall,     « 
Sydney  Observatory,  describes  a  form  of  bichtow^ 
cell  which  he  states  to  be  perfectly  constant  in  its  •ctl«^>* 
It  con»sta  of  a  btchromate  cell  with  iha  ilnc  pl.^ 
standing  in  mercury,  and  the  peculiar  feature  is  l^k 
frcih  bichromate  solution  is  consUntly  fed  into  the  ^ 
of  the  cell,  drop  by  drop,  while  Ihc  waste  solution 
drawn  off  from  the  bottom,  drop  by  drop,     Thii 
effected  by  a  syphon  arrangement  which  tlra«i<~s  oR  ^M 
waste  liquor  from  the  bottom,  rirop  by  drop,  as  the  le-  ' 
of  the  liquid  in  the  cell  is  raised  by  the  indrepp^v^ 
solution  i  thus  a  constant  lerol  U  maintained. 
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1h  nmtinuinK  f^is  experiments  on  ihc  rcAoction  of  a, 
Icam  oi  poliuisefl  lighl  Irom  th«  surface  of  a  roii£neC, 
Dr.  Kcr,  of  Glasgow,  has  obtained  feebler  but  tirailar 
«bcu  by  nflcctkiB  from  the  ecjuatoria.)  surface  of  ihe 
lUfnetat  from  the  polar  nirfam.  The  experiments 
cnlj  )ne1dc<l  perceptible  resulu  nt  angles  varying  from 
8j*  to  30*.  The  law  of  the  tnagnelo-optical  action 
imot<red  la  these  experiments  may  be  stated  a>  folloi^i ; 
—Whatever  the  angle  of  inci<Ience  between  grazing 
ud  nomal.  the  cfTc-ct  uf  magnetising  the  mirror  is  to 

Etan  the  plane  ot  polarisation  of  the  reflected  light 
hmi^  a  very  sm.ill  angle,  in  a  direction  aiwa^  con- 
mrj  to  that  of  the  hypothetical  currents  of  Ampere 
Npposed  to  cause  Ihe  magnetism.  When  the  plane  of 
nctdcnoe  ol  the  polarised  ray  wat  perpendicular  tnitead 
of  parallel  to  Ihe  lines  of  magnetic  force,  no  optical 
IInioI  magnetisation  could  be  perceived. 
[  LoKD  Odo  Russkll  has  conferred  with  the  Foit- 
muter-Genonl  Slephan  of  Germany.'conoeming  the 
poMponement  of  the  Telegraphic  Congress  tojnne  1879. 

7nB  Sianitant  hears  that  the  Government  arc  about 
to  extend  the  means  of  telegraphic  communication  in 
tbe  Mediterranean. 

Im  CaistlTs  Family  Maga^ti*  for  May  is  to  be  found 
>  paper  descriptive  of  a  supposed  "  Conrersaiione  of 
Ttlegniph  Euigineers."  Under  the  light  veil  which  the 
Writer  has  thrown  over  them  vre  recognise  one  or  two 
well-known  professional  llgures. 

A  Tblcckapii  to   Li'ndv  Island.^-Oh   Thursday, 

April  19th,  at  a  meeting  of   the  Cardiff  Shipowners' 

Association    <at    which    Swansea   and    Newport  were 

«l»o  represented),  it  was  resolved  to  form  a  company  to 

CCMinect  Lundy  Island  (from  the  south-east  cnrncrj  by 

ts1«Cr»ph  with  the  mainland  at  Hirtland,  and  thence 

vith  the  Cwcrnment  wire.1.     It  was  estimated  that  the 

expense  of  laying  the  c.ihlc,  erecting  a  ugnal  station, 

&C.^  would  be  ;^5,500.     Tlic  working  eipeiuetwere  put 

4own  at  j^30o  a  year,  and  it  is  anlicipaled  that  Ihe 

comp-tny  can  be  worked  at  a  profit.     The  capital  of 

Uk  company  will  constat  of  j£io,ooo  in   1,000  shares, 

and  two-lhirdi  of  the  capital  will  be  caltod  up,     About 

ilSo  shares  were  taken  up  in  the  roam,  and  a  working 

committoo  of    representativo    gentlemen    at    Cardiff, 

Swansea,  Bristol,  Newport,  and  Gloucester  was  formed. 

— EHgintfriitg, 

The  Scilly  Islands  line  having  boon  purchased  by 
the  Pott  OBke.  and  the  cable  connocting  Scilly  vrith 
the  main  liaving  been  repaired,  messages  between 
SnUjr  uul  other  parts  oi  the  United  Kingdom  are  now 
brwarded  by  tdegraph  to  their  destination  there  at 
ai  the  ordinary  inland  rate. 

Edison's  Telephone. — On  April  snd,  a  successful 
trial  of  Edison's  carbon  telephone  was  made  between 
S'ew  York  and  l%iladelphia,over  one  of  the  many  lines 
at  the  Western  UttioaCompanytraver-sing  thisdistance. 
The  Uoe  in  question  was  106  miles  long,  and  ran  for 


most  of  the  way  beiide  other  wires  pasting  underground 
in  Now  Vork  to  the  \V.  U.  office.  The  induction  dis- 
turbances  from  the  working  of  the  oeighbouring  Uaes 
WttTO  considered  sufficient  to  obliterate  the  articulation 
of  any  other  telephone  but  Edison's.  Two  cells  and  a 
small  induction  coil  were  used  to  operate  it.  A  num- 
ber of  gentlemen,  including  the  Uilo  President  Oiton 
of  the  W.  U.  Company,  Mr.  Edison,  Mr.  Phelps,  and 
Mr.  Batchclor,  who  is  Mr.  Edison's  chief  assistant, 
Edison,  in  New  York,  conversed  ircely  with  Mr, 
Balchelor  and  Mr.  Phelps  in  Philadelphia.  Phclp's 
magneto  telephone,  which  is,  perhaps,  the  most  power- 
ful (i[  its  cluu,  wa»  alsu  U'lrA ;  but  although  words  and 
occasional  sentences  were  transmitted,  it  did  not  give 
the  satisfactory  results  given  by  Edison's. 
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1336.  "  ImpTOVcntenIs  in  interlocking  appamlun  for 
the  points  and  signals,  and  telegraphic  block  instru- 
ments of  railways." — C.  HOOOSOK,  April  4. 

1370.  "Telephones,** — A.  Paris,  April  6. 

1419.  "  Apparatus  for  transmitting  messages." — 
M.  T.  Sbale,  April  9. 

1467,  "  Method  oi  originating  and  developing  electric 
currents.'' — N.  C.  SrALDiNG,  April  13. 

1519.  "  An  apparatus  for  raising  ships,  anchors, 
chains,  telegraph  cables,  and  Other  property  sunken  in 
the  sua,  or  rivers,  or  lakes,"— N,  Sckaixskit.  April  16. 

1522.  "  Elements  or  patls  of  galvanic  batteries." — 
P.  GnABlMUEa,  April  l&. 

15^.  "  ttnptovements  in  apparatus  For  igniting  .and 
extinguishing  gas  by  electricity  ;  parts  of  which  improve- 
men ts  are  applicable  in  the  employment  of  electricity 
for  other  purposes."— W.  R,  l.AKB  (communicated  by 
J.  W.  BarlleU),  April  18. 

1587.  "Improvements  connected  with  means  or 
apparatus  for  ihe  production,  application,  and  rc];aU,- 
tion  of  dectric  currents."^).  L,  PuuvxaHXCHER, 
April  90. 

1613.  "improvements  in  transmitting  and  receiving 
telegraphic  messages  or  signals,  specially  applicable  Iq 
field  telerraphy,  and  in  apparatus  for  (he  purpose."— 
J.  B.  G>  MANQBHOr,  April  32. 


ABSTRACT  OF  PUBLISHED  SPECIFICATIONS. 

2538.  "  Electric  telegraphs." — J,  .and  A.  Mlmhiibao, 
Julv  and,  1877.  lod.  This  relates  to  Muiihead's  arliG- 
cial  cable  (Patent  No.  3663  ol  1874)  and  various  devices 
for  employing  it  in  duplex  working  on  Muhmarinc  cables. 
It  consists  in  emploj'in);  ltnj;tt>^  ul  Iht^  inductive  (c»st- 
ance  or  artifidat  cabie  in  pUce  oi  tbe  difTerential  resist- 
ances employed  in  duplex  systems  of  working.  Also  in 
effecting  a  balance  without  the  reed  of  a  full  artificial 
or  compensating  circuit,  and  thereby  saving  apparalm, 
by  connecting  the  receiving  instmniont  with  some  part 
of  the  compensating  circuit  which  will  obviate  any 
"  kicks  "  or  momentary  currents  on  it  due  to  sending. 

261)6.  "  Telegraph  anparatui." — LAUReNTtus  Car- 
LAKORK,  Slocklioliii,  July  12, 1877.  ad.  This  consists 
of  an  automatic  transmitter  and  puncher  for  the  paper, 
(N^t  Proctfdfd  tsithj 

3880.  "  Telegraphic  apparatus." — Hrkrv  Garokui, 
]uly  37i  1877.    6d.    This  caoiAiU  ol!  «.w»rak-«K^»«iA3bft 
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signalling  kty,  whereby  tbe  sender  has  not  to  coosider 
th«  relative  dur&tion  ol  dots  and  dashes.  Tvo  con- 
tinous  keys,  one  (or  dots  and  daahct,  are  emplmed. 
These  krys  arc  connected  by  two  vertical  rod*  to  « 
double -branched  uitemiptor  lever,  tbe  lowering  of  wfaicli 
determines  the  contact  which  cloaes  the  circuit.  The 
end*  of  the  two  branclws  upun  wlikh  the  rods  of  the 
key  act  are  (umlahed  with  distinct  appendages  so  coin> 
bined  that  the  oscilldtion  of  (he  iotcmpior  l«ver  is 
effected dilferont!y,accotdinga>  it  in  dc«itcd  to  produce 
a  alkort  oi  a  long  cDtitact.    f.Vcf  pncmtnt  nilkj 


"  Electro-magnetic  apparatus."—].  N.  H. 
BoucHEK,  Panii,  July  38,  1877.  2d.  ThU  coniists  of 
eIcctn>-nuigneLic  )cvrcllciy  and  articles  of  aliircdcsisned 
fortherefnedYo(ceTtaindi5CA.ieE.  Thetearetermea the 
"Volta- Boucher"  apparatus  for  winter  ilrA  suinmer. 
Ear  pendant*  of  dilferenl  metal*,  with  a  (ail  or  eod 
piece  to  be  introduced* into  the  ear;  rings  composnl 
with  a  view  to  act  more  or  less  energetically,  and  placed 
one,  two,  or  three  on  each  hand,  but  oi  ncccuity  alter, 
nately,  (or  example,  ane  on  the  thumb,  the  second  on 
tbe  middle  linger,  Ihe  third  on  the  little  finger,  so  that 
the  forC'finger  and  fourth  finger  serve  as  separators  j 
spectacles  having  the  frame  mnde  ciF  different  met^U  ; 
bonnets  or  he>4£dr«ues;  bulls,  ^rtent,  and  a  "dal- 
matic" drett  of  Boucher  fabnc  are  the  specialties 
described  by  "lis  invention.  The  latter  is  an  olcdro. 
magnetic  shirt  provided  wi^  a  galvanic  chain  at  the 
upper  part,  a  mouth-piec«  to  be  intcrted  in  the  mouth, 
Another  to  be  tixed  in  the  anus  ;  and  il  the  itta  only 
extends  tu  the  thiji^hs  a  chain  muy  be  employed  for  the 
legs  with  a  ring  at  the  end  to  be  secured  to  the  big 
loe.     (Ni^l  proctedrU  with.J 

aSga.  "  Stopping  runaway  horses." — PiERiti  Rondsl, 
Paris,  July  aS,  1877.  ad.  This  consists  in  administer' 
Ing  a  iihoi:k  to  runaway  honei  tu  cumpel  them  to  stop. 
A  RuhmkorfT  coil,  err  electrical  ma,chinii,  under  the 
drirer's  control  gcncralci  the  »hock  whicb  (ravds  by 
wires  along  the  reins,  and  is  passed  through  the  nostrils 
of  the  horse.     (Not  proK«Ud  vUhJ 

2900.  "  Controlling  by  sound  the  transmission  of 
electnc  currents,  and  the  reproduction  a(  corresponding 
Munds  At  a  distance." — T.  A.  Ecisu.v,  New  Jersey,  U.S. 
This  describes  Edison's  well- Icnowntelejihonic  apparatus 
with  the  transmitter  based  cm  the  varying  resistance  of 
plumbago  under  pressure,  and  the  receiver  based  on 
tbi  altu&tion  is  tlu  friction  of  certain  surfaces  by  the 
puMge  of  an  electric  wa\-e  between  them. 

3934.  "  Electric  lamps." — Sieofribd  Makcus  and 
BtLA  EocER,  Paris,  July  31,  1877.  8d.  This  relates 
to  a  regulator  for  llic  electric  light.  The  carbon  points 
are  so  supported  through  tbe  medium  of  a  pulley  that 
they  move  together  or  npart  simultaneously.  They  are 
counlerpoivd  orkiUnccd  round  this  pulley  so  that  a 
■light  rotation  o(  the  pulley  in  one  direction  or  the 
mWH  approaches  or  recedes  both  the  carbon  points 
iimultaneousiy.  This  regulating  motion  is  obtained 
from  the  current  through  an  electro -magnet  with  a 
raoveable  core  in  its  centre.  This  moveable  core  is 
ntpendtd  from  one  of  the  carbon  poinii,  thnt  is  to 
SBV,  from  the  pulley,  and  acts  as  a  counterpoise  to  th« 
other  carbon  point  also  supported  by  tbe  pnJley.  When 
the  arc  between  the  poinLt  is  of  proper  length  this  sus- 
pondad  con  takes  up  a  certain  position  in  the  eleclro- 
magrtct ;  but  when  u\k  arc  is  too  short  or  too  long  the 
current  is  too  strung  or  too  wealc,  and  the  core  is 
pulled  down  or  let  up  within  the  electro-magnet  and 
this  moremcnl  roiatca  the  pulley  until  the  points  are 
adjusted  to  thur  proper  relative  position), 

3j)a?.  '*  Instruments  lor  trammitting  telegraph  mes- 
Mfea.^'— TuoUAS    Alva   EmaoM,  New  Jciicy,   U,S. 


Dated  July,  31  ■  2d.  Tlilsconsists  ofameaosof  iKorj- 
injr  messagea,  so  that  the  meange  may  be  nsed  to  ma. 
mit  upon  another  circuit.  Trie  record  is  made  Ij 
indentations  along  a  volute  line  on  a  disc  groowtJ  n 
correspond,  or  along  a  zig-zag  groove  00  a  cjffa. 
dcr.  The  paper  is  put  upon  the  disc  or  cylinder  w  1 
predetermined  position,  regulated  by  register  nuik^jg 
as  to  be  held  accurately  in  place,  andtbc  indtittiag^falll 
isuponanarmorslidotiept  in  poiitionbyaoorr^Msd- 
ing  groove,  or  volute,  or  otherwise,  so  that  theiaiMiii 
point  is  always  over  the  groove,  and  will  indent  tbe  p^cr 
down  into  the  groove  when  tlte  point  is  pressed  tfet 
the  paper.  The  point  Is  operated  by  an  eledro.aiaiMt. 
Tbe  ideated  record  of  the  menage  obtained  on  Ik 
paper  is  used  automatically  to  liansnit  the  noi^ 
afterwards  on  another  line. 


(Eonisponbmcf, 


the 


To  tkf  Editor  ^  Th«  Telegrapkic  Jousxxt. 

DtAa  Sr«, — In  your  issue  of  Norember  rjth,  iflfl. 
you  publithod  a  formula  by  Mr.  Ch.  Oresiag,  "IH 
calculating  the  copper- resistance  during  electric  <^ 
turbances  (earth  currents)',  and  in  tbe  number  of  tte 
Telegraphic  Jolr-sal  for  December  i»l,  Mr.  Dreslng 
writes  again  regarding  the  simplicity  of  this  ee* 
formula.  To  these  two  articles  ProfesMr  A^rtontot 
drawn  my  ;ittention,  remarking  that  in  oblair  ~~  ~  ''" 
formula,  Mr.  Dreiing  aopeated  not  only 
neglected  the  resistance  01  the  tc&ting  battery, 

to  lave  assumed  that  the  resistance  of  oae  or        

the  arms  of  the  Wheatstone's  bridge  was  exiremtty 
small,  and  in  addition,  that  in  the  formula  the  unknown 
resistance,  as  given  by  the  geometric  mean  of  .the 
observed  valuen,  could  only  be  true  in  tbe  lew  caaa 
when  it  was  also  equal  to  their  arithmetic  tne&n.  I 
have,  therefore,  examined  the  question,  and,  for  tha 
benefit  of  students  like  myself,  beg  to  forward  my  co<i« 
elusions  so  that,  should  I  have  misuitdenrtood  Mr, 
Dresing^  communications,  he  will  tlo  tnc  the  lamooi  tv 
correct  my  false  Imprcsi^oni 


First,  bowerar,  I  would  saggest  that  the  following 
may  be  tbe  answer  to  vour  cpiery  in  the  December 
number  "  fjow  can  Mr.  Schwandter's  formula  give  toa 
low  a  result  ?  "  The  fint  fonnula  for  jr  on  page  30, 
Qark  and  Sabine's  Electrical  Tables^ls  a  mathtmaOt^ 
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wmct  oov,  «nd  ibereCoro,  as  jou  remaric,  if  pTop«rIy 
vorked  oat,  it  must  f^vc  Ihti  exict  value  of  ».  But  I 
think  the  formuU  pnrtiMlty  ii«cii,  and  the  one  thcrc- 
fc>re  prabably  tvhjch  Mr.  Dnsing  tvtrt%  to,  i»  not  Ihc 
Brat  conplicLted  (but  At  the  ume  time  complete)  one, 
bat  tht  ttMHdtorm  to  whicli  (he  tint  reduces  itself  when 
««  nsglBct  th«  battery  re5itl;ince.  Now  the  reason  why 
Aa  second  formula  ^<rcs  a  c«utt  smaller  than  the 
trath,  is  comfuratirf-ly  simple.  Since  the  tirst  formtiLa 
1B»f  be  wrriltrn  in  th«  fonn^ 


A  Vw'  +  w' 


(w-  — W)« 


a(w'  +  W)+4/(i  +2^  +  4, 


whefc  w'  and  w"  are  the  vaIucb  obtained  when  testing 
mtb  the  potiliire  .ind  nrgativc  current*,  we  »ec  that 
Reelecting  /,  the  battery  renslancc,  incrcitsei  the  value 
of%c  second  term,  and  therefore  diministics  the  value  of 
the  wbole  ejcpteuion.  CoQiequ^ntly  clic  second  formula 
for  the  value  of  x,  the  one  in  whicii  ilie  battery  resist- 
ance is  neglected,  gires  an  answer  always  tnaUer  than 
Ae  truth. 

Wih  respect  to  the  diagram  giTcn  by  Mr.  Drosing, 
%g.  I  \a  this  letter,  how  docs  he  kncAr  that  a  l(  reprc- 


In  &z.  3  of  titis  letter,  s  a  representing  b  in  fig.  2,  a  • 
standing  for  x,\C  and  a  n  the  apparent  values  obtained 
when  testing  with  the  positive  and  negative  currents. 
Now,  if  ihc  fMist.ince  of  the  battery  be  «ma1l,  r  and  r* 
in  fig.  3  will  be  equal,  but  not  f  and  /',  which  are  the 
same  ai  p  and  p'  in  ligxire  t.  And  the  only  case  in 
«r)uch  p  and  /  will  bo  ciiual  {which  Mr.  Dresing 
appears  to  assume  always  to  do  the  case)  will  be  when 
s  A,  or  A  in  Hg.  3,  is  nought,  a  condition  that  would  only 
bn  fullillod  whrn  a  sincle  pUtinum  wire  brid^Tr  fauch  as 
was  cinployod  by  the  British  Association  Commitlco)  is 
made  use  of.  But  such  a  bridge  is  well  known  to  be 
very  unaensitive  when  measuring  large  rc^stanoes, 
such  as  tWseof  telegraph  lines. 

The  correct  gmpliical  proof  of  Mr.  Schwendler'* 
formula  is  given  by  Mr,  F.  Jacob  in  your  Journal  for 
October  111,  1S76,  where  he  arrives  at  the  result 

*  f  '^  +  *'  ('*' —  *')'_  1 

""al      3      *"rR  +  w"  +  ao)r 
which  is  the  samo  as  that  given  by  Messrs,  Clark  and 
Sabine  when  Ihc  battery  rcsiaunec  is  ncglocled.    Now 
il  in  this  last  equation 

A  •-  ij  -rn  a  very  small  quantity, 
under  which  latter  hypothesis  only  is  Mr.  Drtting's 
figure  correct, 


I-iSf.2. 


E  Eartlv 


Fl)^Z. 


mbIs  jr,  the  true  wire  resiatance  of  the  linr  ?  Dom  not 
A  B  reprcsCAtx  as  a  C*  aod  a  O  rcpicstnt  r  and  u  re* 
Bocctivdv  ?  It  is  clear  that  A  u  is  the  geometric  mean 
of  r  and   R,  but  why  it  represents  «  is  not  evident, 

Fwlber,  it  may  «uily  be  shown  that  a  0  equals 
ffei 


«  +  r 


a — A  B, 


A  n- 


thentoie,  w»w  p  — >',  we  have 
A  B 


3  R  r, 


Bat    *  J—  Is  not  equal  to  ^  R  f  unless   R  and  r  are 
equal  to  one  anoiher.or  unless  a  b  equali ^;eon- 

wqueatly  A  B  cannot  equal  a  c  generally. 

Again,  it  must  be  remembereil  that  Mr.  Dreslng's 
fignre  only  represents  the  potential  curve  in  a  small 
portiooof  lh«  bridge,  the  compkte  curve  being  shown 


aw|w" 

w'  +  w*  

which  you  will  observe  is  the  value  1  obtained  above 
directly  from  the  Rgure  in  question.  But,  as  already 
mentioneil,  this  can  only  reduce  itself  to  ^w*  w*  nithir 
when  W'  equals  w',  or  when 

a 
It  therefore  scctns  as  if  Mr.  Dreslng's  geometrical 
mcin  formula,  which  he  proposes  lo  use  in  all  eases 
when  there  arr.  strong  natural  current*  in  the  line,  can 
be  used— first,  only  when  the  natural  current  is  very 
weak;  secondly,  only  when  the  resistance  of  btrtn 
branches  of  the  Whcatstone's  bridge  is  very  small. 
I  havo  Ihv  honour  to  remain 

Your  obedient  servant, 

J.  FUJIOKA, 
Stuilent  of  Telegraph  Engineering. 
The  Physical  Laboratory, 
The  Imperial  College  of  Engineerinf^, 
Tokio,  Japan..     February,  1878. 

•  Ctiu*  hetn  Bcddentttlr  ocnilt«d  in  the  Fig.,  Il  ■hewldb*  thi 
cenmotiht  circl*.— Edit.  Tn.  Joi-a. 

L.  V.  F.— Ottly  xvsAitA.  Wa\i  <KU\\a> 
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SOCIETY  OF  TEtEGRAPH  ENGINEERS. 
(Cottlifiutii fr«m  page  tjl  J 

Tn  Francv,  ji  few  j-can  ago,  an  insulator  of  x  rcry 
inferior  character  was  employed.  Since  then,  liowtrer, 
ihe  French  hav«  assimiUira  their  sjstcms  to  ihMC  of 
olbcr  European  countries,  having  adopted  A  form  of 
dotiblr-rup  insulator  for  all  importanl  drruitu,  and  one 
with  a  single  cup  for  less  important  lines,  viz.,  (or  lino 
varjrins  from  vt  to  300  kilonwru  in  len^b. 

In  S|t«in,  Siemens'  insuUlors  were,  until  reeenliy, 
j>lmo«t  wholly  employed,  but  now  the  Prussiait  pattern, 
slightly  modified,  90  that  a  iftoove  in  the  top  of  the 
bsabtor  supports  the  wire,  is  used.  The  groove  is 
nccessarTi  because  in  that  coantiv  the  old  syxicm  of 
winders  is  still  in  existence.  In*uf*tor>  of  the  Prusstao 
form,  tilted  on  the  upper  extremities  with  two  winding 
drams,  arc  placed  at  intervals  of  one  Ictlomrtrc  apart, 
the  line  wire  running  loosely  through  the  grooves  in  the 
intermediate  insulators. 

In  America,  gliss,  as  has  already  been  mention«I.  i-s 
almost  wholly  employed.  Tlie  fonn  mostly  adopted 
consists  of  a  single  glass  cup,  in  shape  somewhat 
similar  to  the  outer  cup  of  a  Varley'a  insulator.  The 
Interior  of  the  cup  is  fitted  with  a  female  screw,  into 
which  is  fixed  a  wooden  pin,  which  supports  th« 
Insulator. 

An  insulator  called  Ibc  Kenosha,  consisting  of  white 
wood  satunttcd  with  an  insulating  compound,  the  top 

tirotected  with  a  metal  cup,  has  likewise  been  somewhat 
aw^ly  used. 

Brook's  insulator  consist*  of  a  cylindrical  iron  case,  in 
which  is  inserted  a  blown  glavs  bottle  of  peculiar  form. 
Inside  this  is  fastened  ft  pin,  which,  (crmiiiating  in  a 
species  ol  double  hooW,  iorins  n  support  for  the  wire. 
It  is  cUimed  that  a  surface  of  blown  glass,  which  is 
cooled  b^air  contact  alone, offer?  pATticulnradvanlngrs 
in  resisting  deposits  of  m^wSlure  nod  dirt.  This  insula- 
tor has  given  some  very  good  results,  but  it  has  not  been 
practically  tried  in  Europe  against  the  forms  in  general 
use. 

Ttttimn. — The  following  is  the  method  of  testing  at 
(he  chief  factory  of  the  Post  Office  In  I^ondon. 

All  insulators  are  deposited  in  tanks,  and  filled  with 
water,  both  inside  and  out,  to  within  three-quarters  of 
an  inch  to  the  lips.  To  prevent  surface  leakage,  which 
would  always  exist  in  damp  weather,  ihey  arc  kept  dry 
on  the  edges  by  the  heat  of  numerous  jets  of  lighted 
gas,  plac^  )u»t  above  them,  or  the  same  result  may  be 
obtained  by  keeping  the  atmosphere  of  the  tesling- 
room  arlirici.illy  <Iry  by  means  of  hol-water  pipes.  After 
soaking  for  twelve  hours,  they  are  te.ited  by  means  of  a 
Thomson's  galvanometer  and  140  Daniells  cells.  An 
ingniiou;!  combination  of  Ilircc  keys  and  shunts  is 
employed.  In  the  normal  position  the  galvanomctn  is 
short  circuited.  On  depressing  No.  \  key  -f^^  of  the 
current  is  shunted  from  the  instniment.  No.  2  key 
introduces  a  shunt  of  ^,  and  No,  3  gives  the  lull  cur. 
rent  If  a  deflection  be  given  with  No,  1  key,  thciasu- 
lalor  is  at  otice  rejected,  unless  Che  lips  are  observed  to 
be  wet.  If  llie  latter  be  the  case,  or  if  deflections  be 
given  on  depressing  keys  No.  3  or  3,  the  insulator  is 
marked,  nnd  subsequently  dried  and  carefully  re-tcstcd. 
Should  any  leakage  still  bo  shown,  it  is  Uien  finally 
rejected.  Bv  this  means  all  defects  of  manufacture  or 
accidental  flaws,  are  inevitably  delected  before  the 
materials  are  passed  into  actual  rmpl-cymcnt. 

In  France  a  somewhat  simiUr  system  i«  adopted, 
the  standard  being  ^,0OQ  megohms. 

A  series  of  eipcnoicnts  had  b«en  canted  out  by  Mr. 


Carey  in  which  th«  insuUtloa  of  vftrioiis  section  af 

line  had  been  compared  with  the  hy^metrickl  caa. 
dilion  of  the  atmosphere,  and  from  whkch  it  appein^ 
First,  that  there  ii  as  it  wvre  a  great  wsveof  nWiMDr 
that  sweeiM  daily  over  the  land,  Mving  \u  mtlkiw 
near  midnight,  and  its  minimum  at  noon  ;  and  IkiC 
accordingly  the  insulation  of  uur  circuits,  geDeraly  to* 
from  7  to  9  a.m.,  rises  to  a  tnaximum  from  11  a.Ei.  W 
3p.m.,  then  abruptly  falls,  reaching  ■miaimombetwHi 
7  p-m.  and  midnight, 

Secondly,  that  very  frequently  th«  most  tbiupi 
changes  in  Insulation  lake  place  in  a  most  limitni 
time;  the  resistance  dropping  from  Hvwral  sn^ohai 
to  a  fraction  of  a  megohm  per  mile  in  the  ooBfaeofa 
hour  or  two. 

Thirdly,  that  the  resemblance  between  the  insnlilMt 
and  moisture  curves  is  very  remarkable  1  10  msd  n 
in  fact,  that  it  is  not  improbable  that  an  exteodcd 
series  of  insulation  readings  would  form  a  cww 
accurate  register  of  moiituro  over  any  given  extent  e( 
country  than  ordinary  hygromeirieal  readings. 

Further  cxperiments'had  been  made  in  wkiet  ik 
various  forms  of  insulators  were  compared  aaXM 
themselves.  The  subjoined  table  gives  the  itKfc  « 
these  trials. 

When  consideri^  the  advantages  of  any  desciiptiM 
of  invuUtar,  it  is  evident  that  one  may  have  a  beW 
form  tor  insulation  under  a!!  dreumstances  thanaDOliff 
of  an  inferior  shape,  but  it  may  give  an  emial  or  leM 
absolute  resistance,  owing  to  the  lattar  having  a  groftn 
length,  or  lesser  section  than  the  former.  It  ihcirfM 
becomes  desirable  to  reduce  th«  absolute  rcnll^ 
obtained  in  a  series  of  tests  tor  such  as  lhM«  nnrM, 
(o  an  unit  result,  so  that  a  clear  conception  of  dt 
value  of  form  may  be  obtained,  and,  if  nece»«fy, 
increased  length  Or  diminished  section  be  applied  *0 
get  the  best  results.  This  is  done  in  the  ubic  ia  dw 
lollowlng  manner.  The  lengths  of  each  cup  are  £tridcd 
by  the  mean  circumference,  both  inner  and  outer,»«J 
the  absolute  resJsunces  an  multipHcd  by  the  frutiw 
—length  by  circumference — to  give  the  "leduoed'ot 
"  farm  "  resistance  of  each  insulator. 

TADLE. 

araaaca  op  ■]  vasrs  or  w  iHSVLATOltt  or  tUM 
oascBtPTiDw, 


DcKclptum. 


PvntvUIn  P,S.  P.O.  larn  New.. 
loiuiaon's  and  Pliillipi*  No  5  . . 
J'ohMen'*    am)    Philtip*'    Iron- 


FaiMlluii  D.S.  IroA-tappTd 
Pomlain  D  iv  Andnw  1  Old 
PoKcIaia  D.S.  r.O  TemiiMl  ,. 
TiTOrljiiB      1).S-      Fuller's     mmI 

Langdan't 
Piir«L»;«  f>.S,  P.O.  ro«ii 
PoTcelun  D.S.rniwi^n  Form  .. 
P..r<cUin  D..*t  Andivw't  N«w  .. 
£arUienwarc  D.S.  VaiUy*!        ., 
r.ineUiH  n.S    Fiill«t'«  Com     ,. 
EA(Ui«iiinrc  S,S.  r.U.  rnrm    .. 
I'dtaliin  D  ^.  Osmiiiaidl 
rorMlAln  D.S,  lodUn  Forin      .. 
rt>ic<U<n  D.S.  r.O.  I'ona 
FaiMUia      D-S.      Schonburf's 

Nhntt  

rnroliln  D.S.  Schambuii'i  Vw- 

ky'»    Korm         

PorulfiB  S-S.  ScTiomliutf's  Vu- 

l«y'»  Pcnn  

rorceUin  D.  S.  Tcrmhtd . . 
ForcduD  S.S,  1*.0.  Fctn 


•c 


Avence     l.-i    Raductd'li 
RtiiKmco  i  II      Kmi*-    lil 

■bwllHC    ,^B|      ISMB.     Ill 


iM-oBf 

41  oM 
41  BS) 
4'*»M 

jt-att 

ao  *t4 
sgVitp 

Oftjil 

I31S0 


•# 


■T'MI 

1ST" 


"^jj  ;| 
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PHVSICAL  SOCIETY.— Apnii.  13th,  1878. 
Prof,  A.  B.  Ci-trroN,  Vice  President,  in  the  chair. 

The  followinj;  candidal^  were  elected  member*  ol 
the  Society  :—W.  Campbell,  R.  W.  F.  Hatrl»on.  Rev. 
S.  N.  Hutchinson,  M^.,  B.  W.  Richardson,  M.B..  F.R.S. 
The  SRctUTTARV  read  a  paper  by  McMf*.  ].  NiKon 
ini]  A.  W,  Hcaviside,  describing  Iheir  ciperim*nt«  on 
(be  mechanical  Iranttniuion  of  speech  throu^  witcs  or 
olber  ftubiUncu,  to  which  Mr.  Preccc  had  referred  al  a 
previoui  medinj;  of  the  Society.  After  describing  n 
namberoE  experiments  in  which  tnctalUc  discs  sulcleied 
oa  to  the  ends  of  the  conducliog  wires  were  emploj-ed, 
they  nrmt  on  to  rniirnrrnlo  the  more  aucceurul  expe. 
rixncnts  in  which  wootlen  disc*  were  mainly  employed. 
Tbe  first  actual  transmiMion  of  speecli  was  clleclvu  by 
placing  the  belly  of  a  violin  aj^inst  the  receiving  end 
ol  the  wire,  when  every  syllable  spoken  wa»  dirtinctly 
audible.  \''ery  good  resulis  were  obtained  by  cmploy- 
iag  mouth  ana  car  pieces,  formed  a^  in  a  telephone,  the 
disc  being  reolaced  by  thin  woodfln  disc*  six  incite*  in 
diameter,  ana  a  No.  4  wire  was  found  to  be  most  ulis. 
bclory.  On  suspending  a  length  of  this  wire  in  such  a 
manner  that  il  had  no  rieid  attnchmcnti,  it  wa&  ascer- 
tained that  130  jnrds  is  the  limit  throujfh  which  a 
convemiion  can  be  carried  on. 

Captain  Abxbv,    F.R.S.,  described   llic   method  he 

adopted  for  photographing;  the  least  refrangible  end  of 

the  spectrum.     He  pointed  out  Ihnt  it  is  impossible, 

with  tlie  ordinary  sensitive  jJilts  employed  in  the  usu.il 

way,  to  photograph  further  than  the  Praunhofer  line  t ; 

Ihoogh,  by  a  preliminary  exposure  to  light  of  a  Daeuer. 

reolype  plate,  Draper  is  able  to  pholopraph  beyond  the 

citreroe  limit  ol  visibility  in  tlie  red  end  of  the  spectrum. 

This  method,  however,  gave  what  U  known  as  a  re- 

vencd  picture,  the  lights  and  shades  being  transposed, 

Iwsides  requiring  a  lengthened  exposure.     It  ennbird 

Seoqucrol  to  photograph  the  spectrum  in  its  natural 

colours;  and, later,  Si.  Victor  obtained  coloured  initigcs 

ni  coloured  cloths.     The  object  of  Captain  Abncy  had 

been  to  obtain  unreversed  pictures  of  this  portion  of  the 

spcclrum,  in  other  words,  to  obtain  a  compound  that 

Would  be  similarly  aeniilive  to  the  red  and  the  blue 

cromponentsof  white  light.    Such  a  compound  he  had 

at  last  obtained  by  what  he  termed  te^ghiing  silver 

bromide  with  resin,  and  now  be  obtains  it  by  causing 

the  molecules  of  silver  bromide  to  weight  (hem solves. 

Hb  showed  an  ordinary  bromide  of  silver  plate,  and 

the  colour  ol  the  transmitted  light  was  of  a  ruddy  tint, 

showing  absorption  of  the  blue  rays.     Another  lilm  was 

dmrn  contaiatne  weighted  bromide  of  silver,  which 

MumJtted  blue  light  and  absorbed  che  red.    Photo. 

^^^nphic  plates  prepared  with  the  latter  compound  he 

^^Hiwed  wen  scnsitis'a  to  the  red  and  ultra-icd  waves  of 

Hptt ;  and  he  threw  on  the  screen  photographs  of  the 

Spvctrvm   from  the  line  c  to  a  wave  length  of  10,000, 

toe  ultra-red  showing  remurkable  gruupmgs  of  lines. 

He  farther  showed  that  by  friction  tbe  blue  film  was 

changed  to  the  ted,  and  in  that  stale  was  not  sensitive 

to  the  lower  part  ol  the  spectrum.     These  phntoi^aphs 

acrctaJcen  by  means  of  a  diflractiongratinR^,  and  Captain 

Ahney  demonstrated  Fraunhofcr's  method  of  separating 

the  varkws  orders  of  ipcctrc  produced  by  il.      He  then 

explained  tliat  recently  he  had  elucidated  the  reason 

U  the  reversal  of  Draper'.s  pictures  by  the  least  rcfntn. 

giUv  end  of  the  spectrum.     He  finds  that  il  is  nceeler* 

UtA  by  exposing  the  plates  in  weak  oxidiiing  wlutlons, 

lach  as  those  of  hydroxyl.  bichrom.-ilc  of  potash,  per- 

oale  of  potash,  arid  nitric  acid,  or  exposure  to 

Tlie  red  rays,  in  other  worO»,  seemed  to  oxidiie 

photographic  image,  and  to  render  it  incapable  of 

Jevetopmcol, 

Mr.  H.  Oakkkman  then  exhibited  some  paper  models, 
illustrative  of  the  disposition  of  the  planes  ol  symmetfy 


in  crystals.  These  included  octants  of  the  sphere  with 
enclosed  cube  and  QC'alicdrnn  faces  pointed  into  their 
corresponding  hexakis-oclubcdral  faces;  a  cubic  skeleton 
built  up  from  nine  planes  of  symmetry  with  a  remov- 
able outer  shell,  and  a  «ystem  of  axial  planes  of  an 
unsymmetrica)  mineral  enclosing  a  solid  nucleus  ct)D- 
tainnd  between  three  parallel  pairs  of  planes.  They 
were  constructed  tor  the  purpose  of  showing  popularly 
tlie  difference  between  planes  oE  symnactry  and  other 
diametral  plawes  by  laying  upon  them  a  small  mifror 
or  plate  of  mica,  when,  in  the  fir^it  case,  iha  nucleus 
gave  a  symmetrical  image  corresponding  in  position  to 
the  plane  immediately  behind  the  mirror,  but  in  tbe 
second  a  broken  image  it  produced. 

Dr.  Gl'THk IE  exhibited  the  arrangemenl  of  apparatus 
he  had  employed  in  conjunction  with  his  brother,  to 
ascertain  the  effect  of  heat  on  the  transpiration  of 
gases.  Tlie  main  difficulty  comiccted  with  the  research 
was  the  securing  of  an  absolutely  constant  prassure  on 
the  air  operated  upon.  This  was  sectired  by  inserting 
into  the  neck  of  the  vessel,  which  served  as  an  air- 
chamber,  A  tube  tamed  up  at  its  inner  end,  and  letmt- 
nating  externally  by  a  small  funnel.  As  the  tube  was 
kept  constantly  full  of  w.iler,  the  funnel  overflowing,  a 
pressure,  represented  by  the  difference  between  the 
heights  of  these  levels,  wa.i  maintained.  After  pasung 
through  a  series  of  drying  tubes,  the  air  traversed  the 
(V.shapcd)  capillary  lube  in  a  beaker  containing  water 
of  known  temperature,  and  was  finally  received  in  an 
inverted  tube  contained  in  an  overflowing  dish  of  water. 
Among  other  results  il  was  found  that  the  resistance  of 
a  lube  is  the  SMne  as  that  of  its  several  portions ;  and 
if  t  be  the  lime  occupied,  t  the  absolute  temperature, 
Pt,  p,  the    pressures,  and  a  ft  j?  constants,  they  find 
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THE  INSTITUTION  OF  CIVIL  ENGINEERS. 

Ar  tbe  meeting  on  Tuesday,  the  nth  of  April,  Mr. 
Bateman,  President,  in  the  chair,  the  Paper  was  on 
"The  Embankments  of  the  River  Thames,"  by  Mr. 
Ivdwaid  ftaitalgelle,  A**fi<;.  Inst,  C.E. 

The  first  Commissioners  for  embanking  the  Thame* 
were  appointed  in  13G7.  Acts  for  constructing  embank- 
ments and  improving  the  navigation  were  passed  In  the 
r(.-igt]Soi  Henry  Vin.  and  of  Eliiabelh.  Sir  Christopher 
Wren  proposed  an  embankment  frnm  the  Temple  to 
the  Tower,  after  the  fire  of  1666,  Sir  Freacriek 
Trench  and  Mr.  Martin  siiegr^.ited  similar  embankments. 
In  1S40  Mr.  J.imes  Walker  laid  down  a  line  for  a 
northern  embankment  for  the  Corporation  of  London) 
to  be  raised  4  feet  above  Trinity  High  Water.  His 
line  and  levels  had  since  been  adopted.  Various 
Parliamentary  Commissions  and  Committees  had 
considered  the  subject.  In  1862,  an  Act  was  obtained 
by  the  Metropolitan  Board  of  Works  for  the  formation 
of  the  Victoria  Embankment,  from  Westminster  to 
Uhckfrinr.s  Hridgc.  In  1S63.  another  Act  was  passed 
for  the  construction  of  the  Albcil  Embankment,  frotti 
Westminster  to  V.iuxliall  Bridge.  And,  lastly,  in  186S, 
(he  Act  for  the  Chelsea  Embantcnicnl,  from  Chelsea 
Ho^plt.il  to  Batlerser)  Bridge,  was  sanctioned,  Th(^ 
embiinkmenti  comprised  ubuut  ^A  miles  of  river  wall, 
and  had  reclaimed  5  j  acres  of  bins. 

The  Victoria  Embankment,  about  ]  mile  long,  cost 
j£i,300,000,  besides  :£45O,o00  paid  for  the  piirch.ise  of 
property.  The  foundations  of  the  retaining  wall  of  the 
embankment  were  put  inbvhind  cofTerdams,  made  in 
some  places  of  limber  and  in  others  ol  oval  wroafJ^A. 
iron  caicsons. 

The  bottom  po«,\tm\  o\  \Vc\ioti,w:»w«i  «**«%».'«»% 
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wen  Btled  with  concrete.  »n<f  tefl  In  th«  ground  per ■ 
manentljr.  and  the  pi1«  of  the  w<^odcn  cofkrduns  w«re 
cut  off  utider  wralcT  at  various  levels,  in  both  OtACS  to 
prot«ct  the  too  of  t\tc  trail.  The  upprr  porlion^  of  the 
calmoni  were  in  half  rings,  and  were  cnpible  of  Iwing 
b««l  wfeni  time*.  Both  lh<!  iron  -ir.d  timber  coflcr- 
datni  w«tc  snppcrlcd  by  timb«  shorinjt  from  ihc  land 
ride.  The  caiicontt  were  sunk  hy  wcichting  them,  and 
excavating  within  them  by  three  methods:  i,  by  men 
woHcinjj  inside.Ihe  water  bffirgJiepI  down  by  pumping; 
3,  by  men  working  within,  Ihc  waler  being  excluded  by 
pneumatic  prcsmrc;  and  3.  by  a  tck^opic  dpcdgcr,  the 
water  bring  allowed  to  htc  iind  fall  within  the  cynndcrs. 
By  the  firat  plan  6  cubic  yards,  by  the  second  S'^'  cubic 
yards,  and  by  the  third  to  cubic  yards  of  matenal  wore 
excava!cd  per  dicDi.  Affain,  according  to  the  first 
system,  a  cvtinder  wa«  sonic  on  an  a«erafi;e  in  eight  day« 
and  a*third,  and  the  labour  CMt  14!.  6A.  per  cubic 
yard.  By  the  second,  a  cylinder  was  sunk  ^.^  (e<^  in 
eleven  day*  and  a-half,  and  ihct  labnur  co«t  in.  per 
cubic  yard.  By  the  third,  a  cylinder  was  sunk  in  less 
time  at  a  cost  of  ft*,  per  cubic  yard  for  labour. 

The  foundations  rested  on  clay,  and  were  madeof 
PortUnd  cement  concrete,  on  which  the  retaining  wall 
was  built  of  brickwork  faced  with  granite.  A  sewer 
and  a  tidiway  lot  ga*  and  water  pipes  was  formed  in  the 
ivtaining  «rall ;  and  Iht  Metropohtan  Railway  was  con> 
slructed  under  tlie  roadway  along  the  wliole  length  of 
the  embankment.  The  Alhc-n  Embankment  cost 
jfgog.ooo.  and  was  about  4^100  feet  long.  Timber  alone 
was  used  for  the  cofferdams  in  constnicttnK  this 
embnr^kmcnt,  and  the  retaining  waits  were  partly  made 
of  concrete,  Inttead  of  brickwork,  with  a  facing  oi 
gnuiUc.  Opposite  Millbank  the  river  wos widened  froni 
600  lo  730  feet  for  a  length  oi  600  feet.  The  Chelsea 
Embanlcnient,  commenced  in  Jul*,  1871,  and  completed 
in  May,  1874,  was  over  J  mileinirnglb.  The  emuank- 
menlwatl  wascompoMdot  concrete,  faced  with  granite; 
a  sewerfor  carrying  the  sewagcfrom  Hammersmith  was 
ronttriKted  behind  it.  The  cost  of  the  works  was 
i'i34.ooo. 

In  the  discussion  which  followed  the  reading  of  the 
paper,  and  whidi  occupied  the  whole  of  the  time  at 
Ihe  meeting  on  Tuoday,  the  i6th  April,  and  ia  which 
Mr.  Abernethy.  Mr.  Shelford,  Sir  J.  Baialgelte,  Mr, 
Redman,  Mr.  Shield,  Mr.  GiW,  Mr.  Ijitham,  Mr.  Law, 
and  Mr.  Scott- Russell,  took  pari ;  the  cau»e«  of  the 
iBcreaMd  rise  of  tide,  which  has  occurred  of  late  years 
above  London  Bridge,  were  mainly  dwelt  upon.  It  was 
coasiderod  by  most  of  the  f^peakcrt  Ihnt  the  embank* 
mcnta  had  little  or  no  cITcct  upon  the  tide,  but  chat  the 
observed  liie  wart  almost  entirely  due  lo  the  removal  of 
old  bcidgri,  atid  the  improvement  of  the  channel  both 
above  and  below  London  Bridge  by  dredging,  wbereby 
a  larger  volume  of  tidal  water  wai  admiltr^  up  the  river, 
and  aUo  to  Ihe  extension  of  arterial  and  subsoil 
drainage,  which  brought  the  Bood  waters  down  more 
rapidly  and  in  greater  volumes  within  a  given  time.  It 
was  admitted  thai  experience  showed  that  five  feet, 
iaslead  of  four  feet,  should  be  adopted  for  the  height  ot 
the  embankments  above  Trinity  high  water  nurk.  Mr. 
Abemcthy  considered  that  in  cofferdatos  simplicity  of 
construction  and  rapidity  of  execution  were  the  m.iin 
pbj eels,  and  that  in  both  these  respects  timber  coffer- 
dams were  preferable  to  iron  caissons.  Sir.  J.  Bazal* 
geite  explained  that  the  iron  caissons  had  been  used 
where  the  foundations  had  to  be  carried  to  the  greatest 
depth,  and  that  by  using  them  they  had  been  enablrd 
to  place  the  loundattons  at  a  higher  lovel  than  would 
have  beem  safe  with  a  limber  dam.  He  mentioned  that 
the  Eailnro  which  bad  occurred  along  a  short  length  of 
the  Clielsca  Bmbankmcnl,  was  due  to  Ihe  removal,  bv 
lb«  Thames  Conservancy,  of  a  portion  of  the  pilework 


foundations  of  an  old  pier  which  stood  In  front  of  k. 
There  was  a  geneial  concnnvnce  of  D[Mnion  exprwil 
that  the  Thames  Embankments  were  amoogst  tw  bat 
works  ndoming  the  nwtropolb,  and  that  such  wctfa, 
drsigned  solely  Willi  a  view  to  tlie  public  good,  cMiil 
only  be  carried  out  t^  a  public  body  by  meami  of  pA6e 
funds. 

THE  METEOROLOGICAL  SOCIETY. 

Tms  usual  monthly  meeting  of  this  society  wasbiWse 
Wednesday,  the  17th  instant.at  the  Innitution  otC*il 
En^neers,  2j,  GrcJit  Creorgc  Street,  Mr.  C.  Gfwv<^ 
PiMldent,  in  the  chair.  NIons.  Hartr  Davy,  Capt  U. 
HolTmcyer,  Prof.  D.  Ragona,  and  Dr.  A.  WoidW 
were  elected  honorary  members.  The  dlscuttkata 
"  Waterspout*  and  Globular  Lightning."  which  M* 
adjouraea  from  the  last  meeting,  was  resumed  *nic*a- 
eluded.     The  fotk^wing  papers  were  then  read  : — 

"On  Ihc  application  o(  Harmonic  Analyib  to  Hi 
reduction   of  Metcarological  Observatiofis,  and  on  tte 
general  methods  of  Meteorology,"  by  Ac  Hon,  R.  AW- 
cromby,  F.M.S.     Tl>e  meaning  of  harmonic  ajialy»lU 
lint  shown,  in  reference  to  average  barometric  pretfuOr 
by  tracing  the  geometrical  and  physical  signifieaaw  of 
every  «lep  frritn  the  barogram  till  the  Uabulatcd  ftwlHi 
arecumbinedinanhara)onic*erie».  It  iithenshoi     '  ' 
whether  we  regard  this  series  umply  as  ao  al^ 
embodiment  ofa  fact,  or  as  a  series  of  harmonic 
poncnts,  as  suggested  by  Sir  W.  Thomson,  it  is  limply 
a  method  of  averages,  ind  our  estimate  of  ils  vala* 
must  depend  upon  an  estimate  of  the  use  of  aven^n 
at  all   in    meteorology.     It  is  then  pointed  out  wberS 
averages  art)  ii»gful,  and  their  failure  to  make  met 
rology  an  exact  science  is  traced  to  three  causes.    {i.][j 
That  the  process  of  averaging  elimlnatra  the  vartabf 
effect*  ot  cyclones  and  ajiti cyclones,  on  which  all  weal' 
from  day  to  day  depends ;  and  on  this  are  based 
^neral  remarks  on  the  use  of  synoptic  chart*,  not  on 
in  explaining  and  forecaslirig  weather,  IhiI  in  al!arkir_ 
such  problems  as  the  influence  of  changes  of  Ihe  dis- 
tribution of  land  and  water  on  climate,  and  the  cycHe 
recurrence  of  rain  or  cold.     (3.)  'ITiat  deductions  frwM 
aveiaces  only  give  the  facts,  and  not  the  causes,  of  any 
periodic  phenomena.  The  position  of  diurnal  nnd  Other 
periodic  variations  in    tlic   ^-neral  scheme  of  meteo- 
rology is  then  pointed  out,  and  ii  is  shown  that  their 
causes  can  only  be  discovered   by  careful    Rudy  of 
meteorogramt  from  day  to  day.     ^.)  That  in  taking 
averages,  phenomena  are  often    claoed    as  identical, 
which  have  really  only  one  common  property.     For 
instance,  rain  in  this  country  is  associaieid  with  at  least 
three  difTerent  conditions  of  atmospheric  distnrbanee, 
and  it  is  necessary  to  discriminate  between  these  kinds 
before  mcteoroloj^  can  be  an  exact  science 

"On  some  peciiti^ritirs  in  the  Migration  of  Birds  in 
the  Autumn  and  Winter  of  1B77-7S,"  by  j.  Cordaana. 
Mr.  Symons  gave  a  verbal  description  of  the  recent 
heavy  fall  of  rain  on  April  lolh  and  nth.  the  greatest 
amount  known  to  have  been  rej^siered,  btdi^  46. 
inches  at  Harerstock  Hitl. 


(Stncral  Srieitct   GTohimns. 

GANGES  CANAL  HEAD  WORKS. 
At  the  point  where  the  Ganges  Canal  takes  its  supply 
from  the  Ganges,  that  river  hat  five  chamMli^  two  oi 
which  are  closed,  thus  forcing  the  stream  lo  run  In  the 
three  remaining  channels.  The  bands  constructed  lo 
direct  the  river  lo  the  canal  head  arc  made,  some  o( 
boulders,  and  some  uf  cribs  61kd  with  bouldcfs.    All 
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tbcM  lunds  •!«  carried  awaj  every  rainy  season,  ajid 
U*e  to  be  reconitrueted  daring  Scplcraber  and 
Odober.  Of  late  yean,  Uie  increase  of  canal  irrifration 
made  (he  demand  for  water  »n  great  and  to  conttnnc 
that  it  was  determined  to  build  a  permanent  bar  actom 
lb*  entiiK  river  ai  the  general  level  of  ihe  cold  wreather 
kd,  TJiii  plan  bad  beiin  tried  with  »wcce»*  on  two  of 
die  river  chanovls.  At  this  time  tbe  deep  cbannel  and 
Bitn  fom  of  the  river  were  on  its  left  bank,  and  it 
«u  tliB  tinanimotis  opinion  of  the  cao&I  engineers  tbat 
Ibe  H\'(!r  should  be  kept  as  much  as  pouible  on  the 
right  bank,  and  it  was  •i:cordiR2lr  determined  to  eom> 
nenoe  the  eonstnicUon  of  the  bar  from  the  left  bank, 
to  hat>e»  of  driving  the  river  towards  the  right.  A 
\ength  of  300  feet  was  buiU  in  1864,  and  had  the 
ox|MGl«d  result.  In  1874  the  length  of  the  bar  ha4 
been  ineieased  to  590  feet ;  after  the  rains  this  length 
ms  found  to  be  shingled  up,  and  the  force  of  the  river 
passed  bej'Ond  its  right  flank,  In  1876  a  further  len^h 
uf  390  feet  was  added,  making  the  total  length  o(  the 
bar,  frMn  its  left  iljnk,  880  feet.  It  now  became 
ivideat  that  the  limit  to  such  extentions  of  the  bar 
(root  the  left  only  had  been  reached,  for  the  river  wm 
thrown  with  to  much  force  on  to  the  right  bank  that 
thedestnictioQ  of  (he  island  between  two  of  Its  channels 
vas  threatened,  and  it  was  therefore  determined  that, 
before  next  rains,  the  bar  must  be  completed  across  the 
Gan)[es,  and  the  nose  of  the  island  threatened  be  made 
strong  enough  to  tnist  the  fnil  force  of  the  river.  This 
da*  now  bern  done,  and  allhoujli  last  year's  floods 
•ere  so  sliijtit  that  the  work  cannot  be  said  to  have 
undergone  the  test  of  an  average  rniny  season,  from 
what  was  seen,  full  conGdencc  is  expressed  that  it  will 
prove  quite  soocessful. 


SCANDINAVIAN  RAILWAVS. 

Thexh  are  throughout  Scandinavia  49  lines  of  tail- 
way  in  operation,  having;  an  aggregate  lenijtb  of  5,^51 
kilonctres.  Of  these,  41  liucs  are  in  S>veden,  willi  a 
total  Icnglli  of  3,907  kilometres;  In  Kocway  there  are 
lii  lines,  567  Idlomcires  in  length;  uid  in  Denmark 
two  lines,  with  a  united  length  of  i.tj;  kilometres.  The 
capital  rmplo}-ed  in  the  conUructinn  of  the  Swedish 
RDes  has  been  403,157,919  francs.  During  the  year 
1876  tbetraiIiccarTiedcunais(edutC,38o,893  passengers, 
and  4^3,886  tons  o£  merchandise ;  the  total  receipts 
amounted  to  38,714^18  francs,  and  the  expenses  to 
23,376,092  francs.  The  Norway  tines  have  cost 
57,088,984  francs,  and  during;  Ihe  year  (heir  IralEc 
conprited  1,588,769  passengers,  and  893,971  tons  of 
fflcrchaodise,  realising  gross  earnings  amounting  to 
5,787,294  francs,  whilst  the  expenditure  was  4^58,918 
frkncs.  In  Denmark  Ihe  railways  have  cost  i43|i9'},67i 
fraacsi  the  IraRic  for  i8;6  was  5.904.545  passengers, 
and  871,181  Ions  of  merchandise,  yielding  14,487,736 
frxnc!)  gross  revenue,  with  expenses  amounting  to 
9,Ql8,8o7  ft^nca.  Analysing  these  figures  a  Ultte  fur- 
Uiet  U  appears  that  the  c<;at  per  kilometre  of  railway  in 


the  three  kingdoms  hu  been  as  follows:  Swvdm, 
I02,9J3  francs  -,  Norway,  97,355  francs ;  and  l>enm«rk, 
133,903  francs.  The  net  returns  were  15,137,926 
francs,  1,438,376  francs,  and  6,468,919  francs  respec- 
tively, yielding  rctunis  upon  the  capital  outlay  in  each 
case  of  376,  3'5,  and  4-54  per  cetiL 


Skwaoi  im  tkc  Thames.— At  the  beginning  of  the 
year  wo  refarred  to  the  rejjorl  presented  by  Captain 
Calver,  tit  December  last,  to  llie  Thames  Conservancy, 
as  to  the  polluted  sUte  of  the  Thames,  and  Uic  deposit 
uf  sewage  id  the  neighbourhood  of  the  metropolis.  At 
the  last  meeting  of  the  Metropolitan  Board  of  Works, 
a  report  was  p resen ted j  from  Sir  J.  Baialgclte  and 
Messrs.  Law  and  Chalterton,  in  reply  to  Captain 
Calvcr's  report.  The  conclusions  at  which  they  liave 
arrived  are  a«  follows  :— 

"  1.  That  we  have  shown  that  there  is  no  documentary 
evidenceio  prove  that  foul  and  offensive  accretions  hare 
recently  formed  within  the  channel  of  the  Thames,  but, 
on  tho  contrary,  that  the  coudilion  of  the  river  is 
gradually  improving,  more  especially  as  regards  the 
depth  of  itt  channel.  2.  lliat  a  true  intcrpreialion  of 
the  analyses  (quoted  by  Captain  Calver  proves,  as  is  the 
fact,  that  both  the  water  and  mud  of  the  Thames  have 
improved  gre.-itly  in  purity  since  llie  sewage  has  been 
diverted  (rotn  the  metropolis  to  a  point  lower  down  iho 
rivor.  3.  That  these  Kama  analyses  show  that  thi^rc  \s 
no  resemblance  whatever  between  sewage  mud  and 
Thames  mud,  and  therefore,  that  Thames  mud  cannot 
be  derived  from  sewage.  4.  That  there  is  no  evidence 
whatever  which  supports  the  slalement  that  the  sewage 
works  its  way  up  the  river,  and  that  .such  statement  is 
contrary  to  the  fact.  5.  That  the  present  muddy 
condition  of  the  river  is  erased  prindpally  by  the 
unprotected  state  of  its  bank*,  which  in  many  parts  ara 
being  rapidly  washed  xiusy,  and  which  are  (he  result  oE 
a  neglect  of  the  duty  which  legislation  ha-t  cast  upon  the 
Thames  Conservators." 

It  will  be  seen  that  the  opinions  expressed  In  this 
report  are  diametrically  opposite  to  the  conclusions  at 
which  Captain  Calver  arrived;  and  the  blame  of  (he 
present  polluted  state  of  Ihe  river  is  thrown  back  on  the 
Conservancy.  The  conRlct  of  evidence  brought  forward 
by  the  two  opposing  parties  is  complete  ;  and  till  some 
independent  evidence  is  foflhcoming,  the  question  at 
issue  must  remaia  undecided. 

Tub  Okdmavck  Survev. — Wo  are  glad  to  team 
that  the  whole  staff  of  ordnance  surveyors  is  to  be  em- 
ploj-ed  in  Kngland  this  year,  the  field  survey  of  Scotland 
having  been  completed  last  year.  The  one  inch  to  a 
mile  ordnance  maps  of  England  were  complctiMl  several 
years  ago,  but  a  very  small  portion  of  lite  six  inch  and 
twenty-five  inch  maps  have  been  published  ;  and,  uieful 
as  ihe  one  inch  map:t  are  for  many  purposes,  the  larger 
scales  are  urgently  needed  by  landowners,  enjioeet*. 
and  surveyor*.     VJ«  WmV   vW».  wat\»   to»\«.   ^■asi'A. 
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progrets  ought  to  hare  Irwn  made  wilh  the  survey ; 
indi  in  this  ioMinco,  Imh  interests  cjuioot  be  siid  to 
have  been  ticjjiccted,  ai  the  whole  wnfiy  of  Ireland  has 
been  completed  and  published  (n  the  thre«  scaIc*  soma 
yean  ago,  and  also  a  half  inch  to  a  mile  map  of  each 
count)'.  The  s«t»cy  of  the  eastern  counties  i»  to  be 
cammenced ;  the  survey  of  rkrbysliire,  StaRordshifC, 
Shropshire,  and  Oxfordshire  ate  to  be  continued,  and 
progress  is  exjiected  to  be  made  with  the  survey  of 
}Iertfordthire,  Buckinghamshire,  Gloucestershire,  Mon. 
niouthshire,  and  Cornwall  during  the  year. 

PRoressoR  TrttOAt-i,  on  SottKo-EVonucsiis  {«>*- 
tiiiM€d). — Most,  if  not  all,  of  our  ordinary  sound-pro- 
ducers  send  forth  wavca  which  are  not  of  uiiifonn 
(ntemity  thmiigheut.  A  trumpet  is  loudest  in  the 
direction  of  its  axis.  The  »ame  is  true  of  a  gun.  A 
bell,  with  its  mouth  pointed  upwards  or  downwards, 
sends  forth  waves  far  denser  in  the  horizontal  plane 
parsing  through  the  bell  tlian  at  angular  distance  of 
90"  from  that  plane.  The  oldest  bellhangns  must 
havp  been  aw9.rc  of  the  fnct  that  the  xidei  of  the  bell, 
and  not  its  mouth,  emitted  Iho  strongest  sound,  their 
practice  being  determined  by  this  knowledge.  Our 
slabs  of  gun>cotton  also  emit  waves  of  different  densities 
in  different  parts,  It  has  occurred  in  Uie  experiments 
■t  Shoeburyness  that  when  ths  broad  side  of  a  slab 
was  turned  towards  the  suspendiog  wir«  of  a  second 
slab  rijt  feet  distanl^  the  wire  was  cut  by  the  explosion, 
while  when  the  edge  of  the  slab  was  turned  to  the  wiie 
this  never  occurred. 

Theoretic  considerations  render  it  probable  tliftt  ths 
shape  of  the  exploding  mass  would  affect  the  constitu- 
tion of  the  wave  of  sound.  I  did  not  think  large 
rectangular  slabs  (he  most  favourable  shape,  and,  ac- 
cordingly, prnpOMid  cutting  a  large  stab  into  fragments 
of  different  siies,  and  pitting  them  aj^inst  each  othcir. 
The  differences  between  the  sounds  were  by  no  means 
so  great  as  the  differences  in  the  quantities  of  explo- 
sive material  might  lead  one  to  expect.  The  mean 
value*  of  eighteen  series  of  observations  made  on  board 
the  "Galatea,"  at  distances  varying  from  i]  miles, 
were  as  follows  :— 

WtiKblt t^vt.      #.«■.    g-w.      %Ki.      ;-ot.  Rockel. 

Value  C^Kvnd.-  3'n  tM  4*0  4'03  J'JJ 
These  charges  vrere  cut  from  a  slab  of  dry  gun- 
COtton  about  i{  inches  thick;  they  were  squares  and  rec- 
tangles of  the  following  dimensions  :— 4  01  ,  s  inches 
by  2  inches ;  6  oz.,  3  inches  by  3  inches ;  q  01.,  3  inches 
bvjioches;  13  OX.,  a  inches  by  6  inches. 

The  numbers  under  the  respective  weights  express 
the  recorded  value  of  the  sounds.  They  must  be  simply 
taken  as  a  ready  means  of  expressing  the  approximate 
ndatlvc  inlenatly  of  the  sounds  as  estimated  by  the  ear. 
When  we  find  a  9  01.  charge  marked  4,  and  a  is  oz. 
cfaarge  marked  403,  the  two  sounds  may  be  regarded 
as  practically  equal  in  intennty,  thus  proving  that  an 
addition  of  30  per  cent,  in  the  larger  charges  produces 
po  sensible  diffcrrnce  in  the  sound.    Were  the  sounds 


eMimatcd  by  some  physical  means,  instead  of  t>;r  1^ 
ear,  the  values  of  the  sounds  would  not,  in  my  opiniM, 
show  a  greater  advance  with  the  increase  of  naMhil 
than  that  indkalcd  by  the  foregoing  numbers.  Sqbx> 
qucnt  experiments  rendered  still  more  certain  the  eSs^ 
tii-cness,  as  well  as  tbc  oconoiny,  of  ihc  smaller  dai|a 
of  gun-cotton. 

It  is  an  obvious  corollary  from  the  (ongoiog  opal- 
nacnts  that  on  oui  "  nesses  "  and  promoototlei,  ahfre 
the  land  is  clasped  on  both  sides  for  a  consMjeriHle 
distance  by  the  sea^-whrre,  therefore,  the  sotuiJ  hu  Id 
propagate  itself  rearward  as  well  as  forward— the sae of 
the  pambolie  gun.or  of  tlie  parabolic  reflector  might  be  a. 
disadvantage  rather  than  an  advantage.  Here  gta* 
cotton,  exploded  in  the  opett,  forms  tbc  most  tfpco* 
priate  source  of  sound.  This  remark  is  cspMuUy 
applicable  to  such  lightships  as  are  intended  to  ^i*ad 
the  sound  all  round  them  as  from  central  foci.  At  a 
signal  in  rock  lighthouses,  where  neither  syren,  itesn- 
whistlr,  nor  gun  could  he  mounted,  and  as  a  hiad/ 
Rect-signal,  which  dispenses  with  the  lumb«r  of  fpttiaJ 
signal-guns,  the  gun-cotton  Kill  prove  invaluable^  Bo* 
in  most  of  these  ca.ies  wc  have  the  drawbadi  thatkxvl 
damage  may  be  done  by  the  cxploaion.  The  Uniens 
of  the  rock< lighthouse  might  suffer  from  concusio** 
near  at  hand,  and  though  mechanical  arrangcmat* 
might  be  devised,  both  in  tbc  case  of  the  lightk«»« 
and  of  llie  ship's  duck,  to  place  the  firing-point 
gun-cotton  at  a  safe  distance,  no  such  arrangeisca' 
could  compete,  a  regards  simplicity  and  efFccti' 
with  the  expedient  of  a  gun-cotton  Kxkti.  Had  sodi  * 
meaos  of  signalling  existed  at  the  Bishop's  Rock  Uglit- 
house  the  ill-fated  Schiller  might  have  been  wanwd  of 
her  approach  ten,  or  it  may  be  twenty,  miles  before  Ac 
reached  the  rock  which  wrecked  her.  Had  the  Beet 
possessed  such  a  signal,  instead  of  the  ubiquitous 
ineffectual  whistle,  the  Iron  Dukt  and  Vanguard 
nc^'cr  have  coma  into  collision. 

It  was  the  necessity  of  providing  a  suitable 
for  rock  lighthouses,  and  of  clearing  obstacles  whii 
cast  an  acoustic  shadow,  that  suggested  tlie  idea  of  tl 
gun-cotton  rocknt  to  Sir  Richard  Collinson,  Deputy 
Master  of  the  Trinity  House.  That  idea  was  to  place 
a  disc  or  short  cylinder  of  the  gun-cotton,  which  had 
proved  so  effectual  at  low  levels,  in  the  bead  of 
rocket,  the  ascensional  foree  of  which  should  be 
ployed  to  carry  the  gun-cotton  to  an  elevation  of  t 
feet  or  thereabouts,  where,  by  the  ignition  of  a  ft 
associated  with  a  detonator,  the  gun-cotton  should  be 
fired,  sending  its  sound  in  all  directions  rertically  and 
obliquely  down  upun  earth  and  sea.  The  first  attempt 
to  realize  this  idea  was  made  on  i8tb  o(  July,  iSt^,  nt 
the  firework  manufactory  of  the  Messrs,  Brock,  at 
Nunhcad.  Eight  rockets  were  then  fired,  four  bei 
charged  with  5  01.  and  four  with  7I  ox.  of  gun*c01t 
They  ascended  to  a  great  height,  and  exploded  with 
very  loud  report  in  the  air.  On  the  aytb  of  July,  I 
rockets  were  tried  at  Shoeburyness.  The  most  note^ 
worthy  lesult  on  this  occa^on  wa*  the  bearing  of  the 
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rockets  Kt  the  Moaso  Lighthoase,  ft)  mil»  R.  byS., 

and  at  the  Chiipman   Lighthoti^r,  B}  tnitcs  W.  b)- N. ; 

th;it  is.  to  say,  nt  opposite  tidci  of  the  firing-polol. 
The  pcriormaocc  of  the  rockets  could  not,  tn  thin  cftae, 
bo  tderred  to  the  action  of  a  favourable  wind.  It  iB 
worthy  of  remark  thai,  in  tlie  case  of  the  Chapman 
Ughtbouse.  land  and  trees  intervened  between  the  ISrinfc* 
point  and  the  place  of  observation,  "This,"  as  General 
Yoiuighiubaiid  justly  remaiked  at  the  tine,  "may  prove 
to  be  a  raioable  coniideration  if  it  should  be  found 
necnsaiy  10  place  a  signa!  station  in  a  position  urlience 
the  «e«  could  not  be  freely  obsen-eJ.'*  Indeed,  the 
clearing  of  such  obstacles  was  one  of  llic  objects  which 
the  tnrcDior  of  the  rocket  hftd  in  view. 

In  December,   187*1,   Mr.  Gardiner,   the  managing 

director  of  the  Cotton>powdcr  Conijiany,  had  proposed 

^ ft  trial  of  his  material  against  the  gun-ci>tlorv.  The 
density  ©E  the  ootion  he  urged  was  only  foj.  While  that 
ol  the  pow'def  was  ryo.  A  giwattr  quantity  of  explosive 
m^tcilal  bein^  thus  compmwd  into  the  same  vobnie, 
Mr.  Gardiner  contended  that  a  (creator  sonorous  efTcct 
cntist  be  produced  by  the  powder.  A  Committee  o(  the 
Elder  Brethren  accordingly  visited  the  cotton-powder 
Bunulactory,  on  the  banks  of  the  Swale,  near  Faver. 
Aam,  on  the  ifith  June,  1877.  The  weights  of  cotton- 
powder  employed  were  2  ox.,  6  oz.,  1  lb.,  and  3  lbs,,  in 
tile  form  of  rockets  and  of  signals  lired  a  few  feet  above 
tlw  ground.  The  cxperimants  wcro  arranged  uid 
nndocled  by  Mr,  Mackie. 

Tlie  cotton>powdcf  yielded  i  very  cfTective  report. 

The  rockets  in  general  had  a  slight  advantage  over  the 

Knie  cguamlities  of  material  lired  near  the  ground.  The 

I'xulnei*  of  the  sound  was  by  no  means  proportional  to 

the  quantity  of  the  mateiial  exploded,  6  oa.  yielding 

my  nearly  as  loud  a  report  as  1  lb.    The  "aerial 

echoes,"  which  invariably  followed  the  explosion  of  the 

lockets,  were  loud  and  long  contlnoeH,  shading  off,  as 

in  all  previous  cases,  by  imperceptible  gradations  into 

■tience.     From  subsequent  experiments  it  appeared  that 

t)ttgun>cotion  and  cotton-powder  were  practically  equal 

IS  soaiKl  producers, 

Ttie  petfonnance  of  the  syren  was,  ou  the  whole,  less 
ntisfaetory  than  that  of  the  rocket.  The  instrument 
wti  worked,  not  by  steam  of  70  lb.  pressure,  as  at  the 
South  Foreland,  but  by  compressed  air,  beginning  with 
4olbf.  and  ending  with  30  lb.  procure.  The  trumpet 
was  pmflled  to  windward,  and  in  the  axis  of  the  Instru- 
dent  the  sound  was  abvut  as  effective  as  thai  of  the 
8  Bi.  rocket.  But  in  a  direction  at  right  angles  to  the 
uts,  and  still  more  in  the  rear  of  this  direction,  the 
ijrrea  fell  very  sensibly  behind  CTon  the  z  oz.  rocket. 

The  explosion  of  subntanccs  in  the  nir,  alter  being 
carried  to  a  considerable  elevation  by  rockets,  is  a 
familiar  performance.  In  1873,  moreover,  tlie  Board  of 
Trade  proposed  a  light-and-sound  rocket  as  a  signal  of 
distress,  which  proposal  was  subsequently  realised,  but 
ia  a  form  too  elaborate  and  expensive  for  practical  use. 
The  idea  of  the  gun-cotton  rocket  witJi  n  view  to 
■ignalling  in  fogs  is,  I  believe,  wholly  due  to  the  Deputy 


Master  of  the  Trinity  Mouse.  THanks  lo  the  skilful 
aid  given  by  the  authorities  of  Woolwich,  by  Mr. 
Prentice,  and  Mr.  Brock,  that  idea  is  now  an  accom* 
plishcd  fact;  a  signal  of  great  power,  handinesf,  and 
economy,  being  thus  pUccd  at  the  services  of  oar 
mariners.  Not  only  may  the  rocket  be  applied  tn 
association  with  lighthouses  and  lightships,  but  la  the 
Navy  alio  it  may  be  turned  to  important  account.  Soon 
after  the  loss  of  the  yattgMord,  I  ventured  to  urge 
upon  an  eminent  naval  offioer  the  desirabilily  of  having 
an  organised  code  of  fog-sigaats  lor  the  fleet.  He 
ihook  his  head  donbtingly,  and  referred  to  the  difficulty 
of  Ending  room  for  signal-guns.  Tho  gun-cotton 
rocket  completely  surmounts  this  difficulty.  It  is  mani* 
pulated  with  ease  and  rapidity,  while  its  discharges  may 
be  so  grouped  and  combined  as  lo  give  a  most  important 
extension  to  Ihc  voice  ol  the  admiral  in  command.  It 
is  needless  to  add  that  at  any  point  upon  our  coasts,  or 
upon  any  other  co.-u(,  where  its  establishment  might  bo 
desirable,  a  fog-signal  station  might  be  ejcteniparisal 
without  difliculty. 


Ikhvi'tiqh  of  Movxt  Hecl.v.— On  February  27th, 
at  5  p.m.,  several  smart  shocks  of  oarthcjuake  were  felt 
at  Reykjavik,  and  on  the  same  evening  flames  were 
seen  rising  from  behind  the  mountains  in  the  direction 
of  Hcc!a.  Tho  Rev.  Gudmond  Jonsson.  who  liret 
close  to  Hecla,  reports  that  at  4.30  p.m.  on  that  day, 
slight  earthquake  shocks  could  be  Iclt.  These  gathered 
force  during  the  next  hour  ;  until  at  5  p.m.  two  severe 
shocks,  which  cauiwd  more  alarm  than  rral  d.image, 
terminated  the  disturbance.  At  8  p.m.  a  tremendous 
irruplign  of  flames  burst  out  on  tho  northern  side  of 
the  volcano,  incrc-ising  in  magnitude  till  they  appeared 
like  gigantic  columns,  twice  the  height  ol  the  mountain. 
When  the  mail  left  Iceland,  on  March  and,  the  irrup- 
tion still  continued,  but  Apparently  with  diminished 
violence. 


Old  Broad  Street,  April  adih,  1878. 

TilK  meeting  of  the  West  India  and  l^inama Tcl<^raph 
Company  is  held  a  day  too  late  for  us  to  notice  in  this 
issue;  but  the  report  is  an  extremely  interesting  docu- 
ment— we  can  imagine  what  a  glaring  circular  vrill 
emanate  immediately  from  Token houicY.ird.  Nor,  it 
munt  be  admitted,  will  the  author  be  without  consider- 
able justification  for  sounding  the  trumpet  loudly.  We 
gather  in  the  lirst  place  that  the  tot.-il  receipts  of  lh« 
company  for  the  year  amounted  to  /77.975  against 
jf6j,548  the  preceding  year,  and  ;i24,ooo  n^resnta  a 
sum  of  money  worth  mentioning.  In  the  second  place, 
while  the  amount  to  audit  of  revenue  for  the  lost  year 
,  bas  been  no  less  than  j£37,o6j,  the  expeoses  have  befto. 
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but  £x>,  139,  Anil  there,  contcQuently,  retniins  a  balance 
oE  *><S.9>5'  Addine  to  thiiatHlanceof  j£905,brDtiffht 
forward  from  Un  hair-]re«r's  acctnini.  w«  find  a  total  c4 
£17^30  available  for  the  directors  to  deal  with  at  their 
plcamrc.  Tbe  directors  projioae  todck]  with  It  thus: — 
thcj  will  add,  very  properly,  /i,ooo  to  renerve  (a  larger 
wim  would  have  been  better,  bat  wcmasl  hope  for  beiler 
tilings  this  tims  next  year) ;  ttw-n  they  derole  j£iO,3fi9  to 
■  the  payment  wl  6  percent,  dividend  on  thcGrst  Pref«renee 
Share*,  and  £^  ,4o:>  to  the  payment  of  6  per  ccqi.  divi- 
dend on  Ihc  sccaiiO  PrcFcrEntre  t«4iie.  Of  ihe  remaiaing 
sum  they  will  devot*  ^4,416  to  tho  payment  nf  i  per 
cent,  dividend  on  Ordinary  Sh.ires,  and  carry  forward 
to  the  nent  account  £6^.  Having  explained  that 
tlie  half-year  (ram  June  to  December  i*  the 
leait  active  period  of  business  in  ilie  West  Indies, 
the  director*  direct  attention  to  the  circumstance  that 
the  receipts  from  traffic  for  the  half-year  show  an  in- 
crease of  j£4,l35,  over  thoic  of  the  corrcsponditii;  period 
oi  1876,  diie  to  the  au^entivetrafliir,  and  it  is  likewise 
declared  that  this  iucreate  would  have  amounted  to 
about  j£6,30o.  but  for  the  diminution  of  revenue  occa- 
sioned by  tlic  interruption  of  the  Para-Demerara  Cable 
and  Ihc  conMMjuent  loss  of  North  and  South  Amciictn 
businew.  The  in'.eiruptcd  cable  will,  it  is  expected,  bo 
in  working  order  ■ihonly.  At  the  cnnclinioo  of  the 
report  we  observe  that  the  affairs  of  the  old  company 
are  once  more  brought  into  prominence,  and,  accom- 
panying the  ordinary  italement  of  accounts,  ii  a  date* 
went  ol  the  account  of  the  liquidators— liquidating  Act 
£$$i,OT  liouidaline;  and  re-constniciing  ;f722.  Tho 
debit  side  ol  the  liarf-yearly  revenue  account  is  notice- 
able chiefly  for  an  item  01  1^7,847,  costs  of  repain  to 
cable*,  while  as  to  the  balance  sheet  it  may  be  mcfl- 
tioDcd  that  to  the  creditors  oi  th*  company  j£8.S9' 
is  due,  On  the  other  hand,  j£io,4ii  is  owing  to  the 
company  from  sundry  dcblon.  J&124  is  a  smalt  ac- 
count forbills  paysblo,  and  j^ti,q48a  considerable  one 
for  bills  receivable.  It  is  satisfactory  to  be  assured 
that  Ihe  liquidntlon  of  the  old  company  is  at  length 
irractically  effected,  and  though  we  may  not  ouite  en- 
dorse the  averment  that  the  value  of  Wc^t  Indian  and 
Panama  shares  has  been  Increased  in  the  aggregate  by 
40  per  cent,  since  Ihe  adoption  of  the  re -con  si  rue  Uun 
Klieme,  things  are  looking  up  decidedly. 

In  the  report  of  tlie  Submatine  Cables  Trust  for  Ihe 
year  ending  Api^l  15.  it  Js  stated  that  Ihe  revenue  01 
Ihe  Tnwt  has  auftfrod  verv  considerably  during  the  year 
from  the  competition  which  took  place  between  the 
Anglo-American  and  tbe  Direct  United  Stales  C'am- 
IMnin;  which  shows  that  there  is,  after  all,  people  in 
the  world  who  have  some  te:iion  to  rejoice  at  the 
amalgamation  of  the  companies;  does  it  not  J  The 
revenue  of  the  Trust  for  the  year  amounted  to  /[24.7S0 
and  Ihe  «pense»  to  ;£l.303,  leaving  a  balance  of 
£ii.m-  '*  ■*  <iottfied  that  of  this  sum  £20,%^  has 
been  applied  to  the  payment  of  the  coupons  due  on  the 
J  St  h  October,  1871,  mid  the  i_i;th  of  April,  1878,  and 
Iho  balance  of  £3,603  '•  ciriied  forward.  There  is 
nclhing  in  the  reporter  accounts  which  culls  for  special 
remark. 

There  if  much  that  is  eocouraping  in  the  neat  little 
report  of  the  Annual  General  Meeting  of  the  Great 
Northern  Telegraph  Company  of  Copenhagen. 
Respecting  the  state  of  the  cables  during  [877,  there 
was  one  intcmiptiun— between  Denmark  and  France; 
btil  Ihat  cable  has  since  been  restored,  and  nothiiii^ 
dc-trimecital  has  happened  (o  any  iff  the  olhen,  The 
workinc  of  ih«  linoi  has  also  been  extremely  satixfactorj*. 
losleadol  iimrumenU  formerly  used,  the  invention  of 
Mr.  Lauritxcn — a  geaUeman  belonging  to  the  staff  uf 
the  company — has  been  adopted  with  complete  success, 
Mr.  Lauritsco  is  to  be  congratulated.    As  to  the  tn^c 


years,  Ihe  directors  of  the  company  thought  tkit  iS>( 
was  a  capital  year,  bat  1B77  was  better,  the  reventt  it 
the  latter  excMdinglhat  of  the  former  bv  46.634 frms. 
The  number  of  telegrams  transmttteo  was  719.M& 
Nor  do  Kc  find  on  turning  to  the  report  of  theeabltiii 
China  and  Japan,  any  ground  for  complaint.  Tke 
cabl«ihave  Been  Inlemipiedbut  only  for  35  day«  dviac 
th«  year  ;  in  1876  they  were  interrupted  for  50,  aal  ia 
1875,  for  89  days.  Every  one  internted  in  the  piogttu 
of  the  scicDCO  of  telegrapliy,  will  bo  glad  to  notice  tkii 
improvcmenr.  It  is  also  |[Talify{ng  to  team  that  tbt 
repairs  have,  in  all  caws,  men  aacccsaCulty  cowplttd 
by  the  company's  steamer  ud  staff;  ajid  no  null 
d^ree  of  cfoait  is  due  tn  th«  company  for  tb* 
perseverance  its  officers  have  shown  in  assisting  ia 
Ihe  inspecllon  of  the  land  lines  in  Eastern  Kam. 
Before  long  we  hope  the  company  may  be  able  to ja^ 
some  progress  wilh  regard  to  the  land  lines  in 
The  final  dividend  oi  2s,  pd.  is  now  payable  at 
llambro's  Bank,  Old  Broad  Street. 

A  new  cable  law  oF  very  considerable  im 
has  been  reported  favourably  to  the  Amcricait 
The  bill  was  prepared  by  Mr.  Monroe,  ol  Ohio,  ui! 
intended  to  deal  with  the  applications  which  are,  as  «t 
know,  from  lime  to  time  made  to  the  United  Stales 
Government  for  permission  to  land  submarine  tt^ 
graph  cables  on  tho  American  coast.  We  have  nM 
space  to  Sparc  for  the  "  auditories,  stipulations,  and 
reservations,"  which  Mr,  Monroe  has  incorporated  in  ibe 
bill,  but  they  will  probably  be  keenly  criticised  here. 
It  ix  quite  clear  that  our  friend*  on  the  other  side  of  the 
Atlantic  intend,  henceforth,  to  reap  any  benefits  which 
it  m.iy  be  possible  for  them  to  do  in  return  for  any 
concessions  they  may  granL  Nor  can  we  blamv  them. 
A  general  law  lor  the  lm>ding  of  cables  will,  we  think, 
be  a  move  in  the  right  direction.  The  provisions  of 
the  mcasare  which  is  now  before  Congrcn  do  not  «««m 
to  us  to  bo  enfalr.  We  imagine,  however,  that  if 
Congress  accepts  tbg  substance  of  them,  the  "sole 
riffht"  of  landing  on  the  coAst  of  the  United  State* 
will  then,  at  any  rate,  be  vested  in  no  particular  body  of 
shareholders. 

We  observe  that  anolher  American  journal,  the  New 
York  Of'ftator,  referring  to  a  step  recently  taken  by  the 
Western  Union  Company,  says:— "The  Western 
Union  reducing  salaries  under  pretext  of  gradii^l 
You  must  be  mistaken.  Did  not  that  compaa/s 
official  organ  distinctly  say  that  under  a  singlemanage- 
ment  the  telegraphs  of  the  company  could  be  much 
more  economically  conducted,  thus  leaving  a  larger 
margin  for  profits,  and  that  the  salaries  of^opentors 
would  be  '  apportioned  accordingly '  ?  And  did  not  the 
company  assure  its  cmplor^s  that  it  '  woukl  not  lorpt 
their  honourable  and  manly  conduct' on  the  oocanonnf 
ihcstrikcof  1S70F  Surely, no  individual  possessed  uf  a 
spark  of  honour  could  lake  so  contemptible  a  nMana 
of  reducing  the  salaries  of  faithful  employes  after  such 
promises." 

An  important  txtcnsion  of  the  Midland  Railway 
Company  wliich  cannot  fail  lo  be  beneficial  alike  to  the 
shareholilers  of  that  company  and  to  those  ol  the 
Metropolitan  District,  will  come  into  operalion  to- 
morrow. This  new  service  of  trains  will  ba  frooi 
Child's  Hill,  on  the  main  Midland  line,  to  Earl's  Court 
on  the  District,  rid  Acton  and  Hammersmith,  and  pas. 
scnger*  vrill  he  convejed  by  the  Midland  Company's 
own  train-H  from  all  parts  of  their  syslein  to  sutions  up 
lo  Eail's  Court,  thus  establishing  direct  com  muni  cation 
between  the  Mansion  House  and  Child's  HilL  Tboe 
are,  we  imderstanil,  to  be,  if  necessary,  twenty  traiia 
each  wav  per  day.  We  believe  that  before  long  the 
trains  of  the  Brighton  and  South  Coast  Company  will 
also  run  over  the  District  lines. 
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AN  OVERLAND  LINE  TO  THE  CAPE. 


our  March  number  we  had  loconiider  the  quesiion 

'able  communication  between  the  Cnpe  Colonies 

6f  South  Africa   and   Europe,  nod   llic    rcspeclivc 

idumcs  of  Mr.  Donald  Currio    and    Sir    James 

Aottenon  for  attaininjj  this  end.     Wc  have  noir  10 

itriew  another,  and  a  more  striking    proposal  to 

ite  ume  effect,  which  emnnatci  from  C»pe  Colony 

il»elf.     On   March  a7th  last,  Mr.  Sivcwrright,  the 

Supsrinicndeni  of  Telegraph*    fnr    ihc    Colony, 

Mivered  a  very  inlcrc&linf;  lecture  an  Ibis  subject 

lo  the  membere  of  the   Philosophical    Society  of 

Cape  Town,  asd  unfolded  on  original  scheme,  at 

QDca  pr«cUcdl  and   daring,   for   connecting  South 

Africii  telegraphically  to  Eutope,  not  by  means  of 

nlmitrine   cables,  either  along  the  East  or  West 

Cn«t  of  Africa,  but  by  a  Innd-line  runniiin  through 

tlu  licArt  of  the  continent.     It  is  conceded  on   all 

"■)«  tlial   a   tclcjjraph   to   Europe   would  f^catly 

'"KWflitthc  Souih  Africin  Colonies;  and  the  state 

'^  frelmg  with  regard  to  it  in  these  colonieis  ii  such 

"  is  Jitcly  to  bring  it  about  before  long.     The 

'iiiMtion  which  will    have   first  to    be  settled  is 

"^l^athcr  it  should   be  .'\  land-line  or  .t  cable.     Mr. 

Sivfwright  arj^es  against  a  cable  thai  experience 

tu  sliown  cables    to    be    very    short-lived,    and 

*fcogclhcr   insecure  property ;    that   a   cable   from 

Adon  to  Nstal  tid  Mauritius  would  cost,  at  le»st, 

^ijXKi.ooo ;  and  that  a  repairing  ship  would  require 

to  be  kept   up  at  an   annual   cost   of  £10.000  to 

LUfiQo.    To  rnJEC  this  vast  sum,  and  maintain  ihc 

line,  would  ladille  ihecompiiny  with  a  yeuirly  tax  of 

W»Hhing   like  j^lio.ooo,   and   as  only  j^40,ooo  of 

ihiiniif^hl  be  expected  from  the  traffic,  there  (vould 

'wium  a  balance  of  ^,'40,000  to   be    made   up  hy 

lubtidicb  from  Cape  Colony,  Matal,  and  Mautilius. 

-^1  the  prc«ent  lime  the  Ef;yptian  lines  extend  to 

Khartoum  io  Nubin.  tit  lh«  junction  of  the  Blue  and 

^"hilo  Nilcs,  and.  in  a  comparatively  short  time, 

"Wf  will  reach  a«  far  as  Condrtkoro,  on  ttie  White 

^ilo,  Kome  two  hundred  miles  below  iix  likc  in  the 

Albert  Nyana,  lat.  4".  54'  N.    The  colonial  lines 

"iWrtin  as  far  north  as  Kimbcrlcj-  and  Pretoria,  the 

Hfiul  of  tile  Transvaal.     From  either  of  the«e 

idaces  the  distance  to  Gondokoro,  as  the  crow  flics, 

■  tfioo   miles :  but   a    direct   route    tlirougli   the 

centre  of  the  continent,  by  way  of  the  f;reai  lakes, 

with  spur  lines  to  Moiambique,  Zanzibiir,  nnd  other 

places,  is  wisely  discarded  by  Mr.  Sivewright.     His 

}>laa  is  to  connect  Kimberlcy  or  Pretoria  to  Gondo- 


koro.  by  ft  sioslc  line  wire  1,500  miles  lotig.  in  three 
great  divisions  from  Kimberley  to  Tcte,  a  trading 
town,  up  the  Zambesi,  from  Tote  lo  Zanzibar  on 
the  coast,  and  from  Zannbar  lo  Gondokoro.  The 
fir«r  division  would  take  in  the  capitals  of  several 
friendly  native  chiefs,  and  would  pass  through  well- 
known  territory.  The  second  would  take  in  the 
mission  town  called  Livingstontii,  on  Lake  Xyassa, 
and  would  then  fellow  the  route  traversed  by 
Livingstone,  in  his  e.iHier  journeys,  to  near  Cape 
Delgado.  and  thenco  to  Zanzibar,  over  ccnintiy 
which  Dr.  Kirk  considers  both  safe  and  easy.  The 
last  division  appears  likely  to  prove  the  most  diffi- 
cult, since  it  would  have  to  pass  through  an  unex- 
plored region,  peopled  by  unfriendly  mui^-e*.  With 
Kimlwrley.  Tcte,  Zanzibar,  and  Gondokoro  as  basis 
of  operation,  the  range  of  transport  for  each  section 
need  not  exceed  400  miles,  whereaji  in  constructing 
the  Australian  overland  line,  everything  required 
had  to  be  carried  in  waggons  as  much  as  i,soo  miles. 
Another  point  in  favour  of  the  scheme  is  that  (t 
includes  Zanitibar,  on  important  port  of  trade  in 
the  main  route. 

A  subsequent  cable  from  Aden  to  Zannbdr  would 
not  be  ft  very  great  undertaking,  and  il  would  be 
an  additional  security  as  an  alternate  line  of  cnm- 
munication.  As  regards  the  conKlruciion  of  the 
line,  Mr.  Sivewright  naturally  does  not  anticipate 
any  insurmountable  diflicultioe.  Bullocks  would 
be  employed  for  transport  in  regions  free  from 
isrUf  fly,  and  camels  or  natives  in  infested  places; 
indigenous  woods  tvould  be  employed  for  poles, 
and  where  suitable  woods  failed,  iron  poles  would 
be  used.  There  would  be  stations  of  inaJnlenance 
cverj'  two  hundred  miles  apart,  so  that  breakdowns 
could  speedily  be  put  right.  We  incline  to  aKree 
with  Mr.  Si%-evvright  that  the  difficulties  and  dangers 
likely  to  arise  from  marauding  monkeys  elephants, 
and  hostile  natives,  arc  not  of  ;i  very  deterrent 
nature,  nnd  would  probably  pmre  less  formidable 
in  rwility  than  might  he  imagined  beforehand.  The 
Piairie  Iudian>:  have  a  ■.iijiersiitiouB  reverence  for 
the  telegraph,  which  we  must  all  admit  to  be  very 
well  lw»towcd,  jiml  hitfhiy  creditable  to  ihem  as  a 
race.  Tlw  nomadic  Arabs  a,Inng  the  Euphrates 
section  of  the  Indo-European  line  were  brought  to 
took  with  favour  on  the  wire  through  the  magic  of 
a  yearly  "  backsheesh  "  lo  ihcir  chiofs  ;  and  if  the 
Negro  did  not  constitute  the  line  a  fetish  of  more 
than  ordinan'  malevolence,  he  might  be  brought  at 
lea.st  lo  regard  it  as  a  mysterious  source  of  revenue. 
We  do  not  doubt  that  the  difficulties  of  construction 
and  maintenauce  could  be  successfully  overcome  as 
similar  diflicuUies  have  been  overcome  before  on 
the  Indio-European,  the  Rockj'  Mountain,  the 
Trans-Asdine,  and  the  Australiajv  lvii«&\  Vmx-^^. 
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have  misgivinjis  about  Mr.  Sivcwright's  wtimatc  of 
lliu  lotal  cost.  He  cansiders  jC'oo  a  mile  nn  an 
uvcragc  "  mure  th;iti  u,ni|>Ic  lo  cover  all  the  cxpcii&os 
in  connectioi)  with  tlie  work."  For  the  3,500  miles 
this  gives  4  lotal  cunt  of  ^500,000,  or  half  the  cost 
of  cable.  Accordiiij!  to  lite  Cyv  Arfuj,  from  which 
we  hare  drawn  the  details  of  the  scheme,  ihc  yearly 
lax  on  the  company  for  inCerest  on  captUl  and 
mainieiiaiicc  n-oulil  he  about  ^(,'50,000,  anil  taking 
;^a5,ooo  as  Ihc  proceeds  of  the  traffic,  (here  would 
be  a  lialance  of  j^a;,ooo  to  be  raited  by  iubftdies 
from  Capo  Colony,  Natal,  and  perhaps  the  Sultan  of 
Zaiuib«r  and  the  Imperial  Government.  U  thcsic 
fibres  arc  correct,  we  think  thai  Mr.  Sivcwrighi 
has  made  out  a  good  ca«  for  his  project ;  but  it 
appears  tu  uk  that  rimnin);  a  line  through  the  denne 
jungle  of  (he  central  purtions  of  the  continent, 
where  the  road  has  to  be  made  firsthand  a  wide 
track  cleared  of  bu»Ji  to  keep  the  trees  from  en- 
croaching nn  the  line,  would  swallow  up  more  than 
Xioo  per  mile.  Mr-  H.  M.  Stanley  has,  wo  arc 
told,  expretised  himself  .itrangly  against  the  scheme, 
chanictcnsiiig  it  as  visionary  and  impmcticable ; 
n-hereas  Col.  Grant,  on  the  other  hand,  has  recom- 
mended it.  Before  deciding,  therefore,  in  favour  of 
a  land-line,  it  will  be  wise  to  get  ^  mure  thorough 
an;uaintaiice  with  the  projKKcd  route ;  and  it  would 
be  well  if  the  competing  lea.  route*  were  sounded 
also,  for  experience  in  cable  work  lias  shown  that 
we  arc  loo  apt  lo  take  it  for  granted  that  alt  is 
smooth  and  still  at  the  botCoim  of  Ihc  »e3. 


IMPROVEMENTS  IN  QLADRLPLK.\  TKLK 
GRAPH    APPARATl'S. 


The  following  is  a  description  of  an  improvement 
in  qu.-idruplcx  apparatus,  nude  by  Mr.  Gerritl  Smith. 
and,  with  the  diligiflm.  will  give  a.  vcrj-  clear  idea  ol 
Us  operation.  It  is  now  in  successful  use  on  the 
lines  of  the  Western  Union  Telegraph  Companv, 
and  has  been  found  in  practice  lo  work  satisructorily 
on  the  longe>l  circuits. 

A  general  plan  of  the  appymtus,  including  both 
the  iransmiltinKanil  ri-cciving  instruments,  is  shown 
tn  the  diagnim. 

The  transmitting  devices,  boih  in  COii;^  Cruel  ion 
and  mode  of  operation,  are  similar  to  those  employed 
in  the  earlier  farm  of  apparatus ;  consequently,  it 
is  only  necessary  to  allude  herein  lo  Ihc  effed  pro- 
duced upon  the  Line  by  the  opci'aliuiL  uf  two  inde- 
pendent tiunsmitters,  or  keys,  when  thus  arranged, 
which  is  as  foUows  -. 

f-'i'rit. — Key  K,  and  K,  both  open.  In  this  position 
the  entire  battery  is  in  circuit,  sending  to  the  line  a 
negative  or  —  current  of —  U  —  J  W  =  —  4  B. 

Ai-iV/irf.— Key  K,  open  and  K,  closed.  In  this  cise 
batten-  h  only  a  in  ciituil,  sending  lo  the  line  a 
negative  or  —  current  of  —  b. 

7"Airi/.— Key  K,  closed  and  k,  open.  The  entire 
battery  is  apm  in  circuit,  but  in  this  cMC  with  the 


positive  or  +  pole  to  the  Uno,  Kn< 

of  +  3  D  +  11  -  +  4  B. 

/v«fM.— Key   k,   and    K,    both    cl 
position  Ihc  battery  n  only  is  io  circuit,  t 
the  line  a  |iositire  or  +  current  of  +  B. 

Thus  it  will  be  understood  tliai  the  line 
tu  a^umc  four  distinct  electrical  conditioi 
ponding  with  the  fuur  possible  poftilions  0 
at  the  Ir-insmitting  station. 

The  rccoiTing  apparatus  consists  of  two 
5.  and  »,,  which  arc  controlled  by  rehi^-s  t 
Ihc  construction  and  mode  of  opcratio 
former  is  the  same  in  cverj-  particular  as 
in  use  on  the  numerous  lines  of  ihc  Westt 
Telegraph  Company  on  which  the  q 
By«cm  is  worked,  dcsignalod  as  relay  No 
fully  described*  in  Mr.  Prescoit's  worlc, 
an<f  Uu  Eifchit  Ttlegraph. 

The  relay  R.  differs  maieiialK-,  however 
relay  k,  in'lhe  arranccment  of  its  local  ci 
ncctions,  by  means  of  which  the  sounder  t 
ateJ  ;  and  ihe  impryvemont  upon  the  fon 
heretofore  used  consists  chicfiy  in  dispet 
one  of  the  supplementary  contact  Icvert 
Ihc  apparatus  is  not  only  simplified,  but 
work  with  greater  facility  and  ccrtalnt; 
lonK  circuits. 

The  normal  position  of  the  apparatus  %vh 
key  at  the  traukniitling  station  is  depress< 
shown  in  the  diagfrnm. 

The  manner  in  which  the  rclars  ft,  ant 
ate  in  each  of  the  finir  electrical  coaditi 
line  mentioned,  so  as  tu  cau^^c  ihc  sound* 
spond  solely  to  the  movements  of  key  l 
sounder  s,  m  lilw  manner  to  the  mo^'emf 
K,,  and  both  in  response  to  a  simuluineoi 
sion  of  keys  K,  and  K,.  will  be  undcrsiow 
enceto  Ihc  fulluwiii^  cxplan.ilion  : 

J-'ini. — K,  and  K,  both  open.  A  negi 
current  from  Irath  Ixuierie*  ( —  4  b). 
circuit  of  sounder  s,  is  kept  open,  boot 
larity  of  the  line  current  tends  tu  hold  thi 
h  of  relay  R,  o"  il"  back  stop /v.  The  Ic 
of  sounder  ^^  is  also  open  between  arma 
lever  r,  because  tjie  cuiTcnl  on  the  line  is  1 
powerful  to  OTencomc  the  spring  r,  and  : 
turey  against  stop  r>;  thus  sounder  »■  r 
active. 

S/^tiiti/.—K,  open  and  k,  closed,  a  oeg 
current  fixjni  baiterj-  b  only  ( —  b).  The 
cut!  of  sounder  >,  remains  open  between  i 
armature  A,  because  Ihe  polarity  of  the 
such  as  to  hold  the  Intter  against  Stop/, 
of  this  current  upon  relay  R,  is  lo  cause  it 
J,  assisted  by  spring  K,  to  move  to  Ihc  left 
cont.ict  with  the  lever  r,  but  not  with  suffi 
to  ovcrcDinc  tile  retractile  spring  y,,  th 
nrmaturn  j  in  a  central  position  between  1 
e,.  thereby  clowng  the  local  circuit  and 
sounder  s  . 

T/iirit. — K,  closed  and  K,  open,  a  pos 
current  from  both  bnttertes  (+  4  b).  Tl 
causes  the  armature  4  of  relay  r,  to  n 
left,  thus  cloung  the  local  ciivuit  at  si 
actuating  saundcr  s  .  The  armature 
R,  in  alMi  stronglv  attnicted  towards  the 
ing  against  ibe  yielding  lenr  r  with  sulfi 


*  See  TcucaArHK  JwnAk.  jMt  i.  il 
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to  overcome  the  spring  y ,,  and  pre»«  tho  former 
against  the  Klop  »■,,  thus  opening  the  local  circiiil  of 
MMinder  s,. 

Firurth. — Keys  K,  and  K,  both  closed,  positive  or 

+  (rurrent  from  battery  n  only  (+  b^.    Relay  Rj, 

which  is  arrangod  to  dose  its  local  arcuit  by  posi- 

lire  currenlB  of  any  strength,  actuatvv  Iho  sounrft-r 

81  precisely  as  in  ihe  third  case.    The  current  iijion 

the  line  in  this  case  is  not  of  sufficient  strength  to 

hold  the  armature  t  of  rchr  R,  af^ainst  stop  n,,  con- 

Ktjuently  it  moves,  together  with  lever  r,  auisied 

by  spring  ^ ^  to  a  central  position,  thus  closing  the 


kiion'ti  as  the  hri*!gc  method,  may  "be  used  instead 
of  the  diflcrentta),  or,  instead  of  either  of  ihe&c.  u 
comiS'ination  of  the  differential  and  bridge  methods. 
In  practice  the  latter  has  been  found  preferable, 
more  especially  on  the  longer  circuits,  where  the 
&i^a1s  have  to  ho  re-transroittcd  automat ically  over 
an  adjoining  circuit,  in  which  case  it  is  absolutely 
essential  that  the  sisals  should  be  recorded  per- 
fectly ill  the  repeater  station. 

The  last-named  p!an  is  in  operation  on  the  New 
York  and  Chicago  quadruples  circuit,  arruiged 
id  that  signals  from   ?«ew  York  and  Chicago  are 


fatal  circuit  Ijctivceri  armnlure  i  and  slop  q  llirough 
't'er  r,  thereby  operating  sounder  *,.  When  the 
irtnuture  i  ol  relay  k,  passes  directly  over  from  one 
ettrcmc  position 'to  the  other,  for'esamplc,  from 
•tope  to  tf,.  il  will  be  observed  that  the  local  circuit 
B  closed  for  an  instant,  but  not  long  enough  to  pro- 
Ouce  any  effect  "nhatever  upon  the  lever  of  sounders,. 
It  i»  'therefore  obvious  that,  with  the  apparatus 
arranged  as  herein  illuiti-ated  and  described,  two 
Dontmunications  may  be  iiimulLincouslv  tmnsmitted 
ui-er  a  single  conductur,  and  ihc  sit^nals  recorded 
with  facility  and  accu liicy. 

In  order'that  four  coininunlcacions  may  be  made 
hi  pass  simultaneously  over  a  sin^-Ie  cuniluclor,  it  is 
00^  oeccssa^^-  to  combine  the  apparatus  herein 
described  vrilh'any  suitable  one  of  the  several  known 
methods  of  siniuilanctius  ImnsniiAsion  in  •ipfiasiu 
directi<mi(.  The  arrangement  in  general  ukl-  fur  thir 
accomplishment  of  this  purpose  upon  the  We-itern 
irnion  Telegraph  Company*  Jiaes,  is  known  as  tlic 
diflercDtial  nictnod.    A  svstcm  of  duplex  telegraphy. 


.-Lt   Uutfalo  anlom.-iitia.illy  re- transmit  ted  in  either 
direction. — yimr/iti/  of  (Af  T<kpi*f^. 


\    CLOSED   CIRCUn*   TRANSLATOR. 

By  S.  ».  BANKER. 

TiiK  dillicLiUy  with  which  We  hnvc  la  contend  with 
io  a  closed  circuit  translator  or  rc[>c-^ter.  ronsisls  in 
having  to  keep  closed  the  repeating  point  belonging 
to,  and  fonning  a  part  of.  the  circuit  of  Ih^il  side 
which  is  sending,  and  at  Ihc  same  time  to  keep  it 
perfectly  under  the  control  of  the  other  or  receiving 
side. 

In  the  Figure  it  will  be  seen  that  each  side  of  the 
repeater  consists  of  an  electro- magnet  m,  m',  and 
sounder  ft,  s',  only;  and  the  distinctive  feature  of 
the  armngcmciit  is,  tliat  only  the  sounder  \s  teAjii^tA 
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to  undergo  any  change  01  construction  from  those 
in  ordinary  use,  each  sounder,  s,  &>,  having  its  coils 
double  wound  irith  the  »mc  size  wire  and  of  the 
same  resistance  foi  two  separate  circuits,  and  the 
annature  le%-cr  having  an  insulated  spring  contact 
for  making  and  breaking  the  line  circuit. 

Now,  when  an  "  up  "  suuon,  for  in&Uince,  wishes 
to  break,  it  will  be  seen  that  the  circuit  passes 
Uirouffh  m'  on  to  repeating  point  r  of  sounder  s  to 
the  main  battery,  and  so  to  eu-ih:  hence,  on  "  up" 
breaking  the  circuit,  the  armature  uf  »'  falls  oR  wc 
local  firctiit  contact  by  means  of  Jin  antaeoniuic 
spring,  vtd  in  consequence  the  armature  lover  of 


ver)-  small  compared  with  the  resistance  throng 
the  coil;  so  we  sec  that,  when  "up"  brcalcs,  the 
action  of  the  sounder  a'  ia  first  to  break  the  local 
circuit  X  l',  sending  the  current  from  x  i*  throucfc 
the  second  coil  of  sounder  f,  and  then  to  break  toe 
"  down"  circuit  at  repealing  poiul  R',  thus  fceepui| 
the  annature  lever  of  sounder  *  down,  uid  ihe 
"up"  Circuit  intact.  Again,  on  "up"  closins  tte 
circuit,  the  sounder  »'  will  rrstore  the  "dow' 
clnnilt  at  point  k'  before  diverting  local  x  L'  frooi 
sounder  ».  and  by  this  means  tormmg  the  looJ 
circuit  L  through  sounder  s  before  Ihe  local  battcrr 
X  l'  is  divortca  through  armature  lever  of  »'.    No" 


Down,  Late 


Vp  Line 


HIH 


HHHHHHH'i'^ 


b'  rises  oflT  its  lower  stud,  breaking  the  "down" 
circuit  at  the  repeating  point  k'  ;  this  last  action 
causes  the  lever  oi"  m  to  break  the  local  circuit  1. 
through  the  sounder  s,  and  the  rising  of  its  arma- 
ture lever  would  break  the  "up"  circuit  also  aC  the 
poini  R  but  forthc following  device: — Each  sounder 
IB  provided  witli  a  btcond  local  for  ihe  second 
circuit  through  iIm  coii^i,  and  this  second  circuit  can 
bo  diverted  or  cut  ofTfrom  the  coil  by  means  of  the 
annature  lever  of  the  opposite  sounder.  Suppose 
that  both  sounder^  are  closed,  the  lines  being  in 
their  normal  condition,  the  cxlnj  local  bsHcries 
XL,  XL'  arc  on  short  circuit  through  levers  of 
sounders ;  but  when  cither  sounder  lever  rises — 
the  circuit  through  this  route  being  broken— the 
current  then  puses  through  the  coil  of  opposite 
sounder  holding  down  the  armature  as  a  consc- 
queacc  of  the  resistaace  tlirough  the  lever  being 


suppose  "down"wi5hes  to  slop  "up"  when  he  •* 
sending  :  he  merely  breaks  the  circuit,  and  the  tiif' 


time  "  up"  closes  his  circuit  in  sending,  he  finds  '>\ 
broken  bj.  -■-■--  -  •-     -  -■         •  — * 

break. 


broken  bj-  the  point  R,  the  result  of  the  "dorni' 


The  action  of  the  repeating  points  in  the  abort 
arnmgement  is  to  make  the  dou  and  dashes  loage^ 
or  firmer,  by  making  contact  hefoiv  the  soundcn- 
and  breaking  later. 

The  elect ro-m;ig nets  M.  m',  may  be  double  wouinl 
instead  of  the  sounders,  if  thought  prcfcntble. 


It  is  slated  in  America  tlial  a  company  of  Engliili 

mcrchanls  have  offered  Mr.  Edl»aa  ;£6o,ooo  K  he  CJ.n 

tuccies^ully  apply  his  aerophone  or  talking  fog>liom  10 

^  "  ttw \qu\  teU^n^ti  wires  "  in  London. 
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I   ACTtON  OF  SOXOROrS  VIBRA- 

in  varying  the  force  of 
Lectric  current.* 


Hy  ProfciMr  U  K.  KUCH£S- 


iduction  of  the  ivlcphone  has  leaded  to 

otir   knowledge  of  acoustics  with  peat 

It  nfTiTs  to  us  an  instrument  of  ^cnt 

jr  tiitilicr  research  into  the  myslenes  of 

pbeoomona.    It  deiecis  the  presence  of 

f  electricity  that  have  hilh<^rlo  only  been 

and  it  shows  variations  in  the  strengths  of 

hichnootherinstnimcnthasovcrindicntfd. 

id  mc  to  investigate  the  effect  of  sotioroiis 

upon  the  electrical  behaviour  of  matter. 

ly  Smith  has  shown  that  the  resistance  of 

Is  aflected  by  light,  and  UOrnstein  h:is  led 

rre  that  many  other  bodies  are  simLkirlv 

We  know  also  that  the  rcs3«,unce  of  iill 

materiaUy  influenced  by  heaL     Sir  Wil- 

imson  anil  others  have  shown  that  the 

I  lo  the  patsKige  of  currenta  offered   by 

Sected  by  their  being  placed  under  strains, 

moch    as    the    conveyance  of   sonorous 

I  induces  rapid  \'3n.-ition!i  in  the  strains  at 

points  of  a  wire,  1  bcltG\-ed  that  tbc  wire 

ry  in  its  resistance  when   it  wan  used   to 

nnd.    To  investigate  this  I  tnadca  rough- 

'  telephone,  with  a  small  bar  magnet  four 

Ig,  half  the  coil  of  an   ordinary  clcctro- 

nd  a  square  piece  of  ferro-lypc  iron,  three 

|iiare,  clamped  rigidly  in  front  of  one  pole 

(gnct  between  two  pieces  of  board,    when 

pendulum  beats  of  a  small  French  clock, 

Ice,  as  a  source  of  sound,  I  found  this  at- 

It  supplied  mc  with  an  extremely  delicate 

for  sound  detector. 

'experiments  detailed  in  this  paper  were 
h  the  simplest  pos'tiUc  means,  nnd  no  ap- 
if  any  kind  constructed  by  ;i  wHcnlific 
kt  maker  wascmploywl.  The  hatterj*  was 
Daniell's  cell,  of  Minotto's  form,  made  by 
fee  common  tumblers,  a  *piral  piece  of 
(ire  being  placed  at  the  bottom  of  each 
covered  with  sulphate  of  copper,  and  ihc 
ig  then  filled  witli  well-nioisteaed  day  and 
k  piece  of  zinc  us  the  positive  element  was 
ioa  the  clay,  lusulated  wires  were  at- 
^  each  pble,  and  three  of  these  cells  were 
icries.  All  experiments  were  made  on  a 
lnut,tbe  telephone  being  used  as  a  phuno- 
^leleet  variAtions  in  the  current  and  the 
t  reproduction  of  soumt.    The  apparatus, 


or  materials  experimented  upon,  were  used  in  tite 
same  way  as  the  tranunitter  of  the  speakine  tele- 
phone or  Bell.  The  attached  sketch  will  make  this 
clear,  a  is  the  battery,  s  the  source  of  sound  or 
material  examined^  r  the  telephone  or  phonoscope. 

I  introduced  into  the  circuit  at  s  a  strained  c<ofl- 
ductor — a  stretched  wire— listening  aiteniivcly  with 
the  telephone  to  detect  any  change  that  might  occur 
when  the  wire  was  spoken  to  or  set  into  transverse 
vibrations  by  being  plucked  aude.  Gradually,  till 
the  wire  broke,  the  strain  was  varied,  but  no  effect 
whatever  was  lemarked  except  ;»l  tlie  niomtnt  when 
tlic  wire  broka  The  cSiXi  was  but  muiiicntar>', 
but  in%-art:tbly  at  tht-  moment  of  breaking  a  pecu- 
Lior  "rush"  or  sound  was  heard.  I  then  sougbt  lo 
imitate  the  condition  of  the  wire  at  the  moment  of 
ruptui^  by  replactng  the  broUen  ends  nnd  pressing 
them  together  with  a  constant  and  varying  force  by . 
the  application  of  weights.  It  was  found  that  if  the 
broken  ends  re«ed  upon  one  another  with  a  slight 
pressure  of  not  more  than  one  ounce  lo  the  square 
inch  on  the  joints,  sounds  were  distinctly  reproduced 
nkhougb  the  effects  were  very  imperfect. 

It  was  soon  found  that  it  was  not  at  all  necessary 
to  join  two  wire&  endwise  together  lo  reproduce 
sound,  but  that  any  portion  of  an  electric  conductor 
would  do  6o  eren  wliea  fattened  to  a  board  or  to  a 
tabic,  and  no  matter  how  complicated  the  slructui^ 
upon  this  board,  or  the  materials  used  us  a  cob- 
ductor,  proviiied  one  or  more  portions  of  the  electri- 
cal conductor  wci^  separated  and  only  brought  into 
contact  by  a  sligbl  but  constant  preAsure.  Thus, 
if  tlie  ends  of  the  wire  terminate  in  two  common 
nails  laid  side  by  side,  and  are  separated  from  each 
oilier  by  a  slight  space,  were  electrically  connected 
by  laying  a  similar  nail  between  them,  sound  could 
be  reproduced.  The  ciTcct  w.-is  improved  by  build- 
ing up  the  nails  log-hut  fiuihJun,  into  a  ^uuiit:  con- 
hguration,  using  ten  or  twenty  nails.  A  piece  of 
steel  waich  chain  acted  well,  t'p  to  this  point  the 
sound  or  grosser  vibr.itioaa  were  alone  produced, 
till!  finer  inlluctions  were  missing, or,  in  other  words. 
the  timbrt  of  the  voice  was  wanting,  but  in  the  fol- 
lowing uxperiinenis  the  Umhre  bvcamu  mure  and 
more  perfect  until  it  re:iched  a  i>erfection  leaving 
nothing  to  be  dcaired.  I  found  that  a  metallic  pow- 
der «ucli  as  the  while  jKiwdcr — a  mixture  of  xinu 
and  tin — sold  in  commerce  as  "  whito  bronze."  and 
fine  meutlit;  filings,  introduced  at  tho  points  of  eon- 
lad,  grciilly  addcil  lo  the  [icrfcclion  of  the  result. 

At  this  point  urticulato  speech  became  clearly  and 
dixtiiictly  ruproduccd,  together  with  its  timbrt,  and 
I  found  that  all  that  now  remained  ^vas  to  discover 
the  best  m.iterial  and  form  to  give  to  this  arrange- 
ment itii  maximum  elTect.  /Vlthough  I  tried  all 
forms  of  pressuie  .uid  modes  of  contact,  a  lever,  a 
spring ;  pressure  in  a  glass  tube  seated  up  while 
under  the  influence  of  slraiu,  so  as  to  maintain  the 
pressure  constant,  all  gave  similar  and  invariable 
results,  but  ilie  results  varied  with  the  materials 
used.  All  metals,  however,  could  be  made  lo  pro- 
duce identical  rcsuliii,  provided  tlie  diviuon  of  the 
metal  was  small  enough,  and  Uuit  tbc  material  used 
docs  not  oxidi^  by  contact  with  the  nir  littering 
through  the  maa^.  Thus  ululinuin  anduiercury  are 
very  excellent  and  unvarymg  in  their  rosults,  whilst 
lead  soon  becomes  of  such  high  resistance,  through 
oxidisntion  upon  tbc  surbce,  as  to  bo  of  IvcvV^  <m  tv.^ 
u*c.    A  mass  ot  Wi^X.  twmi,  *ma  vk  Y*-\i«%^M 
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sensitive  to  sound  n-hitst  cle:in,but  as  the  shot  soon 
become  coated  with  oxjde  tliis  &en)>itiv^n(^»  ceases. 
Carbon  aeain,  from  its  siirfarc  being  t-niirrly  frw 
from  oxioatton,  is  excellent,  but  ttic  be^t  results  I 
have  heen  nble  to  oStatn  at  present  have  been  from 
mercury  in  a  fineJy  divided  st;Ue.  I  took  :i  coiti- 
ijMinilivrly  porous  non-cnmluctor,  tuch  its  the  willow 
charcoal  used  by  Artists  for  sketching,  healing  it 
gradually  to  a  wliite  heat  and  then  vuddenty  plunging 
It  in  mcrcun-.  The  vactm  in  the  pore*,  caused  bv 
the  sudden  cooling,  become  filled  with  innumerabfe 
minute  plobules  of  mercury,  thus,  as  it  were.holding 
the  mervury  in  a  fine  stale  of  division.  I  hax'e  aNo 
tried  carbon  treated  in  a  similar  manner  with  .nnd 
without  phtinumdepijsitcd upon  il from  ihechlt»ride 
of  platinum.  1  li.iv«  al*<>  found  similar  effects  from 
Uie  willow  ehnrcoal  healed  la  an  iion  vessel  to  a 
while  hwiC,  Jitid  contaiiiinKa  free  i>ortioii  of  tin,  zinc, 
or  other  easily  vaporised  metal.  lender  such  con- 
ditions the  willow  carbon  will  be  found  to  be 
met.ilHwd,  having  the  metnl  distributed  throughout 
its  pores  in  a  fine  state  of  division.  Iron  also  seums 
^  to  enter  the  pore*  if  heated  to  a  white  heat  without 
'.beioR  chentically  combined  with  the  c^irbon  an  in 
graphite,  .ind.  indceid,  some  of  the  best  results  hare 
been  obtained  from  willow  charconl  eontainiiiK  iron 
in  a  fine  Mate  of  division. 

I'ino  charcoal  treated  in  iliih  miinnei  (ahhough  n 
nun-condiicloi  m  a  simple  cbaK'oa!)  has  high  con- 
ductive powers,  due  to  the  iron  ;  and  from  the 
minitie  division  of  the  iron  in  the  |K>i-es,  is  a  most 
excellent  material  for  tbe  purpose. 

Any  one  of  these  prepamtions  coahned  in  a  glass 
tube  or  a  box.  and  provided  with  wires  for  insertion 
in  a  circuit,  I  call  a  "  transmitter." 

ReiK,  in  i860,  showed  how,  by  the  movement  of 
a  diaphragm,  intermittent  voltaic  currents  could  be 
transmitted,  Bjjrceinj;  in  exact  number  with  tht- 
Eonoix)us  wiives  impinging  on  the  diaphragm,  and 
thus  repruducinR  music  at  a  distance  by  causing  an 
.electro-magnet  to  vibr:ac  in  unison  with  the  djn- 
^trajToi ;  and,  with  an  iron  diaphragm,  (iraham 
Bell  showed  how  the  vibrations  of  that  diaphriigm 
in  front  of  a  polarized  clcctro-magnct  could  similarly 
induce  ma(;nrto-tuneul«,  c»jtivsponding  in  number, 
amplitude,  and  form,  with  the  sonorous  vibration, 
and  thus  repmduce  M  the  dcticactes  uf  the  hum»n 
voice.  Edison  .ind  others  have  produced  variations 
in  the  strenRths  of  a  constant  current  by  causing 
the  diaphragm  to  press  directly  iii>on  some  elastic 
conductor,  such  aa  carbon,  spongy  platinum,  Ac, 
the  var\'ing  pressure  upon  these  ma1cri»l»  v.irjinB 
iJie  rcmtance  of  the  circuit,  and  consequently  Iho 
iitrengtb  of  citmrnt  fiownR.  Gmham  lleli  and  others 
have  produced  the  same  elTecCby  musing  the  vibra- 
tions of  the  diaphragm  to  vary  the  electro-motive 
force  in  the  circuit.  It  will  be  seen,  however,  that 
"in  the  experiments  made  by  myself,  the  diaphragm 
has  been  altogether  discarded,  resting  as  it  does 
upon  the  changes  produced  by  molecular  action, 
and  that  Ihc  variations  in  (he  strengths  of  the 
currents  flowing  are  produced  simply  and  solely  by 
the  direct  effect  of  the  sanoroun  vibrations. 

1  have  found  that  any  sound,  however  feeble, 
produces  vibrations  which  can  be  taken  up  by  the 
matter  interposed  in  the  eleclrical  circuit.  Sounds 
absolutely  inaudible  to  the  bum:\n  ear  affect  the  re- 
ice  of  the  conductors  dcwribed  above.  In 
Ipnulicc,  Ibe  oFect  is  w  sensitive,  that  a  slight  touch 


on  the  'board,  by  the  finger  nail,  on  which  the  ttms- 
mitter  is  placed,  or  a  mere  touch  with  the  toft  put 
of  a  feather,  would  be  distinctly  heard  at  the  tc- 
ce^iving  station.  The  movement  of  the  soiiest  camel 
hair  brush  on  any  part  of  the  boarj  is  distinctly 
audible.     If  held  m  the  hand,  several  feet  from  1 

Iiiuno,  the  whole  chords — the  highest  as  well  as  tlie 
owest — can  be  distinaly  hoard  at  a  distance.  If 
one  pcTson  sings  a  song,  the  distant  station,  pro- 
vided with  a  umilar  transmitter,  can  sine  and  s^uk 
at  the  same  lime,  and  the  sounds  will  be  received 
loud  enough  for  the  person  singing  to  follow  ihc 
second  speech  or  song  sent  from  the  distant  cad. 

Acting  on  these  facts,  I  have  al»o  devised  an  iit- 
strument  suitable  for  magnifying  weak  soiutdi, 
which  I  call  a  mkrophoae.  The  microphone,  ia  ics 
present  form,  consists  simply  of  a  loKcngc-shaped 
piece  of  gaii  cjtbon,  one  inch  long,  quarter  iadi 
wide  at  its  centre,  and  onc-cighth  of  an  inch  in 
thickness.  The  Lower  (Kjinted  end  restA  as  a  ptvot 
upon  a  small  block  of  similar  carbon  ;  the  upper 
end,  being  made  round,  plays  free  in  a  hole  m  >■ 
small  cirhon -block,  similar  to  ihat  .it  the  lower  cod. 
The  loiongc  stands  vertically  upon  its  lower  support. 
The  whole  of  the  gas  carbon  is  tempered  in  mer- 
cury, in  the  way  previously  described,  though  this 
is  not  absolutely  noccssar>-.  The  lorm  of  the 
lozenge-shaped  carbon  is  nut  of  importance,  pro- 
vided the  weight  of  this  upiisht  contact  piece  a 
only  just  sufRcient  to  make  a  (ceble  contact  by  lU 
own  weight.  Carlxin  is  tised  in  piefercncc  to  anr 
other  material,  as  its  surface  does  not  oxidise.  A  plati- 
num surface  in  a  finely-divided  state  is  equal,  if  net 
superior,  lo  the  mwcurised  carbon,  but  more  diffi- 
cult and  costly  to  construct.  I  have  also  made  Ktr^ 
sensitive  ones'  entirelv  of  iron. 

The  best  form  antf  materials  for  this  instrument, 
however,  have  not  yet  lieen  fully  ex|;eiinicnted  or. 
Still,  in  its  present  sh^pc,  il  is  capable  of  detectinj 
very  faint  sounds  made  in  its  presence.  If  a  pin. 
for  instance,  be  laid  upon  or  Uken  olTa  tabJe,  a  dii- 
lincl  sound  is  emitted,  or,  if  a  fly  be  confined  under 
a  table-glass,  wu  can  hear  the  fly  walking,  with  I 
peculiar  tramp  of  its  own.  The  t>cating  of  a  puisb 
ihc  lick  iif  a  watch,  Iht;  tmmp  of  a  fly,  can  thus  b« 
heard  nt  least  a  hundred  miles  distant  from  tht 
soim:e  of  sound-  In  fact,  when  further  developrJ 
by  study,  wc  mnv  fairly  look  for  it  to  do  for  ui. 
with  regard  to  fai'nt  sounds,  wh.*t  the  microscvii' 
docs  with  matter  too  small  for  human  vision. 

It  is  quite  evident  that  these  cflects  arc  due  to  t 
difll-rcnco  of  prc&sure  at  the  ditfcrenl  poiiiu  of  COH' 
uict,  and  lhat  they  are  dependent  for  the  pcrfcctioB 
of  action  upon  the  number  of  these  points  of  coB' 
tact.  Moreover,  they  are  not  dependent  upon  any 
apparent  difference  in  the  bodies  in  contaci.  but 
the  same  body  in  a  stale  of  minute  subdivision  it 
equally  elFective.  Elcctriail  rcsisUnceis  a  functios 
of  the  mass  of  the  conductor,  but  nonorous  conduc- 
tion is  a  function  of  the  molecules  of  matter.  HuW 
is  il  therefore  that  a  sonorous  wave  c^n  so  afled 
the  mass  of  a  conductor  as  lo  influence  its  electrical 
reMfcl.ince  ?  If  wc  assume  a  lino  of  molecules,  we 
know  thai  a  sonorous  wave  i^  .iccomfMnied  by 
alternate  compressions  and  rarefactions.  If  we 
isolale  the  part  under  compression  from  the  pan 
under  dil.ilion  wc  vary  the  dimensions  of  tlie  muss, 
and  we  alter  its  cicatrical  resistance.  In  anyhoato*! 
gcitous  couductor  of  finite  dimensions  the  cfiba  afl 
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the  one  wil!  exactly  compensate  for  the  effect  of  ihe 
-other,  and  we  gel  no  virialloii  of  current;  but  if 
we  break  up  this  homogeneous  conductor  into  a 
«eries  of  n)iiiute  subdivisions  witlioiit  actunllv 
breiking  their  clcetrioal  continuity  w«  destroy  tins 
neutniliitin;;  influence,  and  we  render  evident  ihc 
cfTecl  of  sonorous  vibmlions  in  vjirying  the  dimcn- 
)dons  of  the  itia5s  of  the  conductor,  and  therefore  in 
varying  its  i>lectricAl  rcsistaiu'e,  for  \vk  reduce  the 
length  of  n  portion  of  the  conductor  to  a  fmciion  of 
ihe  length  of  a  woorous  wa\-e.  Molecular  action 
alone  explains  to  me  :il]  the  effects  produced.  Size 
■or  shape  does  not  affect  ihcni.  A  piece  of  willow 
<lutrcoal,  tliL-  s;re  of  ;i  pin's  heiid,  h  tjtiile  snfficient 
10  reproduce  ;;rticulatc  speech,  I  regard  the  action 
as  follows: — II  wp  li;ive  two  *ep;iTaIc  conductors 
joined  simply  by  contact  this  coniaei  offers  a  cer- 
tain resi^lance.  N'ow  we  can  vary  or  lessen  the 
reastancc  by  increasing  the  pressure,  thus  hrineing 
more  points' in  contact  or  closer  proximity.  Now, 
-as  I  employ  a.  constant  pressure  on  llie'  contact, 
which  is  exactly  under  the  s^mc  influence  of  the 
Tibr:ilions  as  t*ie  points  of  contact,  more  points  or 
closer  proximity  can  only  be  obtained  through  the 
molecular  swelling  or  movement  of  the  contact 
points. 

If  we  assume  a  line  of  molecidcs  at  the  point  of 
coutact  of  the  mtnuie  masses  of  conducting  matter 
in  tfaetr  neutral  condition  to  be  arranged  thus  : — 
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they  will  appear  under  compression  as  in  second 
line  of  fig.  3>  and  under  dilatation,  as  In  third  line 
of  fig.  3. 

In  tlic  former  case  the  clectric:il  resistance  would 
be  ilru,  and  in  the  l:ittcrca3c(rJorr  th.in  in  the  normal 
condition.  Hence  we  should  get  variation  in  tlieir 
electrical  resistance/ and  thus  sonorous  waves  cotild 
varj-  the  strength  of  an  electric  currcntj  and  the 
vanAtions  of  the  electric  current  can  be  made  to 
reproduce  sonorous  vibrations.  Tliesc,  however, 
would  only  pioducc  the  result  in  a  ccitiiin  line,  ssiy 
horixontal ;  out  those  perpendicular,  while  produc- 
ing ihe  iame  result,  would  be  n  half  vibration oehind, 
and  thus  if  two  contacts,  ihe  one  liori/ontal  and  llic 
other  (lerpendicular,  were  on  the  sanic  piece  of  cIilil'- 
coal  and  the  conducting  line  joined  to  both,  wc 
ihoBld  bave  interference,  'i'he  cuntrar}*  takes  place 
as  the  more  contacts  wc  have,  itnd  the' more  varied 
their  dii'cctioa  on  itie  same  Ihe  louder  and  purer 
the  sound  become*.  Hence  there  is  no  interference, 
and  consequently  the  whole  mass  must  swell  and 
diminish  ecjunlly  in  all  directions  at  the  same  inM^nl 
of  time. 

Thetube  transmitter,  which  I  exhibit  Ihiseroning, 
consists  of  an  exterior  glass  lube  two  inches  long 
and  one  quarter  of  an  inch  in  diameter.  In  it 
mre  separate  pieces  of  willow  charcoal,  each  one 
<]uaTter  of  an  inch  long  and  two  terminals  of  the 
aamc  material.  The  terminals  afc  fastened  in  the 
lube,  nnd  connect  exteriorly  with  the  line  and  in- 
icriorty  with  the  four  loose  pieces,  thus : — 


LT:ttlEJT':T^--*r-T5 
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Here  A  is  made  to  press  on  b.  c.  p,  k.  v,  and  u, 
until  the  rcsisl.iiice  offered  to  ihc  clecirical  current 
is  about  onetliird  thai  of  the  line  upon  which  ii  is 
to  be  employed.  U  may  be  atuiched  to  a  reBoa;tnt 
board  by  the  ends  a  or  a.  If  the  result  was  timpiv 
due  to  vibration*,  wc  should  Ikitc  ,*  and  B  miking 
greater  contact  Jta  different  time  from  ¥  and  o.nnd 
consequent  interference.  If  it  was  a  simple  shaking 
or  moving  of  ti,  c,  d,  r,  and  y,  it  could  produce  an 
change,  as  if  u  pressed  more  strongly  on  c,  it  wonUl 
be  less  on  a,  and  uIho  if  the  tube  was  attached  bv 
the  centre  wc  ahmild  have  no  effect ;  but  if  tin 
ttfect  is  due  li>  a  swelling  or  enlar^meni  of  B.  c,  u, 
E,F,  It  wouIUmalce  nodillcrencc  wliereit  isatlacbctl 
to  the  resonant  board,  tss  is  uctuallv  the  case. 
Again  reduce  the  pressure  of  a  ui«on  k,  &c.,  uoUI 
tJicy  .are  not  in  contact,  and  no  trace  of  current  can 
be  perceived  by  shaking  the  tube-  The  instaottbs 
sonorous  vibrations  pass  in  the  tube  there  is  electric 
contact  In  a  remarkable  degree,  which  could  only 
liavc  taken  place  by  tlic  molecules  enlarging  thctr 
sphere  under  Uic  influence  of  tho  sonorous  vibr»- 
tions. 

It  iH  impossible  to  say  what  con  be  the  appticatioas 
or  tlic  cfTccis  of  the  discovery  which  1  have  had  the 
homjui  of  bniijjinj;;  before  tliu  Royal  Socict%',  for  the 
whole  question  lias  been  studied  with  cruitc  mate- 
rials, and  scarcely  suETicieni  time  has  elapsed  to 
enable  mc  to  coiiftidcr  itx  ultimate  uses,  [do  Dot 
desire  lo  asierl  that  ilierc  is  anything  in  what  I  liave 
brought  fnrwiird  thai  is  superior  lo  or  equal  loulber 
transmitters  used  for  Telephony,  it  is  as  loud  and 
far  more  sensitive  than  any  I  have  j-et  ficanl,  and  h 
may  be  increased  by  multiplication  of  tiansmiiting 
conUcts  in  quantity  or  intensity  ;  the  loudness  is  at 
present  limited  hy  the  capability  of  the  nscei\-cr. 
Ihc  m^ciijtii  al  my  disposal,  and  the  arrangenMBt 
of  them,  have  not  yet  been  sufficiently  studieA  I 
only  wished  to  show  that  it  is  possible  to  tmmmh 
clear  ant)  intelligent  articulate  speech,  and  to  render 
audible  sounds  which  hove  hitherto  been  inaudible 
tu-  the  mere  operation  of  sonorous  vibrations  upon 
the  conduclinj;  |)oM-cr  of  matter. 

My  warmcM  thanks  are  due  lo  Mr.  W.  H.  Precce, 
electrician  lo  the  1'ost  Oflice,  for  his  appreciation 
of  the  im|iort;mce  of  the  facts  I  have  BUitetl,  and  for 
his  kind  counsel  and  aid  in  the  preparation  of  Ibis 

I  do  not  intend  to  t.iltc  out  a  patent,  as  the  facta 
I  hare  mentioned  belong  more  to  the  domain  ot 
discovery  than  in%'ctition.  So  doubt  invcnlorft 
will  ere  long  improve  on  the  form  and  luatenals 
employed.  I  have  already  my  reward  in  bcin 
^dlowed  lo  submit  my  researches  to  tho  Koy 
Society. 


I 


The  Clerraan  Patent  Office  received  €,414  appficft- 
lions  for  patents  during  tho  past  year,  a  greater 
number  than  w:u  applied  for  in  any  olhlH'  iXpunltjrH. 
except  the  United  SlAlca. 
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ON    THE    PHOTOMETRY    OF    THE 
MAGNETO  ELECTRIC  LIGHT. 


B;   OtfTMH    W.    M    W.    ADXF.V,    R.K„    r.ftJ*. 


At  intcn'ab during  the  hst  ihrrc  yc^rs  ti  tins  b«en 
my  daly  to  ascertain  the  value  of  the  illuniii)ating 

Ccr  ordifTprcm  sources  of  light,  which  have  bc*fi 
ij-hl  bcfurc  Gcwemmcnt  for  militan-  imrpose^. 
As  there  is  nothing  Kccret  in  the  re^iilts'obtnincd,  it 
jteenuxl  to  mc  that  I  niiRlit  communic-.He  ihem  to  the 
RotaI  Society,  and  I  have  obtained  pcrnitswoo  so 
to  do. 

The  primary  ohjcct  of  tht  experiment*  was  to 
aKoTtain  the  fcUtion  hciWL-en  the  Imrse-poncr  ex- 
pended, the  light  produced,  and  the  ntimlvr  of 
iTTolulions  of  the  aiinalurc.  The  machine  employed 
wa«  of  the  Gramme  fonn,  and  weighed  somewhere 
about  I7CWI.  It  had  three  pairs  of  rcrticat  coils, 
one  of  which  was  used  for  magneliii»tion.  To  work 
itt  what  19  known  as  the  mcam  sapper  \r-a^  emnlovcd. 
This  is  n  road  l€»comoti*-e  from  tli«  »hups  of  Avclitg 
and  Porter,  of  Roclnjster,  and  is  adapted  to  driving 
mschinen,-  hy  applying  a  band  to  the  flv-whcel.  Il 
works  fairly  steadily  when  not  overtaxed.  An  in- 
ilicnior  was  attached  for  taking  diagrams  from  which 
to  calculate  the  horwspower  expended.  The  mim- 
Iw  01  revolution*  of  the  armaturtr  <Ta9  taken  by  a 
vel(K;l meter,  and  a  large  tangent  galvanometer  was 
insiortcd  in  the  circuit,  the  diameter  of  the  ari-  hcitig 
jj  times  that  of  llie  needle.  An  automrt{i^■.^lIy 
working  electric  lamp  having  perfectly  dry  sqtinrr 
cartions  of  ^  inch  side  wan  the  source  of  light,  and 
was  placed  at  fixed  distances  of  75,  150,  or  50  fpet 
from  the  measuring  apparatus  as  circumstances 
m|uiml.  It  gave  a  steadv  light  when  the  engine 
worked  regularly,  ami  the  brilliancv  of  the  light  was 
not  increased  b>'  altering  the  distance  apart  of  the 
cnbons.  When  a  series  of  readings  w«s  to  be 
isken,  the  horse-power  expended  in  driving  the 
HMchinc  with  the  collooting  brushes  np  ims  found, 
nnd  then  the  brushes  turned  dtnvu,  and  the  light 
allowed  to  burn  for  ten  minutes  bcforie  any  mea- 
xttrcment  was  taken.  The  number  of  revolutions 
of  ihe  armature  was  then  ajiproximatcly  awrtained. 
!tnd  a  diagram  taken  when  the  velocimclcr  w.is 
iqiplivd  to  ihc  machine.  The  rcadinj,'*  of  the  g.il- 
TWiomrlcr  were  rccord«l  by  an  ,is«stant  working 
under  my  colleague.  Captain  .Armstrong,  R.F., 
and  the  mcaiWiremenis  of  the  illuminating  [>o>ver 
taken  bi,-  myeelf  and  checked  by  an  intelligent 
aadstant. 

To  secure  the  sepnraiion  of  the  dift'erent  jwrtions 
of  the  »(K-ctrum,  resort  waa  had  to  alMorlMng 
media.  After  many  triah  I  nime  to  the  conclu- 
sion tlwt  nothing  seemed  preferable  to  red  v}it<i», 
Ariuch  absorbed  practically  ex-erj-  pait  of  the 
apcctrum  except  tnc  red  end,  nnd  an  amm0niac.1I 
ablution  of  copper  julpliate.  These  tivt>  absorb- 
ing media  were  employed  in  the  cxperitncnt«; 
■nry  little  of  Npectrum'is  left  unaccounted  for. 
and  the  results  obtained  arc  suflicientiv  Mrifcing  to 
rcpofd. 

A  red  [jlass  wa.s  obtained  which  lud  sufficiently 
plancsurlaccs,  and  acell  with  pamllcl  sides  was  usee! 
for  holding  the  cooper  solution.  The  absorbing 
media  were  placed  between  the  rod  and  the  op.inuc 
screen,  ond  absolutely  parallel  with  the  lauer.  The 
light  imuunilied  through  the  red  medium  was  first 


measured,  and  then  through  the  blite^  If  the  fint 
and  List  of  the  readings  compared  ^voanbly  with 
each  other,  the  scries  was  taken  as  worthy  of  eoo- 
fidence.  If,  on  the  other  hand,  great  nuctuatirn- 
were obscrvi-ed,  which  n-a9  sometimes  the  case  oi>:  1  - 
to  the  occasional  irregularities  of  the  moti^-epo'-,. 
and  lo  impurities  in  the  carbons  themsem-v  ■- 
fresh  set  of  readings  was  taken.  .\s  often  as  |»v 
sible  readings  were  taken  through  the  blue  and  red 
media  at  the  same  number  of  re\*olutions  per 
minute  of  the  armature,  litis  was  not.  alirars 
practicable  or  even  nccessarj-.  This  will  eapblii 
the  reasuii  of  the  variable' revolutions  recorded 
in  the  tables.  I  may  remark  that  the  revoiu^oos 
were  always  taken  at  the  commencement  and  end 
of  eai^h  set  of  reading^i,  and  if  these  vrcrc  loteiaUir 
close  the  mean  was  ukcn  as  the  correct  value  fer 
Ihe  mean  of  the  rKidingK.  With  any  great  i-ariatwu. 
aar  of  more  lh.in  ten  revolutions,  the  readings  were 
reJoctc-U  altogether.  It  wa»  found  dif&culi  to  nuke 
a  comparison  with  a  standard  or  p.iir  ot  standard 
candles,  owing  to  the  small  di!it.ince  from  the  screen 
they  sometimes  occupied  ;  hence  an  intermediate 
light  from  a  paraffin  lamp  was  made  use  of.  which 
before  and  after  each  scries  of  readings  was  com- 
pared with  the  standajd  candle.  Tlic  %-ajiatian  of 
the  lamplight  was  very  small,  ranging  from  101  j 
to  1005.  llic  light  friini  Ihc  ch-ctnc  lamp  was 
adiiiitled  into  the  observing -room  through  an  apcr- 
tune  in  the  w.ill  of  about  18  inche?  <.<jiiarc,  and  great 
care  was  taken  that  any  reUccled  light  was  cut  dB 
the  screen. 

In  addition  lo  the  optical  rGadiogs,  an  endearonr 
was  mndc  lo  secure  a  record  of  the  aclinic  value  t»f 
light.     I*aper  sensitised  with  silver  chloride  wa* 
e3t]>oaed  to  the  light  at  a  distance  of  three  feet  from 
Ihc  carbon  points,  one  stripwas placed  behind  aoeD 
filled   with   quinine   sulphate,   whilst  another  was 
cxiKtscd  to  the  full  action  of  the  unshaded  ligbL 
The    limes  of  exposure  varied  between    one  and  M 
ten  minutes.    The  intcnsitv  of   the    actinism  wa*  -^ 
measured  by  Roscoe's  method,  which  need  not  be 
described.      The   cur^c   obtained  from    Uie   PapCT 
exposed  behind  the  quinine  cell  is  practically  iden- 
tical with  that  obtatiici]  optically  ftoui  the  bluecom- 
IKWienis  when  any  one  point  in  Ihc  former  ciir^e  is. 
made  lo  conesfKind  lo  a  point  in  the  latter  which 
has  the  same  abscissa.    The  following  tables  give 
the  results  of  the  experiments.     The  Tiorsc-powcf 
given  is  the  total  horse-power  recorded  leas  that 
recjuired  to  dri^'o  the  madune  niih  the  brushes^ 
up. 
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^  lnNCfMioa  «f  Red  liih.         iMccmlniDf  ActlKk  PoKv. 


8crg|»liofu. 

CandltA 

»40 

180 

308 

380 

^«o 

860 

500 

t,o8o 

5K> 

1,300 

540 

J,6so 

57$ 

1,530 

580 

t.IOO 

ton 

t^ 

1 

.  ttoDluiionk. 

1 

Cutdlu. 

350 

890 

460 

a,7So 

560 

y.ooo 

1      5*0 

10,050 

600 

ttjOlO 

Cunvnts.    Machine  No.  I. 

ImilMiaM. 

Tufvntc 

1-15 

Hem»AL. 

300 

350 

I'jl 

ist  set  of 

460 

i-8o 

cxpcrimvnU. 

540 

J-47       1 

300 

•51       1 

io8 

•110 

370 

'■33 

Experiments  during, 

4S5 

IMS 

wliich  tlip  illumi-' 

1         4^ 

1-66 

nating  power  was 

J         JOO 

1-96 

measured. 

580 

a'20 

I         600 

I'JO       . 

The  follomng  15  n  slatoineni,  furnished  mc  by 
"■^jptain  R.  V.  Arnistrong,  R.E.,  of  llic  electrical 
-K-ondilions  or  Uic  circuit. 

Thf  resistance  of  the  s^tatloniiry  wire  ■=r'  4-46  ohms- 
ji  ,.  „     magiiGitsing  (.-oil  ~ '  0-44  ohm. 

P       In  the  generator  the  resistance  of  ihc  light  circuit 
P^OdI  ::=  0'34  ohm. 

The  liglit  coils  were  ia  divided  circuit,  as  vrem 
^Im  the  right  and  loft  stationary'  coils. 

When  driven  at  from  375  to  .tSj  rcvolutigns,  the 

"resistance  of  ihc  voltaic  arc  wa«  iihout  0']8  ohm  ; 

'^^hcollicr  resiGianccs  in  ihc  circuit  were  07  ohm- 

TTic  electro-motive    force  of  the   machine  when 

driven  at  the  above  speed  vtas  1 1 1  volts,  a  mcasiirc 

"Which  ha*  been  jtrrivcd  at  l)y  Captain  Armstrong 

from  other  experiments.    The  clcciro- motive  force 

between  375  and  3*3  revolutions  of  the  aminture 

vraxauiimed  to  v.-iiy  as  the  nuinlwr  of  revolutions, 

an  assumption  which  was  home  out  as  practical!)' 

-correct    by    other    mcosur-cnienls    made    for    the 

liurpoiW!.      In   order   to  ascettaiii   wluit  effect  the 

ioMrtion  of  resistance  had    on  the  current,   the 

folknvinf;  experiment   wjs  umk-rlakcn  by   Ciptain 

ArmUrong  vflth  ,-i  smaller  form  of  Gramme  machine, 

matted    Machine  No.   II.      'J'wo    resistances    were 

inmUd  in   the   circuit  for  two  different   sets   of 

readings,  in  Ihc  first  case  ll  ohm  of  total  re*i«Unce. 

tn  the  other  3^7i. 

The  followingtablcrcferit  lotbcseejtpcriments  ;— 


CarrentSi    ^lochine  No.  XL     , .. 


Kenliitiew. 

39S 
490 

»46 

THifcnu. 

KcimHu. 

1 
l*40       1 

l-BS       ' 

3-o8       1 

1st  set  of 
cxjwriments. 

S64 

•10 

3S0 

*ia 

388 

•17 

. 

384 

■3« 

43« 

■4« 

■t58 

•5J 

3nd  set  of 

484 

■56 

experiments. 

534 

•67 

6<(3 

•91       1 

H4a 

I-JJ       ( 

861 

l'33       1 

1,014 

I--45 

It  will  be  noticed  that  practicAlty  the  electro* 
motive  force  increases  directly  as  the  number  of 
revolution*  of  the  armature,  a  result  which  might 
have  been  expected  theoretically.  It  will  also  bo 
seen  Ihiit  ihc  curi-ent  for  any  gircn  number  of 
rx!^"olutions  varies  inTcrscIy  as  the  resistance  in 
circuit,  or,  in  other  wordu,  that  the  eleclro-molfv« 
force  for  a  given  number  of  rcTolutfons  is  constant. 
In  anv  results,  therefore,  which  are  given 
dotcriptive  of  the  light  produced  by  any  machior, 
the  followin);;  sJioiild  be  noted  :— 

Number  of  revolutions  of  annaturc ; 

Resistance  in  circuit  ; 

Horsc-powcr  expended  ; 

Colour  of  !i§h!  measured  ; 

Electro- motive  forces 
tof^ther  with  itic  siic  of  Ihc  cirbons  employed,  and 
olher  obvious   deljiils.'— /Viv/n/j«^    <y  //i/    jtoyiol 
Sacuty. 


THE  PROPAGATION    OF    ELECTRICITY 
IN    CONDLT.TORS. 


Mr  U.  UASCART. 

Au«KDi.N<i  10  the  theor>'  of  Ohm,  the  differeotial 
equations  which  govern  the  propagation  of  elec- 
tricity in  cuuducLuu  .ire  identical  with  thusc  which 
Fourier  ha»  established  for  Ihc  conductioa  of  heat. 
The  general  intc^^ral  of  Fourier'*  equ;iiion  is  liiiowa 
under  sevcnil  fdriiis,  but  the  consideration  of  limited 
values  sometimes  renders  the  numeric.nl  .applica- 
tions diHicult  i  ive  can,  on  the  contrarj',  choose  con- 
ditions M'hicl)  Ic-ad  to  a  inoi-c  wmple  solution,  which 
LiL  reality  is  applicable  to  the  majority  of  obser\-cd 
phenomcnn. 

Let  us  suppose  that  a  cylindricfil  wire  of  inde- 
fmilc  length,  primitively  in  n  neutral  slate,  has  one 
end  niisea  to  a  constant  potential  v,.  The  wire  will 
elc-clrify  itscll'  progressively,  and  the  potential  v  at 
one  point  ii>  a  function  oi  the  time  i,  and  tlie  dis- 
tance X  from  the  point  considered  at  tiic  electrified 
end.  If  wc  neglect  the  loss  of  clcctriciiv  wbU:t.\*Swafc 
place  by  iVre  mstt\«.OT,a^i  '««NN  »*•  *«  ^nx.«m>r«5v 
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lirMrh  a  current  U  made  to  pate.  If  a  telephone 
deprived  of  Its  diaphragm  and  put  in  circtiit  with  a 
line  to  the  other  end  uf  ir)\icli  a  second  telephone  b 
attached,  be  brought  near  thii  contrivance,  the  hum* 
mfnfr  ij  heard  in  the  second  instrument.  It  is  to  be 
remarked  ihut  the  maximtim  effect  i«  obtainrd  when 
the  core  of  the  exploiinj;  telephone  i»  of  soft  iron,  and 
the  minimum  when  it  \t  presented  to  the  middle  oi  the 
Induction  bobbin.  In  seeking  to  determine  the  range 
or  fietd  of  the  inductive  action  by  finding  the 
position  of  the  (irat  telephone,  at  which  the  sound 
ceased  to  be  h«ard  in  the  second  iclrphone,  it  came  oul 
that  the  induction  bobbin  may  be  considered  as  a. 
magnet,  having  at  its  middle  a  neutral  line,  and  that  it 
forms  two  inductive  sections  itymelricaily  opposed.  In 
the  particular  case  in  question,  ihc  inductive  field  was 
bounded  hy  a  double  paraboloid,  with  Its  major  axis 
0*55  metres  long  In  tlie  prolongation  of  the  magnetic 
fanndle.  and  its  greatest  perpendicular  diameter  6o 
centimetres.  The  rounds  in  the  second  (etephome  are 
audible  when  the  telephone  in  near  the  ear.  M. 
Demogvt  <!Eiggetts  the  use  of  this  arrangement  in  con- 
n»ction  with  the  Morse  key,  to  give  short  and  Jong 
sounds,  in  preference  to  the  Ikforse  sounder. 

trilOOTpIcasant  duty  to  record  anolherduplex  success 
lor  Malthead's  Artificial  Cable.  The  principal  achieve- 
nwnt  for  last  j-ear  was  the  duplexing  of  the  Aden  to 
Bombay  Cable;  thi«  year  Muirhead's  has  just  been 
«ucoe^sfu!ty  applied  to  the  Direct  United  Sl*t«  Cable. 
It  will  be  a  little  startling  to  elcctricituii  to  hear 
that  as  many  as  Bfly  wonts  a  mitiulc  can  BOW  be 
transmitted  through  an  Atlantic  cable,  t«-enty.(ivc 
either  way.  While  America  has  of  late  taken  the 
lead  in  the  invention  of  land-line  apparatus,  it  is  satis- 
factory to  the  profession  in  England  la  know  that  all 
the  important  advances  of  late  years  in  submarine 
work,  the  siphon  recorder,  the  curb-sender,  the  Muir- 
head  duplex  system,  are  due  to   Englishmen, 

MKSsits.  ].  avn  A.  Mt'tKilEAO  have  also  successfully 
duplexed  the  telegraph  line  between  London  and 
Enden,  In  Germany.  Tins  line  U  composed  of  a  long 
land'line  from  London  to  Lowcitofc  and  a  cable  to 
tTnden,  and  this  iluubic  character  renders  the  problem 
of  duplexing  it  somewhat  comiilicated.  The  artificial 
line  by  which  the  difficulty  has  been  overcome  by 
Messrs,  Muirhead  consists  of  tbeir  artificial  cable  for 
the  cable  portion,  and  for  the  land-tine  portion  a 
rheostat  of  silk-covcrcd  n*ire,  rendered  inductive  by  a 
spiral  of  line  mct.il  foil  wound  over  the  silk.  This  wire 
has,  we  believe,  been  patented  by  th«m,  and  as  its 
inductive  capacity  can  be  adjusted  to  that  of  the  laod> 
line  it  is  desired  to  balance,  it  may  make  a  better 
arttikial  line  for  duplexing  land-lines  than  the  ordinary 
rcsialAnM  eoils  and  condensers  now  in  vogue. 

Tub  Po'ice-stationsof  Boston, U.S.,  have  been  filled 
a/t  with  teJepboBfe. 


\n  the  Pttit  y^nmat  o*  IW»,  for  Nov.  at,  iSfij,  is 
to  be  found  the  following  passage  on  the  Discorerf  af 
the  Transmission  of  Sounds  and  Words  by  the  It- 
graph : — "  A     new     discovery,    which     wtU     pnxl  _ 
immense  results  in  iis  applicatioo   to   Uie  siU  ud 
industries,  has  recently  bees  added  to  the  numcms 
wonders  of  thisccntuiyi  it  it  the  transnission  ol  the 
sounds  of  the   voice  by  telegraph.      Tho   author  of 
this  invention  is  Sigoor  Manxetti  of  Aosta,  who  ~u  a'.-.'j 
the  inventor  ol  a  celebrated  automaton.     He  tranKuUi 
words  with  the  ordinary  telegraph  wire,  and  with  an 
apparatus  more  simple  than   thai  which   at   prc*at 
series  for  despatclics.     Henceforth,   two    meiebuU 
■nay  communicate  instantaneously  their  biuiacss  aJbits 
between  Ixtndon  and  Calcutta,  informing  each  other  of 
their   speculations,    agreements,    Sec.      A     number   of 
successful  experiments  have  bcm  made,  which  CoaBnn 
Ihc   practicality  of  this  Invention.     It  also  transmitt 
musical  notes,  &&,  tx."    It  appears  that  many  otbir 
joumali  have  published   notices    of    this    apparaHs, 
among  others  the  DirtittxA  Rome,  for  July  lo,  lEM^; 
the  £rA<i  d'ltalia  of  New  York.  August  9,   i8c\ji  the 
ilaiie  of   Florence,    August   10,   1865;  the  Cvatmtfn^ 
tTItalia  o(  Genoa.  December  1,  1863;  the   y^rim  ti 
Nowi,  January  4,    1866;  the  Contmercia   di  Gtimm, 
Janiuiry  6, 1866.     Manietti  was  a  poor  attiean,  and  oa 
one  look  him  in  hand. 

Thk  AxROPKOMt.^Somrthing  ought  to  be  done  lo 
Mr.  Edison,  and  there  Is  a  growing  conviction  that  h 
had  better  be  done  with  a  hemp  rope.  Mr.  Edison  bu 
invented  too  many  things,  and  almost  without  exeep* 
(ion  they  arc  things  of  the  most  deleterious  character. 
He  has  been  addicted  to  electricity  for  many  years, 
and  il  is  not  very  long  ago  that  he  became  notorioas 
for  having  diMrovered  a  new  force,  though  be  has  slnCB 
kept  it  carefully  concealed,  either  upon  his  penon  or 
elsewhere.  Recently,  ho  in%-ented  tfae  phonograph,  X 
machine  that  catches  the  lightest  whisper  of  conrem- 
tion  and  stores  it  up,  so  that  at  any  future  lime  tl  can 
be  brought  out,  to  the  confusion  of  the  original  speaker. 
This  machine  will  eventually  destroy  all  conftd^ee 
bctWDen  man  and  man, and  render  more  da  ngeroos 
ever  woman's  want  of  confidence  in  woman,  ,  ,  , 
country  has  long  nuflrrrd  from  excessive  ijlk. 
nlnc-trnlhs  of  our  cilivens,  who  have  been  bora  during 
the  last  fifty  years,  been  absulutely  dumb,  tfae  Repuhlie 
would  doubtless  have  preserved  its  pristine  purity.  tC  _ 
is  the  interminable  talk  of  Congressmen  and  other  lead*  fl 
ing  citisens.  that  is  the  source  of  all  our  public  woes. 
Talk  is  likewise  the  banc  of  private  life.  Ulth  dunb 
wives  there  would  be  no  need  of  divorce  courts,  and 
with  dumb  husbands,  home  might  become  a  lihiiwJ 
re.ility  instead  of  a  poetic  diram.  And  yet,  knowing 
full  well  that  talk  Is  a  monster  of  such  hideous  meaning 
that  to  be  hated  needs  only  lo  be  constantly  heard,  Mr. 
EJison  has  devised  an  instrument  by  which  the  raofe 
of  conversation  is  extended  from  a  few  feet  to  lourj 
railei,— Arss  York  Timet, 
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Tlifi  RoVAL  SociBTV  SoiRi*.— The  Annual  Soirfe 
of  the  Roj-al  Society  was  held  at  Ihv  socit*y's  rooms 
in  BtiTrii>{ton  Hotise  on  the  ist  tn»t.  A  large  and 
distiagulsbed  company  waa  present.  Amongst  the 
nbjects  exhibited,  thtrse  of  an  electrical  nature  came  in 
for  a  fair  share  ot  notice.  The  Telephone  Compnny 
exhibited  various  formi  of  apparatus  1  the  "  telephone 
harp."  of  Mr.  F.  A.  Cower,  being  the  nio»t  prominent 
tostrumcnt.  This  invention  enables  some  of  the 
aOBorous  propertiea  of  the  telephone  to  be  rendered 
perfectly  audible  to  a  1ar};e  audience.  The  tcLephonc 
being  a  most  unsatisfactory  instrument  for  .ludible 
demonttralion  to  a  large  audience,  the  harp  of  Mr. 
Gower  will  prove  very  useful  for  keeping  up  the  intcreU 
of  lectures  on  the  subject.  Mr,  Henry  Edmunds 
exhibited  his  method  of  showiip  vaiialion*  in  the 
pitch  of  sonorous  vibrations  by  means  of  a  revolving 
vacuum  tube  ;  this  apparatus  was  Bnt  exhibited  al  the 
Royal  Institution  on  the  occasion  oi  Mr.  Preece's 
lecture  on  the  telephone  at  that  place,  and  a  short 
description  of  it  was  given  by  us  in  the  account  of  that 
lactnre.  In  the  same  room  with  the  foregoing,  Mr. 
Robert  SaUne  exhibited  hi*  discovery  of  the  effect  of 
light  on  selenium  in  generating  an  electro. mot i^-e  force. 
In  the  smaller  library  Mr.  Ladtl  exhibited  a  large 
Holtz  electrical  tnachtne,  and  specimens  of  tlyrnc's 
poeumalic  batterj-.  Messrs.  Siemens  Bros.,  in  the 
nine  room,  exhibited  one  of  their  dynamo -electric 
machines  capable  of  giving  an  ^electric  light  equal  to 


1,300  normal  sperm  candles;  an  electric  lamp  was  aUo 
shown  by  the  same  firm.  Among»i  the  other  scientific 
apparatus,  the  "phonograph,"  shown  in  action  by 
Mr.  Siroh,  and  explained  in  a  short  lecture  by  Mr. 
W.  fl.  Prerce,  nalumily  excited  prima ty  attention.  The 
"  Mechanic-il  Clmnteleon,"  the  invention  of  Mr.  A,  8t 
Kempe,  excii(;d  much  interest  amorgvL  the  noro 
scicntilic  portion  of  the  visitor*.  This  ingcniocs  appa- 
ratus, by  mechanical  means,  enables  all  the  graduationa 
of  tint  of  any  tvra  colours  10  be  obtained  and  to  be 
varicid  at  will,  the  one  tint  dissolving  gradually  or 
suddenly  Into  any  other,  or  rentaining  stationary 
if  required.  Mr.  Francis  Galton,  r.R.S.,  exhibited 
a  curious  aplical  iDtlrumanl,  by  which  portraits 
of  different  persons  could  be  combined  so  as  to 
form  a  new  face  poisesslng  the  characteristics  of  each 
individual  ponmii.  Mr.  Nathaniel  Holmes  showed  in 
action  his  (lashing  light  signal  apparatus,  in  which  a 
brilliant  "flare"  is  produced  by  the  action  of  water- 
dropping  on  phosphufetof  lime.  Besides  the  foregoing, 
many  other  objects  of  considerable  interest  were  ex- 
hibited, which  want  of  space  forbids  a*  describing. 

Mr.  Alfkeo  M.  Mavrr,  in  n  paper  to  Nalmr,  slater 
thai  the  piofile  of  the  impreesions  niude  on  the  tinfoil 
of  the  phonograph  in  speaking  the  word  hat  (this  being 
the  only  word  so  far  ex])er)m(mted  with)  bear  a  close 
resemblance  to  the  contour*  of  the  flamo  of  Ktinig 
when  vibrated  by  the  same  compound  sound. 
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faitnfs. 


1633.  "ImprovtmcDls  in  the  meKa«  and  app^iiatus 
for  hkndling  and  cxtlnguishinz,  Of  redncini;  lighix  bv 
declricit^  for  nignnllmg  ao3  othtT  purpow*."— J. 
PlHTBCH  »nd  J.  SCHCUKSR,  April  33. 

1644.  "  Improvements  in  RiGAns for  recording  louads, 
.iimI  In  rvproducing  tuch  xuuiids  fioin  Such  reuords." — 
T.  A.  EuiBox,  April  24. 

1677.  "Aq  improved  electrical  sl^alling  apparata* 
cliiefiy  (lesijTictl  for  use  in  ship*."— G.  Zakki,  April  25, 

1 756.  "  Improved  ticetric  appiratti;  for  comcnunica- 
tiiio  Detwwrn  rnitway  -rtation*  and  train*,  between  traim, 
and  between  difTcrcnl  pant  of  train*." — VV.  CtAKK 
(commuicated  by  E.  J.  J.  de  Baillebachc),  May  1 . 

1779.  "  Improvctncnis  tn  ipeakitiK  tclcphooe*,  and 
in  apparatus  coonecled  tbcrevriih,"— J.  f  .Baiut,  (com- 
munieatcd  by  C.  M.  Phelps},  May  2. 

1793.  "Electric  and  electro. pneumatic  bell  indicA- 
tort,"— J.  W.  EDMt'NOioM,  May  3. 


ABSTRACT  OF  SPECIFICATIONS. 

3982.  "Electric  lamps." — Emile  R.vvkie(i,  Puis. 
Dated  Auput  3,  1877.  8d.  'Hiii  eonsinu  in  a  te^iilalor 
for  the  carbon  points,  and  li.is  been  fully  described  in 
iheTSLBCRAPHic  JouRXAL  for  Feb,  1st,  tSjS. 

3997.  "  Galvanic  butterie*."— J.  and  S.  J.  Coxetkr. 
Dated  Aug uRt  7,  tS??.  ^d,  Thii  conuUsofa  man- 
(ftnesc-zinc  battery  [ur  medical  purposes,  conUined  in 
■  vesselof  waterproof  fabric,  The  m.ingAnir«cand  carbon 
is  powder^,  the  pns'itivc  pole  being  of  platinucii  01  a, 
pluldtscd  surface. 

3034.  "  Electric  signalling  apparatus  on  railways," — 
C.  Lbcoq,  Franco.  Dated  AueuM  9.  1S77.  3d,  This 
consiMs  in  o  plan  (undetailed)  for  workinjf  a  scmnphnrn 
«od  Ump  signal  by  electro-magnetlini.  fXvt  pmcecdrd 
9M.t 

3050.  "  Receiving  instmments  and  relays."— W,  H. 
Pac.kt  Hiugs.  Dated  August  10,  1877.  6d.  This 
dcxipis  to  utilise  the  lessening  of  friction  by  tlio 
passage  of  an  eWtilc  current,  for  the  purpose  of  re- 
ceiving relays.  One  inelhod  cunsists  in  providing  a 
continuously  revolving  disc  of  paper,  or  other  sultaole 
absorbent  substance,  moistened  with  water  or  a  saline 
solution.  On  the  moistened  disc  is  placed  a  metal 
disc  which  in  kept  from  mvolving  by  a.  torsional  or 
clastic  force.  The  two  discs  are  connected  in  circuit 
with  the  line.  When  the  cnrreitt  passes,  the  usual  friction 
between  them  is  reduced,  and  the  metalUc  disc  conse- 

Suetitly  turns  in  a  direction  opposite  to  ihe  rotation  of 
ic  paper  disc.  An  arm  or  tongue  altachrd  to  the 
tnetallic  disc  is  thus  moved  lo  and  (ru  in  uliediencc  to 
the  signal  currcnt<i,  and  makes  or  breaks  contact,  or 
produces  visible  signnls. 

3139.  "  Receiving  instruments  of  electric  tele- 
graphs."—].  and  A.  MviRlfSAO.  DatedAugiist]7,i8^7. 
6d.  This  consists  of  a  recorder,  In  which  a  rcctanguUr 
coil  oi  wire  is  made  lo  rock  to  and  fro  between  (he  polos 
of  a  magtie4  when  the  sign.1l  currents  from  the  line  arc 
made  to  traverse  it.  The  coil  t!i  suspended  by  two 
spiral  Spring*  coiled  in  vppoiile  directions,  nnd  rigidly 
attached  at  their  loner  ends  to  the  top  and  bottom  of 
the  coil,  the  whole  being  sustained  by  a  single  fibre  at 
the  lop.  A  siphon,  dipping  in  ink,  is  used  as  the 
roarlrar.  The  ink  isstimuUiedtoflow  by  ihcdischarges 
from  a  Ruhmkotif  coil. 

jt^j.    "AppMntaa   tor    Weerin^    ships.*  — ]ia« 


CAsatLl,  Flontncv.  Dated  Angiul  99,  i9jj.  Sd.  Tic 
object  of  this  invention  is  to  put  iba  mdderofAiUp 

under  the  control  of  the  captain  directly,  withoulihe 
intervention  of  a  helmsman.  It  \%  erTpcted  by  means  of 
a  special  suction  and  force  pump,  hydraulic  brcsses,  aa 
auto-direelive  compass,  an  indicator  of  u«  niddn 
movement t,  an  auto-motive  marine  telescope,  and  ka 
automatic  electric  manipulator.  By  this  arrangemcal, 
Ihc  deviation  of  the  compass  from  the  proper  cnurw 
can  be  made  to  work  the  rudder  and  guide  the  ship. 

3187.  "Magneto.dynan»o  electric  machine." — P.iCL 
Jauluchkopf,  Paris.  Dated  August  33.  fid.  Thepria. 
cipal  feature  of  this  machine  consists  in  making  iha 
nrmature  consist  of  two  soft  iron  discs,  or  mounted  oa 
an  iron  a%\%,  with  the  coil  between,  so  that  the  core 
takes  the  form  of  two  iron  cheeks,  conocclcd  by  tbebsr 
of  the  axle.  These  checks  are  caused  to  revolve,  aad 
the  <:oil  remains  stationary  01  revolves  with  them.  The 
cheeks  are  magnetised  by  external  magnets  intluctiTely, 
so  lliat  each  cheek  is  polar  at  its  centre  and  circaa- 
ference.  To  facilitate  this  inductive magnctimiaB,lk0 
|)eriphcTy  oi  each  disc  is  formed  into  tooth-like  pn>> 
jeciions  which  are  ailiacled  by  the  poles  of  the  magMla. 
A  looih  of  one  cheeic  is  situated  so  as  to  come  bcwcen 
two  teeth  of  the  other. 


€orrcsp0ii5icnf«. 


To  the  Sillier  </  Tm  TiSLecitAPHtc  Jourxal. 

DkAK  Sir.— I  have  grcar  pleasure  in  ^eeinv  sn 
investigation  of  the  interesting  pniblem  of  determmiag 
the  true  copper  resistance  dunng  earth  currents,  and 
in  having  given  rise  to  Mr.  Fujioka's  critical  eitamina- 
lion  of  my  geometric  mean  formula. 

The  rcvistincc  o!  the  battery  is  uf  no  fntditat  BOU- 
sequencv  in  this  test,  particularly  when  we  employ  CM* 
like  Ihe  Leclanrhj's  of  small  internal  resistance,  tmi 
tlic  formula  referred  to  (.Meiisrs.  Clark  It  Sabine,  pUS 
29)  will  practically  give  the  same  result  uhethermc 
value/ilhc  resistance  of  the  baUery)  is  inserted  or  doI. 

I  should  like  Mr.  Fujiuka  to  understand  that  117 
geometnc  mean  is  an  empiric  formula,  and  Iltat  I  do 
not  and  did  not  urge,  that  .^  n  represents  x,  the  true 
resistance  of  Ihe  line,  but  that  I  find  rw^V/rof/y  that 
AE,  representing  x,  Ihv  mean  proportional  between  r 
and  R,  is  the  true,  praeticaily  the  true  expression  for 
the  resistance  of  the  line  a  a. 

1  fully  admit  that  jny  diagram  only  represcals 
the  potential  curve  in  a  small  part  of  the  bri<^c,  and 

that    Ihe   expression    p^j^    is   not    c<]U.-il  to     ^  ri. 

unless  r  and  R  are  equal  to  one  another.     But  wbetber 

a  f"  R  .  .         /--  .  z  r» 

fST^  "  equal  to   V  r  k  is  not  the  question.   -^—  is  k 

malhemalicatly  true  expression  when  the  r«siMance  is 

taken    fy    dfim:ii»tt     reproduced    through    a    kaon 

Fcsistiuice.  whereas    in    testing  with    the     Wlualstam* 

bridgt,  it  never  can  hold  good,  except  when  there  is 

no  naturJil  current  flowing,  i>„  when^  ~  p'  <f)gnie  j), 

and  r  —  8.     v  r  k  is  the  constructed  mean  prapar> 

tional  between  the  resistances  obtained  in  measuriag 

with   th<    Wkr-atttene  briJgr,  rmftrifaHy  tound   to  gin 

the  correct  or  about  Ihc  correct  value,  whether  stroB£ 

natural  currents  arc  Sowing  or  noL 

In  conclusion,  I  beg  to  remark  that  in  all  cases  when 

Ihe  (liHerciii.'e  between   the    xinc    and  copper  cnrreat 

reading  ts  so  great,  that  ihcarithiiu'iu  m^am  ii  <«•• 

sid<rabU,    I  bavfl  had  it  jo  to  49  ohms  A^WtJiaii  t^ 
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ml  resistance  of  the  line.  I  find  thai  my  gf«mtirit 
mtam  AI.wats  xivt*  Ike  Irut  mitlancf  wilkiu  two  or 
rMRHx  aims,  wbich,  as  «v«f7  practical  electrician  will 
ubnii,  must  t>«  cannidercd  a  vniy  Mtisfactorj-  re%uU. 

YouK  failhfullr, 
18,  Prompect  TeTTac«,  Chiis.  OkbsiXH. 

Atwrdeen,  B-5-78. 

Tf  rt*  E/ti/or  o/"  Thb  TetK(;j(.M>Klc  Jdubnal. 

SiK,~Ii>  the  course  of  some  exporimcnti  lately  with 
the  Bell  telephone,  il  occurrtfd  to  mc  to  iry  it  inslirxd 
of  the  galvanometer  :n  UhoniCcry  and  battery  trDtinj*. 
Tlie  resulli  were  so  satitfactoij-.  that  I  now  use  both 
iitstmtnenis  indifferently. 

From  its  simplicity,  compactneM,  and  portability, 
and  its  extreme  delicacy  withal.  1  foel  satisfied  the 
tdephone  will  greatly  lupervede  the  gal  vino  meter  in 
Uboratory  experiments  ;  and  I  have,  therefore,  great 
pleasure  in  drawing  the  attention  of  electricians  to  this, 
the  UiSt  and  not  Icas^t  usefiilapplicalionof  itic  wonderful 
litlle  instrument. 

It  tan  never,  I  (ear,  be  employed  in  ordinary  lime 
testiflg,  on  account  of  il!i  great  lensibilily  I0  caith  and 
•ttnosphertc  eurrcnti. 

J.  J.  FAHIE, 
Memb.  Soc.Tel.  Engineer*. 

Teheran,  fVr>ia, 
April  10,  187$. 

TAf  our  readers  are  aware,  tbii  application  of  the 
telephone  was  suggested  and  tried  with  success  sotne 
time  ajo.— Ed,  Tst..  JoitR.] 


'^rocccbings  of  ^otieHcs. 

SOCIETY  OF  TELEGRAPH  ENGINEERS. 

Ar  Iha  ordinary  general  meeting  of  this  Society,  held 
at  Great  George  Stret^t,  on  the  loth  ult..  u  paper  wa* 
read  by  Mr.  C,  V.  W.i]ker.  F.R.S,,  on  "  The  unit  oF  the 
Krmingh&m  Wire  Gauge,"  The  paper  purported  lo 
deal,  not  with  the  whole  subject  of  ^auf^ci,  hut  mute 
opeciall^  with  the  graduations  found  hy  Mr.  Walker 
on  a  particular  gauge  given  to  him  in  i860  by  Messrs. 
R.  Johnson  and  Nephew, 

After  dwelling  upon  the  chaos  of  existing  gauges  and 
th«  iaipottance  to  telegraph  engineers  and  others  of  a 
ilandard  wire  g^ugr,  ba.^ccl  upon  sonte  definite  principle, 
the  author  said  that  3,  cartrfut  cxamin.ition  of  the  copy 
iibove  referred  10  had  led  him  to  the  conclusion  that 
the  orut  oi  that  p.^nieular  cflpy  of  thi^  II.  W.  li.  wa*  the 
a4s  of  an  inch.  This  unit,  nnrotil  by  Mr.  Wiilker  Iho 
C  V.  W.  unit,  was  probably  arrived  at  in  the  first 
instance  by  splitting  un  the  inrh  inl-j  i.  {,  },  -A,  ilT.and 
p^,  and  amgnin;;  values  to  intertnedi:i('?  stjte*  differ- 
ing by  multiples  of  ^,  ^,^,,  or  ,Si-  Table  1  gives  the 
numbers  cornpLctc  ol  a  K-'i'K'^  (rum  j  inch  or^ao  C  V.  W. 
units  down  lo  number  46,  which  cumes  to  be  one  unit. 
The  copy  in  Mr.  Walker's  possession  was  engraved 
ooljr  as  far  as  number  30  ;  the  rem<iining  numbers  were 
r»n  out  soggc-itively  by  the  author,  by  continuing  the 
saccessire  diminutions  of  one  unit  or  |  unit.  A 
re{erence  to  col.  3  will  show  thai  the  sncccsMvc  dimi. 
nations  of  dianveter  arc  rcspiN!l!vcly  a«  fnllowi  r  40,  30, 
ID.  8,  4,  3,  I,  ^.  the  transRiitters  taking  place  at 
numbers  +  .0.4, 13,  i;.  21,35,  and  11.  1*^  u-.-tscI.iimedfi>r 
this  system  of  sttb-diviiiun  (hat*^  it  was  not  Me  true 
standard  of  the  B.  W.  G.,  it  was,  at  least,  one  upon 
which  a  sundard  could  he  ba-ied,  with  values  calculated 
apon  a  much  more  dcfioitc  system  than  was  lo  bo 
found  elsewhere.  It  has  also  the  advantage  of  fixing 
the  »xei  of  our  more  familiar  wires,  such  as  numbers 


8  and  1 1 ,  at  what  they  are  aftproiimately  known  lo  be. 
Thus,  number  it  i$  fixed  at  1  inch  ('1351,  which  is  the 
siae  specified  for  it  by  the  Postal  Telegraph  Depart, 
roenl. 
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Mr.  I.atimer  Clark,  who  has  long  been  conccnMd  at 

the  confmion  that  reigns,  toolc  the  question  In  hand 
some  ye-iir%  ago,  and  presented  a  paper  "On  the  Bir. 
niingSiim  Wire  Gauge,"  lo  the  Britiih  Aisodation, 
which  wan  read  at  IDundee,  in  September,  1867;  fol- 
lowed hy  another,  read  at  Exeter,  in  August  1B69. 

In  his  former  paper  ho  speaks  of  thr  origin  of  the 
system,  and  its  (Ule  being  unknown;  of  there  being 
no  authorised  standard  in  existence,  iind  of  a  Kf**' 
■uimbLT  of  ga-uges  batng  in  practical  use,  which  differ 
from  each  other  to  a  seriou.i  extent. 

He  ha!i  prepared  a  "  Table  of  Ihc  sii«*of  the  Bir- 
iiiiiiKliam  Wire  Gauge,"  an  given  hy  different  authoriltca 
fthirtcen  in  all),  diameters  in  mils  or  thousandths  of 
fin  inch.  If  all  Other  evidence  were  wanting,  this  table 
alonif  hnar»  witness  to  ihe  fact,  put  on  record  by  Mr. 
Clark,  that  thcr«  is  no  authorised  st.indard  in  existence. 

A  few  illustrations  of  the  siica  aisivned  by  the 
several  .-luthnrities  to  certain  wires  familiar  lo  us  have 
been  extracted  from  Mr.  Clark's  tables,  and  reduced  lo 
C.  V,  W.  units  in  Table  :.  It  will  be  seen  that  War. 
riogton,  Cullry,  and  Rylands,  iSia.  arc  alike  through* 
out;  they  are  alike  also  in  the  complete  table,  and  aie 
doubtle.ss  derived  from  the  I'ame  source,  and  may  there- 
fore be  counted  as  one  authority.  There  arc  no  less 
than  nine  different  sizes  attributed  to  onr  No.  8,  and 
not  one  of  tliem  corre.ipond  with  the  Johnson  and 
Nephew's  sire,  whith  is  a  trific  higher  than  anv. 
Ko.  II  is  more  fortunate.  The  value  .-issinied  to  ft. 
one-eighth  of  an  inch,  is  \ery  consistent,  and  it  has  the 
majority  of  advocates.  It  comes  out  in  a  whole  number, 
80  C.V.W.  units,  or  125  mils.  This  is  seen  m  eaaV,  -nA 
Table  J,  wWc\i  \»  tskcft  VtOTR  ^.  \1%  <A  Prtets  o.>vi  ^V^w- 
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vright's  Teltgrapky  published  in  187IS.  Col.  3  gives 
the  rails,  of  col.  3  in  C.V.W.  units.  Col.  4  «ctua! 
values  in  C.  V.  W.  units  to  the  iwpectivc  wiren,  nnm- 
bered  in  cols.  1  and  5. 
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With  so  many  conflictiiij;  elements  before  him,  which 
it  wu  impossible  to  reconcile,  Mr.  Clarlc  expressed  iii 
his  paper  a  hope  that  the  Bntiih  Auociiition  might 
Appoint  a  committee,  aiid  "  isims  a  ^auge  tind«  thuir 
xuthorily,  bDa.rinK  the  titiu  of  the  British  Astociation 
j^auge,  or  British  jcau^."  Fiiling  this,  he  Ionic  (hn 
matter  in  hand  himisolE.     Ho  was  "  inclined  to  think  il 

firobablc  that  the  oiigina.1  gauge  may  have  been 
ormed  hy  taking  as  it*  basi*  No.  16  bell  wire,  having 
a  dianieter  of  -^^  o£  an  inch,  and  that  each  succeL-ding 
nxv  up  to  No.  I  was  formed  by  sucwssive  additions  of 
2Sperc«nt.  to  the  weight.  This  would  be  Miuivalcnt 
to  BUOOUSivc  increments  ot  11*8034  per  cent,  to  the 
diaoMtlers  .  .  ,  .  " 

Tablb  3. 

Prftte  and  Siwwright's  Diametfn  of  CtTtain  Wim, 

(TdegrapHjr.  p.  178.) 
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Table  4  jives  the  proposed  British  uauge  founded  on 
these  pricicipio  and  «ngj[est«d  by  Mr.  Clark  in  h'ls 
Oundcv  paper. 

Tb«  gauges  themselves.  Mr.  Walker  remarked,  ar». 
Indeed  a  fertile  sotjrce  of  error. 

This  (question  has  lecenily  be*ii  t.nkcn  up  in 
Amenta,  and  the  ysurnai  ej  the  FrunUin  Jnttilutr,  for 
J^^miMijr,   18/8,   c&auiaa  a.  "  R«pon  00  a  Standud 


Wire  GaiiE«."  r«»l  beforv  the  Amencan  iDiCiluu  4 
Mining  Enfincers,  at  the  Antaron  n»eeiing,  Odofae, 
1877.  dwelling  mainly  upon  th«  gao^s  thenueiras, 
which  they  say  should  be  simple  in  constructioo.  not 
readily  worn,  easy  of  adjusiment,  and  nut  too  expcmirc. 
Reference  is  made  to  (i)  those  like  oor  ordioaiy  giapi, 
made  with  slots,  and  the  »id«s  of  which  tliey  stale  are 
not  aJwaya  parallel,  as  of  course  Ihey  should  baj{j» 
those  with  holes,  as  the  Whitworth  wire  gauge; (3) 
those  of  a  V,  cut  in  xtnel,  or  ol  two  steel  bars;  (4) 
sliding  calipers  with  verniers ;  f<i  the  microowtet 
screw'gauge;  and  Ihey  decide  la  favour  of  tbe  luKi, 
with  th»  siMs  to  be  expressed  in  thausandths  of  an 
inch  (ot  mils-J  ;  elsewhere  ^jokcn  0*  as  fractions  of  sn 

incli. 

Tablx  4. 
PRDfUSHD  eNtnsH  (MUoe. 
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They  found,  as  we  do,  that  gauges  "  not  only  diffecj 
according  as  they  are  made  by  different  manubictarers, 
but  in  a  package  of  a  doien,  made  by  the  sanui 
manufacturer,  there  wer«  often  very  perceptible  and 
annoying  differences.  .  .  .  Neither  the  number  nor  the 
diameter  ii  ordinarily  correct,  so  that  there  is  a  double 
«oum  of  inaccuracA',  as  the  number  does  not  expren 
the  ^jcict  diameter,  nor  the  diameter  the  number." 

Mi.  Walker,  in  cnncludiiijf  hit  paper,  truly  rentarked 
that  while  we  have  the  true  time  and  the  sUndard  foo* 
and  yard  and  pound  weight,  open  to  all  the  world  for 
reference  on  the  outer  wall*  of  the  Royal  Observatory, 
Greeitwich,  it  is  almost  absurd  to  say  that  we  have  no 
means  of  knowing  for  certain  what  the  diameter  of  mn 
arlicle  in  such  common  use  as  No.  8  iron  wiro  ought 
to  be. 


At  the  ordinary  general  meeting,  held  en  the  Hth 
iiUUnt,  a  paper  by    Dr.   Clarence   uUke,    of    Boston, 
U.S.,  on  "  Sound,  in  Relation  to   the  Triepbone,"  vraa 
read  by  the  secretary.    lis  classical  nature  priieludaaj 
the  poasibility  of  renaering  a  mere  summary  oj  it  iutel>  ' 
Vi^b\c  w\\!tkouV  \.\«  aftcom^nying  illustrations,  which 
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wt  hive  aol  Space  to  reproduce  here.  We  hope,  how. 
"t»,  10  jive  some  account  of  Lt  when  reporting  the 
dhcuisiDa,  which  ii  promised  for  the  next  meeting. 

A  second  jMpct,  "  On  the  Ttlcplione  Harp,'  was  read 
by  Mr.  K.  A.  Govnt,  3.iu>  uE  Boston,  ih«  inventor  of  the 
tmtminent.  and  vnu  clacidaled  bv  ume  intoresting  cxpc> 
rifflental  illnitTationrt.  Thii  "  Harp,"  which  formed  an 
object  o(  great  interest  al  the  recent  roniersaaiotte  of  iho 
Royal  Society,  may  be  bricRy  dcscrilvcd  h»  follow*: — 

A  mrric^  of  strcl  ton^uc^,  umilar  to  ihoHo  nf  a  ^rgt 
miuieal  box,  are  lirmly  clomped  at  their  base  by  a 
double  bed-plalG  of  3te«I.  On  the  upper  side  of  c.icli 
■oni^uc,  iin-i  near  the  ba.te,  is  luldcccd  a  tcnalt  phitinutii 
spring,  wliiclt  shares  the  motion  of  the  toiigue  and 
vibntet  afkinst  a  metal  oonUct>ptt).  The  journey 
pecfomed  by  the  pUtiatun  spnojc  bctn([  so  inucJi  le»s 
than  that  of  thr  pxiromily  of  the  tongue,  a  much 
Row  adjustment  is  thus  rendered  possible,  while  the  xe- 
sitienc«  of  th«  spring  prevents  the  vibrations  from  being 
so  ouickly  damped  as  tbny  would  be  if  lh«  tongtie  ends 
naoe  the  ooDtacts.  Anothcrand  lighter  scritta  uf  metal 
tongues,  or  "  snitch  "  springs  i»  ranged  over  the  con- 
tact  ptn«.  The  kcy-bu«td  i.i  simibr  to  that  of  .1 
p4ano ;  aiid  two  electrodes  on  le<I  froin  the  instrument 
— ane  connected  with  the  whole  series  of  steel  tongties, 
tile  second  with  the  "switch  "  lonj^ueii. 

On  striking  a  key  two  operations  are  perrornietl; 
firstly,  a  hammer  Itlec  that  of  a  piano  is  jerked  up 
against  the  steel  lotij^c,  fnlliTi)^  again  immediately 
BO  as  to  le^ivc  the  laller  vibratinE;  and,  secondly, 
the  last  part  of  the  depression  of^thc  key  presses 
the  "  switch "  ■pring  on  thr  ccinlact  pin.  When 
therefore,  the  ctectrv^cs  are  joined  to  the  poles  of  a 
batterv,  a  ieries  of  mrrents  fiiiw  through  the  circuit, 
oce  lor  each  vibration  of  the  tongue  -  and  if  a 
telephone  ts  inserted  in  the  circuit,  tite  dtaphiagm 
(ires  out  a  loud  musicil  note  corresponding  to  proptr 
AMe  of  tlir  tongue. 

In  the  experiment*  pcrfoniii^l  l>y  Mr.  Gower  bcfyrc 
tbe  Society,  two  or  more  distinct  circuits  were  cmplo>-cd ; 
the  first  comprised  the  "  Harp,"  the  balleiy  [1  to  4  cell*, 
Lwclanchj  or  bidiromate),  and  the  primary  wire  of  an 
iaduction  coit ;  tho  second  tocluded  the  secondary  wtre 
of  the  coil,  and  the  telephone  on  the  teciufe  table.  A 
tHUnbof  of  airs,  skilfully  performed  apon  the  "Harp" 
bjf  Mr.  Higgi,  Mr.  Gowcr's  musical  aauistAul,  were 
vividly  reciroduc«d  by  the  tikplirjue*  on  the  table,  and 
also  by  others  placed  in  different  pans  Qf  the  thesiire, 

One  experiment  was  especially  interesting;  and  (or 
this,  foar  circuits  were  employed.  The  first  included 
''Harp,"  iMtlery,  primary  of  induction  coil,  and  Ihc 
c<m1s  of  a  "relay"  telephone,  lliesc  bein^  all  placed  in  a 
distant  room.  The  second  remained  as  before.  The 
"  relay '' telephone  was  provided  with  a  coulact  point, 
adjtwtable  by  a  screw,  and  against  which  its  diaphragm 
vibrated.  This  contact  point  and  the  diipliragm  furiiicd 
with  a  second  ballory,  and  the  prini.iry  of  a  «eeond 
ioductlvD  coil,  the  third  circuit;  and  tha  fourth  con- 
sisted of  the  secondary  of  the  second  indnction  coil, 
and  a  Geiulcr  tube.  Music  being  now  played  upon  the 
•■  Harp,"  currents  from  the  rir>l  battery  tluwed  as  before 
tbroiich  the  first  circuity  induced  cuaent^  flowed  Ihc 
•eoooacifcuit.reprodunngthc  mu^iic  in  the  telephones; 
enmnta  causied  by  the  make  and  break  of  the  relay 
tri«pbon«  flowttd  through  the  third  circuit  -,  and  induced 
currenta,  from  the  second  induction  coil,  flowed  through 
the  fourth  (vaciiuni  tube).  [^•u;h  note  was  therefore 
accompanied  bv  an  illuminBtion  of  the  Gcis^ler  tube. 

Some  useful  lesions,  Mr.  liowcr  rcmitrked,  are 
d^uciblc  from  these  experiments,  and  arc  not  at  first 
sight  lecoucilable  witli  each  other.  Thus,  un  the  one 
hiind,  ulacin^  the  linger  upon  the  diaphragm  of  one  of 
the  tclepliunes  from  which  music  was  proceeding  had 
DO  apparent  effect ;  the  uiti$ic  went  oti  as  Worr,  ercn 


when  the  diaphragm  wastighllypressed.  Thisappeared 
to  show  that  the  effective  vibraiions  were  principally 
molecular.  On  the  other  hand,  the  "  relay"  telephone 
showed  that,  when  free,  the  diaphragm  nsdllaled  suf- 
ficiently to  make  and  break  contact  with  a  battery 
terminal. 

These  and  other  experiments  shown  by  Mr.  Cower 
were  watched  with  much  interest,  and  elicited  (re^tient 
applause. 


<^tmx'&{  ^cimcc    tfolumiifi. 

JuLit^s  RuiiSKT  MAYBft,  thc  illuiitriaus  pbysidir 
was  bom  at  Hellbroan,  In  WiirlcmbuTg,  on  Novetnber 
25th,  1814.  Hi*  name  will  be  ever  memorable  in  con- 
junction with  that  of  Dr.  Joule,  of  Manchester,  as  the 
father  of  the  science  of  therm o. dynamics.  Mayer 
punued  his  medical  studies  lirit  at  Munich,  then  at 
Paris,  and,  afterwards,  in  1840,  procc«ded  to  Batavla, 
in  the  island  of  Java,  where  he  had  occasion  to  bleed  a' 
native  suffering  from  fever,  He  was  struck  with  the 
vivid  redness  of  the  venous  blood,  as  compared  vrith 
that  of  Europeans,  and  came  to  the  conclusion  that  It 
was  due  to  the  warmer  climate  rendering  oxidation  of 
the  blood  len  necessary  to  maintain  the  animal  heal. 
It  was  this  accident  which  directed  Wn  mind  to  its 
future  spherr  of  labour.  Hewa«  led  thereby  to  study  the 
phenomena  of  animal  heat  and  thc  far-imching  re- 
lations of  heat  and  work  done.  He  returned  to  Ger- 
many and  became  "  City  physician  "  at  Mcilbronn,  doing 
good  small  work  for  Heilbronn,  and  greater  work  for 
the  world.  In  1842  he  published  his  first  paper,  "On 
the  Forces  of  Inorgani-c  Nature, "  in  Lcibig'*  AnnaUit 
<Ur  Chrtni*,  and  Bltrmplwl  to  prove  the  two  great  prin- 
ciples of  the  indestructibility  of  matter  and  the  conser- 
vation of  energy.  Mayer's  method  of  proof  has  beep 
i)Uesiioned  of  late  chieRy  by  Professor  Tail;  but  it 
most  be  admitted  that  Mayer  did  the  best  he  could 
with  the  materials  and  opportunities  at  his  dispomi. 
It  was  reserved  for  Joule,  by  his  series  of  cinaaleal  e». 
perimenlSj  extending  from  184^1  to  1849,  to  place  on  a 
tirni  and  practical  foundation  of  quantitative  results 
the  new  principle  of  the  conservation  of  energy,  and, 
to  demonstrate  what  Mayer  hnil  been  lh«  first  to 
enunciate.  Other  essays  on  cognate  subjects  followed 
each  other  frotn  Mayer's  pen  at  intervals  of  u  few  years, 
including  one  on  "  Celestial  Dynamics,"  which  created  ■ 
great  deal  of  notice.  These  essays  wtrf  re-printed  in 
one  volume,  entitled.  AV  Methanik  <ier  W3rm»,  In 
196/.  In  "Celestial  Dynamics"  he  propounded  the 
well-known  theory  that  the  heat  of  the  sun  is  nuii' 
tained  by  the  Impact  of  countless  meteorites  on  its 
disc,  and  that  the  xodiactl  light  is  but  thc  reflection  of 
the  sunlight  on  this  dust  of  the  intcr-stellar  space. 
Ooinntic  affliction  and  public  criticism  for.i  lime  over- 
threw his  reason,  and  ho  was  confined  in  a  madhouse; 
but  after  a  few  years  he  recovered  his  usual  heakli.aRd 
peacefully  culUvaLcdVoi  ^i&«xk  as.ft«i'Stt't'«w\t'*'o*^«''*«i 
died  on  Matc^  avtl. 
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PkOFESSOK  TvKPALL  OS  SovKD-PsODLXBtia  (rtm- 
flnunf'.-^-l  hftverclwfed  mnn;  tHao  once  to  the  tnin 
of  echoes  urhlcli  accompanied  tlie  cxplosioa  of  g^n- 
coUOD  in  frc«  air.  spealcing  of  lh«n  as  vimiUr  in  aIL 
mp«fiU  to  thoH  which  were  dcaeribed  for  the  first 
lime  in  my  report  on  fog.signa.l«,  addrir^ied  (o  the 
Corpmation  of  Trinity  House  in  1874*  To  cliese 
ochoDS  I  attached  a  fundamcnUl  significance.  There 
was  no  visible  reflfctin£  service  from  which  the^  could 
oome.  On  some  days,  with  hardly  a  cloud  in  the  air. 
and  hardly  a  ripple  on  thi^  »ea,  th«y  ri^AchVd  us  with 
tnagicil  inlcnsity.  A»  far  ai  the  tense  of  hearing  could 
judge,  ihrj-  came  (mm  the  body  of  Ihe  air  in  front  of 
ihe  great  trumpet  uhicli  produced  Ihem,  The  Irumpci 
blasts  were  five  tceondi  in  duration,  but  long  before 
Lh«  blast  had  ceased  the  echoes  struck  in,  adding  their 
strength  lo  the  primitive  note  (li  ihi:  trumpet.  After 
the  bln«t  had  ended  thi;  crhocs  continued,  rrlrcating 
further  und  further  from  the  point  of  observation,  and 
fin.illy  dying  away  at  great  atntospheric  distances.  Ths 
echoes  were  perfectly  continuous  as  long  a$  the  sea  wa« 
dear  of  ships,  "  uperinj; "  by  imperceptible  gradations 
to  absolute  yilcnce.  Bat  when  a  ship  happened  to 
throw  itself  athwart  the  course  of  the  sounti,  Ihe  echo 
from  the  broadside  of  the  vessel  wa«  returned  as  a 
shoclc  which  rudely  interrupted  ihs  continuity  of  the 
djine  atRiQSpheric  music. 

These  echoes  have  been  ascribed  to  reflection  from 
the  crests  of  the  sea-waves.  But  this  hypothesis  is 
negatived  by  the  fact  that  the  (fclioes  wcri?  produced  iit 
great  intensity  arid  duration  ivhen  no  wiives  existed~- 
vrhen  the  sea,  in  fact,  was  of  glassy  smoothncsi.  It 
hasbc«n  also  shown  that  the  direction  of  the  echoes 
depended  not  on  that  of  the  wavet,  real  or  assiiined, 
but  on  the  direction  of  Ihe  axis  of  Ihe  trumpet.  Causing 
that  axis  tu  traverse  an  arc  of  310",  and  the  Crumpet 
lo  sound  at  various  points  of  the  arc,  the  echoes  were 
always,  at  all  events  in  calm  weather,  returned  from 
that  portion  of  the  almofpherc  towards  which  the 
trumpet  was  directed.  They  could  not.  under  the 
citcnmitanccs,  come  from  the  glassy  sea  :  while  both 
their  variation  of  direction,  and  their  perfeeliy  con- 
tinuous fall  into  silence,  arc  irreeunclleable  with  thf 
notion  that  they  came  from  liscd  objects  on  the  land, 
They  came  from  that  portion  oE  the  atmosphere  into 
which  the  trumpet  poured  its  maximum  sotind,  and  fell 
in  intensity  at  the  direct  sound  penetrated  to  greater 
atmospheric  distances. 

To  attempt  la  interpret  an  experiment  which  1  have 
tiot  had  an  ojiporluniCy  of  repeating,  is  an  operation  of 
ne  risk;  and  It  is  not  without  a  consciotimo^s  of  this 
Uiat  I  refer  here  to  a  result  announced  by  Pitofcsiot 
Joseph  Hetiry  which  he  considers  adverse  lo  the  notion 
of  arrial  echoes.  He  took  the  trouble  to  point  Che 
tnimpet  of  a  syren  towards  the  zenith,  and  found  that 
when  the  syreo  was  sounded  no  echo  was  rrturncd. 
Now  the  reflecting  surfaces  which  give  rise  to  these 
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echoes  are  for  the  most  part  due  to  di(!etenc«s  of  tem- 
perature between  sea  and  air.  If,  through  any  cause, 
the  air  above  be  chilled,  we  hare  dcseetiding  rirum 
— if  the  air  below  be  warmed,  we  have  ascendint 
streams  as  the  initial  cause  of  almosphetic  flooculeaet. 
A  sound  proceeding  vertically  does  not  en«  tte 
streams,  nor  impinge  upon  the  reflecting  surface*,  at 
does  a  sound  proceeding  horisontslly  acnss  itMB. 
Atrial  echoes,  therefore,  will  not  accompany  the  vidi- 
cal  sound  as  they  accompany  the  horizontal  oce. 
Professor  Henry's  expcrimcal,  as  t  Interpret  Jt.ii  art 
oppused  tu  the  theory  of  arrial  echoes  which  I  haw 
vcniurod  to  enunciate.  Hut,  as  I  have  indicated,  nU 
only  to  see.  but  to  vary  such  an  experiment,  it  ■ 
necessaiy  prelude  to  grasping  its  full  sigaificanoci 

In  a  paper  published  in  the  "  PhiloMphical  Tnurnc- 
dons"  for  1876,  Professor  Osborne  Reynolds  refen  10 
these    echoes    in     Ihe     following    terms  ;     "Withnf. 
atlrmpting  (o  explain   the  reverberation*  and  echoes 
which  have  been  observed,  I  will   morvtycall  attenliioii 
to  the  fact  that  in  no  case  have  I  heard  any  atteodiif 
the  reports  of  the  rockets,  although  they  seem  to  hi^'' 
been  invariable  with  the  guns  and  pislob.     These  (acu 
suggest   that   Ihe  edioes  are  in  some  way  connecled 
with  the  direction  given  to  Ihe  sound.  They  are  caused 
by  Ihe  voice,  trumpets,  and  the  sj-ren,  all  ol  which  give 
direction  to  the  sound  \  but  t  am  not  aware  iliai  they 
have  ever  been  observed  in  the  case  of  a  sound  which 
has  no  directiun  of  greatest  intensity," 

The  reference  tn  the  voice  and  other  references  cant 
iiic  to  think  that,  in  speaking  of  echoes,  T^rofessor 
Upborne  K«ynnld.s  and  myself  are  dealing  with  dtfleren*. 
phenomena.  Be  that  a*  it  may,  the  foregoing  obwr> 
valions  render  it  perfectly  eerCain  that  the  condition  at 
to  direction  here  laid  down  has  nothing  to  do  with  the 
production  of  the  echoes, 

There  is  not  a  feature,  moreover,  connected  srilk 
the  aSrhl  cchoc»  which  cannot  he  brought  out  by 
experiments  in  the  laboratory.  Standing  on  the  deck 
of  our  steamer  in  front  of  the  trumpet,  at  the  South 
Foreland,  on  a  day  of  acoustic  flocculcnee,  the  Mnnd 
failed  to  penetrate  to  any  considerable  distance.  The 
open  nir  of  a  room  may  be  thrown  into  a  condition 
which  shall  act  in  a  precisely  similar  manner.  Stand- 
ing behind  the  trumpets,  the  soand  which  was  irfused 
transmission  was  sent  back  by  reflection.  With  the 
open  laboratory  air,  rendered  purposely  non-homogene- 
ous,  precisely  the  aams  effect  is  obtained.  I  have 
recently  made  the  following  experiment  ■ — A  rectangle, 
23  inches  by  la,  is  crossed  by  33  brass  lube*,  oacb 
having  a  slit  along  it  from  which  gas  can  issue.  Id 
this  way,  23  low,  flat  flames  are  obtaiited.  A  soun^f  _ 
reed,  lixed  in  a  short  tube,  is  placed  at  one  end  of  thefl 
rectangle,  and  a  sensitive  flame  at  Mrac  distance 
beyond  the  other  end.  When  the  reed  kounclii,  the 
flame  in  front  of  it  is  violently  agitated,  and  ro«n 
boisterously.  Turning  on  the  gas,  and  lighting  Et  as  It 
issues  from  the  stits,  the  air  above  the  flames  become 
so  heterogeneous  that  the  sensitive  dame  is  i 
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Milled  bjr  the  a<!rial  reflection,  ri»mg  from  a  height  of 
6  inches  to  ft  height  of  18  inclies.  Here  wc  have  the 
icouUic  opacity  of  ihr  air  in  front  of  the  South  Fore- 
Uad  sirikiiiftly  imiutcd.  Turning  off  the  gas.  and 
imnoring  the  sensitive  flame  to  aame  distance  behind 
Ihe  reed,  it  bitrni  there  tranqtiilly,  thouj^h  tbc  reed 
nay  br  sounding.  Again,  li){hling  (he  gu  at  il  is»iM 
from  the  brass  tube*,  (he  sound  reflected  from  the 
Iwierogeiieous  air  throws  the  aensitira  name  into 
violrot  agitation.  Here  we  have  imitated  the  aj-rini 
tduwt  heard  when  standing  behind  the  syren  •trumpets 
U  tiie  South  Foreland.  The  experiment  is  extremely 
ample,  and  tn  the  highest  dpgre*  impressive. 

Gases  Dissolvku  in  Sea-m'atkb.— Mr.  J.  Y. 
Bochaaan,  from  observations  made  on  board  the 
rhs/fm/rr.  arrives  al  the  coACIusion  tli^l  (he  ahsolu(e 
amount  of  osyjjen  and  nitrogen  contained  In  sea-water 
Ik  leu  than  that  contained  in  river  water;  bu(  the  re- 
l*ti«e  proportions  of  ihe  two  fpises  to  each  uthcc  is 
iboul  the  same  in  both  kinds  of  water.  He  is  also  of 
opioion  that  the  absolute  amount  of  ^1  dissolved  in 
*ea-waier  depend*  on  the  tempemtiite;  and  (hat  water 
It  a  J^reat  dejtlh  lia»  ail  the  p1i;r«ical  properties  of  sur- 
f»ee  water,  although  when  brought  to  the  surface  from 
4  great  deplh  water  parts  with  some  of  tlie  gas  con- 
lained  in  it,  siocc  small  bubbles  may  be  observed  (o 
tiaa<r  on  the  sides  of  the  vessel  holding  it,  if  it  he 
lllowed  to  stand.  Surface  «ca-water  contains  from 
33  *0  35  p*r  cent,  of  it*  volume  of  oxygen,  tlie  former 
result  being  obtained  from  the  r«t;ion  of  (be  trade 
winds,  the  later  from  the  AriUrtic  circle.  Up  to  depths 
of  1,800  feet  (he  amount  of  oxygen  decreases,  and  (hen 
i«a«uc«.  AVhon  the  bottom  Is  composed  of  diaio. 
maecous  mud  or  ooie,  the  superincumbent  water  coR' 
tains  most  oxygen,  and  when  of  red-clay  least  oxygen. 
This  fact  seems  to  prove  that  its  presence  depends  in 
some  way  on  the  prevalence  of  animal  life. 

DaCDoi NO.— During  ht<  recent  trip  to  the  Gulf  of 
Mexico,  Profe«or  Agaszli  made  use  of  a  steel  rope 
t^  inch  in  diameter,  for  dredging,  and  found  it  tn  point 
of  ccleiity  and  convenience,  beyond  compari>on  with  a 
hetnp  rope.  Tlius  in  dredging  a  well  or  sounding 
operation*,  steH  is  talcing  the  place  of  hemp. 

Another  New  Exflosivs. — Profesjor  Osborne 
Remolds  has  discovereil  a  new  explosive,  composed  of 
seventy-five  parts  of  chlorate  of  potassium  to  Iwenty-five 
paits  of  sulphurea.  Sulphutea  is  a  substance  discovered 
by  Professor  Reynolds  some  years  ago  in  llie  waste  pro. 
<)uct  of  coal-gas.  The  two  ingredients  can  be  kept 
apart  until  required,  and  may  therefore  be  safely  trans- 
ported. The  new  explosive  is  a  white  powder,  which 
can  be  ignited  at  a  lower  temperature  than  gunpowder, 
■nd  leaves  less  ash. 

lM»>sovaMXKTE  IN  Elbctwc  Gas-lighting.— Th« 
various  Appliances  that  Ete  new  10  luccessfully  em< 


ployed   in  lighting  gaii-tamps  in  halls,  theatres,  and  in 

the  streets,  usually  aim  only  to  furnish  the  spatk  or  hot 

wire  that  vnlt  fire  the  gas.    The  supply  of  gas  must  lie 

turned  by  hand  or  by  some  mechanical  means,  and  (hua 

a  part  of  the  work  of  gas^llghting  mu&t  still  be  per* 

formed  at  a  waste  of  time,  labour,  a  nd  gas.     To  obviate 

this,  and  to  s.ivethe  gas  thrown  away  after  it  is  turned 

on  and  before  it  ti  lighted,  a  new  system  of  electric  gas> 

lighting  has  been  brought  out  thai  turns  on  the  g.ij,  .tod 

nt  the  same  lime  sets  it  on  lire.    The  same  apparatus 

will  also  shut  off  the  gut  and  extinguish  the  light,  and 

by  attaching  it  to  a  cloclt  it  can  be  made  to  light  and 

put  out  the  lamps  automatically  at  any  hour  at  which 

the  dock  may  be   sel.     The  apparatus  consists  of   » 

small  electro -magnet,  designed  to  be  placed  on  the  giS- 

jet  just  over  the  gas-cock,  and  a  vibrating  armature, 

and  platinum  wire  for  lighting  the  gas.    The  gas  cock 

is  a  two-way  valve,  and  having  a  small  ratchet  wheel 

in  the  place  of  Ihe  usual  handle.      This  wheel  is  placed 

on  one  side  of  the  gas  pipe,  and  the  electro -magnet  is 

put  on  the  opposite  side ;  between  them  is  hung  n 

racking-bar,  supported  on  pivots  on  the  pipe;  at  one 

end  of  this  bar  is  the  .-irmaturc  of  the  magnet,  and  nt 

the  oilier  end  is  a  pawl,  playing  in  the  ratchet  wheel  ; 

a  spring  is  ulso  added  to  give  the  bar  a  ribtaling  motion 

when  Ihe  magnet  is  excited  by  tbc  current  from  the  line. 

When  the  circuit  is  made  by  the  battery  at  the  station, 

the  rocking'bar  vibrates,  and  by  means  o(  the  pawl 

turns  the  wheel  part  way  round,  and  thus  lets  on  the 

gaS.     The  same  Current  that  sets  the  bar  tn  motion  also 

inHames  thegas  at  the  same  instant.      The   gas  being 

turned  on,  an  eccentric  on  the  side  of  the  well  breaks 

the  circuit,  and  tlie  wheel  stops,  Iciving  the  gas  turned 

on.     After  all   the   lamps  in   the  circuit  have  been 

lighted  in  turn,  the  circuit  is  broken,  and  everything 

remains  as  it  is  till  it  is  again   closed.     This  second 

closing  of  the  circuit   produces  the  same  effect  on  each 

apparatus   In  (urn,  but  with  the  revrrse  effect  in  the 

lamp,  for  the  wheel  is  pulled  round  by  the  vibrating 

bar,  and  the  gas  is  shut  of!  and  the  lamps  extinguished. 

This  same  arrangement  may  be  attached   to  single 

lamps  id  the  house  by  omitting  the  electro -magnet,  and 

suhstituting  a  small  chain,  that  may  hang  belOw  the 

lamp,     On    pulling  this  chain  by  Ihe   hand  the   pawl 

plays  in  the  ralchct-whcol  and  turns  on  the  gas,  and  at 

the  same  time  lifts  the  platinum  wire  into  contact  with 

the  jet,  and  the  resulting  spurk  fires  the  gas.    To  shut 

oH  Ihe  gas  the  chain  is  pulled  again,  and  in  the  same 

manner  the  wheel  is  carried  part  way  round,  and  the 

gas  is  shut  of!.     This  apparatus  is  drsignedfor  lighting 

street  lamps  by  a  cable  laid  just  under  tlie  pavement, 

and  from  lamp  to  lamp.     Circuits  of  300  street  lamps 

may  be  turned  on  and  lighted,  and  turned  o(T  .in  a  few 

seconds  from  a  central  office  or  the  police  station,  either 

by  hand  or  by    means   of   clock-work.     By  a    simple 

arrangement  the  same  cable  may  also  be  exposed  at 

each  lamp-post,  so  that  the  police  on  beat  may  com • 

municate  by  telephone  with  the  iiaiion,— Se^ifc^t/v 
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A  CuuouB  COLUMM  OF  tiGHT.— At  Logelbach,  in 
LAIuce,  on  M»rch  a^rd,  jit:rt  bvforc  5unri><(-  at  7  .i.m.,  n 
'luminous  CDlumn  was  seen,  ontnge  red,  ai  llie  horlion, 
nnd  fading  into  ashy  red  as  it  rose  upward  in  the  nky. 
Its  height  was  from  35°  to  55"  nf  arc,  and  its  breadth  2° 
to  3^°.  It  app«sred  to  be  bawd  on  th«  wn.  which  rose 
it  7  o'clock,  oF  ati  indigo-red  colour,  and  Hftm!   Che 

ODliimn  with   it.     A  (cw  minutes  later  the    column 
^dually  disapprarcd  from  the  top  downwards. 


€ii\j  llflfts. 

Old  Broad  Street.  May  i4(h,  iB;8. 
It  is  s&tisfaetOTj- 10  learn,  chat  the  Brazilian  Submarine 
Telegraph  Company  is  now  in  smooth  water  again.  On 
the  14th  of  last  month  th*lr  cahle  wn»  hroken  close  to 
the  shore  at  Lisbon,  through  being  hooked  by  the 
iinchor  of  a  ship.  The-  cKairm,\n,  v<rry  properly,  took 
ocOHsiori,at  Ihe  half-yearly  meeting  last  week,  to  cx^^lain 
th>,t  the  breakage  was  not  owing,  in  any  decree,  10  any 
defect  in  the  cable  ;  and  though,  thanks  to  the  attention 
M  the  oflicial  of  the  Teleifrapli  Coiistniction  and  Maiiilc- 
■tance  Conipany,  it  was  quickly  ,ind  thoroughly  repaired, 
the  business  of  tho  concern  was,  oi  course,  affected  for 
a  lime.  Wcar<^  not  sure,  however,  that  the  hreakage  was 
not  a  blessing  in  disguise:  for  wc  gather  from  Viscount 
Monck's  speech  ot  the  nther  riay  that  the  reeciplit 
of  the  Coaipanv  have  incrraicd  by  nearly  £kx>  a  day 
itDCS  the  cabic  began  working  again,  and  /iix>  a  day 
more  mcAns  a  lar^  Hum  a  year  extra;  so  what  will  repair- 
ing the  cable  ro«t  V  Turning  to  quite  another  matter, 
thff  noble  chairman  told  the  ^lareholder*  at  ihe  meei- 
ing  that  the  arrangement  they  made  with  the  We^^tecn 
and  Brazilian  Company  had  been  very  unsalisCuctury  to 
the  Comp.inv  ;  wt-can  readily  imderttnnrf  that  it  hn»  for 
they  had,  he  said,  paid  tho  Western  Company  verj-  large 
sums  oi  money,  and  received  very  little,  if  anything,  in 
return.  As  we  ^re  also  f^i  from  «.-ingiiint!  respecting  the 
future  of  the  Western  and  Brazilian  Company,  wc  agree 
with  the  intim.itirin  nf  Lord  Monclc  that  the  arrange- 
ment should  ill  the  interest  of  the  shareholders  of  the 
Bruilian  Submarine  CiJinpany  be  reconsidered  at  the 
earliest  po*.-iihle  irtoini-iit.  A  hint  was  given  that  the 
direclor^  »f  ihe  W'eittiii  Coiiipiiny  might  not  be  willing 
10  meet  the  directors  of  ihe  Submarine  Company  in  an 
amicable  spirit:  but.  if  the  former  are  wise  they  will 
not  run  any  risk  ot  erippling  their  resources  by  expen- 
sive litigation,  In  any  ra«e,  there  is  certainly  no  reason 
why  the  Brazilian  hubmarine  Company  should  cnn- 
linue  an  nrrangr-menl  which  after  a  lair  trial,  has  been 
found  li>  be  tiie  reverse  o[  advantageous  (o  ihi:  »h«T¥- 
holdcrs.  The  report  of  the  Brazilian  Company  wnf- 
unanimoiuly  adopted. 

At  the  seveiitli  ordinary  general  meeting  of  the 
Khareholders  of  the  German  Union  Teleenph  and 
Trust  Company,  a  satisfactory  report  of  the  progtevs 
of  the  company  was  read  and  adopted  without  dis- 
cussion. The  total  receipts  for  the  year  ending  May 
>*t  amuunleJ  to  j£i2,393  7s.  6d.,  showing  tin  ijicrcase 
over  ihe  previous  year  of  £633  14*.  id.  The  working 
expanses  were  /474.  leaving  a  balance  available  for 
dividend  ot  £ii,T$9  7s.  3d,  Most  people  will  agree 
that  after  the  amount  of  the  working  expenses  had 
been  mentioned  there  was  no  need  fur  any  discussion. 
A  dividend  of  As,  per  share,  making,  with  the  interim 
dividend  distributed  in  January,  j(5  17s.  6d.  per  cent, 
for  tbe  y«ar,  was  Kgrt«d  to  and  accordingly  doclaied. 
Tb*  increase  in  the  business  of  the  company  tor  the 
j'»Mr,  txniMidering  the  sntAlIoets  of  the  concern,  is  very 


great,  tbe  number  of  messages  Iransmitted  showinj;  an 
increase  of  no  less  than  60  per  cent.  After  the  report 
had  been  adopted,  a  shareholder  expreued  his  gratifi- 
cation that  the  company  had  got  on  so  farourablf,  for, 
he  remarked,  "on  first  starting,  matters  were  not  sd 
nleasanl."  Nor  were  they,  as  the  chairman  at  once 
frankly  udmilted.  But  while  it  is  not  cheerful  lo  make 
a  b&d  beginning,  it  is  better  to  have  a  bad  beginning 
and  a  good  cnntinualion  than  vUe  vff*,  as  is  too  often 
the  case.  It  may  reasonably  be  hoped  that  the  share- 
holders of  the  Gerroan  Union  Company  wilt  hare  equal^ 
occasion  for  congratulating  each  other  next  year.  B 

Possibly  Mr,  Abbott  is  waiting  until  next  month,  but,  ^ 
at  any  rate,  the  glnwing  reference  we  expected  lo  see  in 
his  May  ctrcuUr  to  the  West  India  and  Panama 
Company  is  co»spJciii)u>  by  its  absence.  In  fact,  Mr. 
Abbott  appears  to  have  .ibandoned  telegraph  shares 
and  gone  m  for  railways,  tramways,  and,  of  all  things  in 
the  world,  hotel  shaie^.  The  meeting  of  the  company, 
which  was  held  just  too  late  for  us  to  notice  in  the  last 
number  of  the  Tc/rgmfJiie  youmtd,  seema  to  havr  been 
of  a  ntisfactory  character.  There  was  a  licne  when  tbe 
same  remark  could  not,  in  any  sense,  be  apj^lied  to  the 
meetings  of  the  West  India  and  I'aDama  Company. 
Then,  the  chairman  referred  to  the  fact,  that  for  iho 
first  time  in  the  history  of  the  undertaking,  the  full 
amount  of  subsidies  lor  tlichalf  year  had  been  received, 
or  was  in  coarse  of  payment.  The  reconstruction 
scheme  has  also  been  settled,  and  the  liquidation  J 
process  is  at  an  end.  We  cannot  say  that  the  cost  ofw 
the  liquidation,  namely  £73Z,  is  extravagant.  Tbe 
West  India  and  Panama  Company  lias  &ceD  stirring 
timi-i,  and  it  is  possible  that  the  painful  experience  the 
shareholders  have  bad  to  go  through  will  warn  them 
thai  their  dividend  can  be  materially  influenced  by 
good,  ot  by  bad,  management.  ^ 

II  was  but  natural  chat  the  chairmaa  oE  th«  Stdl- f 
marine  Cables  Trust  should  scire  the  opportunity 
offered  him  at  the  meeting  of  the  cumpany.  to  make  a 
few  complacent  remarks  on  what  he  considers  ii  the 
"  success "  achieved  by  the  union  of  the  Direct  United 
Stale  and  Anglo-American  Camp,-tnies.  Without 
iju.ilifying  by  a  word  what  we  have  over  and  ovcragaie 
urged  respecting  that  amalgamation,  we  do  not  dispute 
that  the  Trust  is  hegining  to  look  up. 

The  secretary  of  the  Direct  United  States  Cabt* 
Company  ba»  given  notice  thai  the  Ikiard  havr 
ro«ilved  upon  the  p,tyment  of  An  inlrriin  dividend  ol 
five  shillings  per  share,  being  at  the  rale  of  five  pet 
cent,  per  annum  from  the  quarter  ending  March  ^isL. 
The  dividend  is  payable  after  the  ifith  insunl. 

"  lo  sympathy  with  the  prevailing  depression,"  wrtt»« 
one  of  tho  most  enthusiastic  believer*  in  the  "  great 
future  "  of  the  Chatham  nnd  Dover  Railway  Company, 
"  thr  price  of  the  stocks  of  Ibis  r.iilw.ty  remain  at  ahoui 
tho  same  level  ^^  they  did  last  month."  Yes;  ibr 
nnticipatinn.s  oi  thr  genttirmcn  who  made  such  a  com* 
motion  at  that  Cannon  .Stiri-t  nic<>ling  have  still  to  be 
realised,  even  in  part,  and  the  South  Eastern  Company 
pursues  the  peaceful  tenor  of  in  way.  Nor.  Ahhougti 
the  new  passenger  steamer  which  the  Chattiam  Corn* 
paiiy  Itas  just  added  to  its  Heel  is  a  splendid  boat— we 
regret  to  quesdon  whether  at  last  "the  atl«fltU.fit; 
horrors  of  the  Channel  passage  are  completely  over. ' 
come"— do  we  think  thai  it  will  be  the  mea&s  of 
making  the  fortonos  of  the  shareholders?  Thi»  yenrj 
will,  ofcouric,  be  an  exceptionally  good  one. 

The  shareholders  of  the  South   Western  Compan 
are  not  persons  to  beenviedatany  time,     h  ispotsibli 
thnt  they  may  be  envied  less  than  ever  shortly.     Foe  ' 
the  Board  of   Trade  insist*,  as  it  ought  to  insist,  ui 
thii  Company  raising  tbe  platforms  of  its  stations, 
outlay,  which  will  be  inevitable,  may  swamp  tbe  pr«l 
of  the  company. 
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PROFESSOR  HENRY. 

[Joseph  Hexrt,  whodiedatWuhlngton, 

Miy    131b,   Tor  nuiny  rears  occupied 

of  Sccrcury  10  the  Smilhsonlaa  Inatitu- 

I  far  better  Imown  unong  electriciani  hy 

iginnl  discoveries  in  cleciridty  and  mag- 

B)y  of  whicfi  were  of  the  very  liiglic^il  prac- 

Hc  wasbornal.Mbaiiyin  I797.i»nd 

re  completed  his  80th  yeir.     His  cducn- 

ly  such  as  the  cofntnun   schuuU  •j.nd 

his  native  city  afforded ;  and  like  ilie 

hnday,  who  io  many  of  hts  character- 

itty  resembled,  he  was!  probably  tiut 

ced  to  that  freedom  frum  conventiunal 

bought  which  is  Tound  in  connexion  with 

cd  mental  resources,   for  the  striking 

rhich  he  often  exhibited  in  cartyiug  out 

and  rcscar(;h««.    In  i9i6,  he  was 

i  a  Proressorsbip  in  the  .\tbany  Acidemy. 

following  year   he    commencetl   thnl 

ries  of  in%'cs.ti gallons  upon  which  his 

tputntion  ultimately  rested,  and  which 

irough  a  series  of  twelve  years.    In  l8jj, 

duced  and  exhibited  Oie  first  clcctro- 

BRinc,  which  althoiigh  very  simple  in  its 

pdied  for  the  first  Ume,  the  principle  of 

langing  commutator.    In  the  tamo  year 

kd  in  llie  Afturiiixn  yciirnal  tf  Sdencf, 

electro- magnc'. ism,  of  the  %'erj'  highest 

iportance.    Up  to  that  time,  no  advance 

piade  upon  the  form  of  el<ctro.magnet 

'  Sturgoon,  coo^iscing  of  a  bar  wound 

le  layer  of  tums  of  Thick  wire,  excited  by 

f  large  plates,  and  low  prujectile  force; 

I  conditions  the  addition  of  even  a  few 

e  materiaJly  lessened  the  magnetic  forcr 

of  this  &ct.  Barlow,  in  iii\,  had  pro- 
p  idea  of  an  electric  telegraph  chimerica.!. 
!  paper  alluded  to.  Henry  demonstrated 
ding  the  magnet  with  many  convolutions 
d  by  forming  the  battcrj-  of  many  pains 
I  connected  in  gerict,  that  a  high  degree 
c  intensity  could  be  produced  through  a 
This  law,  which  to  a  modem  electrician 
imple  and  ob^-ious,  was  tirtt  discovered 
strated  by  Professor  Henry,  and  he  was 
R)  Ibresoe  its  practical  tmponance,  fur  in 
laper,  niter  describing  his  experiment  in 
irectcd  attfniion  10  the  frncticability  of 

I 


applying  the  intensity  magnet  as  he  termed  it,  to 
the  transmission  of  intelligence  at  a  distance. 

In  the  same  year  C1831),  he  constructed  and 
e.Thibitod  a  contriv.incc  for  giving  signals  at  a 
disunce  by  elocuo- magnetism,  which  consisted  nf 
a  permanent  magnet  upon  a  vertical  axis,  one  pole 
of  which  was  placed  between  the  poles  of  a  honw- 
shoo  electromagnet,  while  the  other  was  arranged 
to  strike  against  a  bell.  This  was  successfully 
operated  tlirougti  8,000  feet  of  wire,  in  a  room  ot 
the  Albany  Academy.  There,  in  the  presence  of  a 
cla^s  of  students,  was  exhibited  in  opcmtion,  an 
instrument,  which  was  actually  a  practicable  electric 
telegraph.  Had  Henr>-  elaborated  and  applied  a 
telegraphic  alphabet,  there  would  have  been  tittle 
left  for  Morse  lo  accomplish  in  order  to  have  given 
ta  [|)c  world  the  sound-telegraph  of  to-day.  But 
Henr)'  stopped  just  tihort  of  that,  leaWng  10  his 
compeer  the  honours  and  die  rewards  of  ihc  inven- 
tion of  the  commercial  electro- magnetic  telegraph 
of  America. 

In  the  same  year  lieary  produced  another  striking 
itlusiralion  of  the  jcapacity  of  bis  improved  electro- 
magnet. His  papers  in  the'jFimrmi/t/  Science  haviaf^ 
given  hiro  a  high  reputation,  be  was  in\-ited  to  per- 
form a  scries  of  experiments  at  Talo  College,  New 
Havcn.  The  invitation  was  accepted,  and  Henry's 
eleciio-inagnei,  constructed  duiing  that  visit,  and 
capable  of  sustaining  a  weight  of  1,500  lbs.,  was  for 
years  one  of  the  marvels  of  that  Institution.  A  few 
weeks  later  he  constructed  another  one  capable  of 
sustaining  3,600  Ibi.,  and  occupying  It^ss  than  a 
cubic  foot  of  space,  for  the  College  of  .Vow  Jersey. 

In  183J  Henry  made  his  second  great  discover}* 
in  electricity — the  self-induction  of  secondary  cur- 
rents in  a  coiled  conductor.  In  the  same  year  b« 
produced  the  electric  spark  by  magneto-induction, 
a  discovery  tnado  independently,  and  almost  simul- 
lAncously,  by  Forbes  of  Edinburgh.  Of  thcte  two 
discoveries,  it  should  be  said,  in  justice  to  the  dis- 
tinguished scientist  who  has  just  passed  away,  thai 
Ihcy  embrace  all  the  essential  principles  of  magneto- 
electricity  to  which  so  great  a  part  of  the  life  of 
Faraday  was  subscqucniiy  dc\'otcd,  and  to  which 
his  iuiellecttul  fertility  gave  such  an  important 
development. 

It  was  im|>0!iitib!c  that  an  intellect  of  such  a  high 
order  of  ability  should  be  permanently  retained  by 
the  humble  academy  in  which  its  earlier  triumphs 
has  been  won,  Jn  iSjj  the  trustees  of  the  College 
of  New  Jersey  uuoniinously  elected  young  Henry, 
Professor  of  Natural  Philosophy,  and  he  at  once 
entered  upon  his  duties.  His  very  first  courae  of 
lectures  at  Princeton  included  a  demonstration 
the  feasibilitv  of  Ihc  cVccSrw:  \i:\t^\JR  'wS'C^  -iwWtf 
danl  cxtvtTunci\u\  ilXvisvra.'uoxvs.'WA  V«»;  ^^^"»■ 
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btopp^d  shoi-t  of  die  apparently  ob\iou!i,  pnurticat, 
rcaliuiion  of  the  smcin. 

HavJnj}  remained  live  years  at  Princeton,  in  1S37 
bo  visited  litis  couutrj',  where  his  briUJant  reputation 
tiad  alreAdy  preceded  him.  While  iit  London,  he 
met  Professor  Whc&tstunc,  to  whom  bis  rc»caii:hc^ 
were  already  (amiliar,  and  with  whom  he  discuisttl 
his  |iUns  for  producini;  nol  iiiiTt-lj  signal*,  biil  bijjt- 
mechanical  cfToct^i  at  indefinitely  cxiciidcil  distAnce^, 
by  mcaos  oflho  iatcasity  magnet. 

From  this  time,  Professor  Henry  seems  to  hAvc 
remaioed  in  comparati\'e  retirement,  until  in  1876, 
upon  thi-  orjiiniwtiun  «f  ihc  Smitlisonian  Institute,  at 
Wa^liinifton.  he  was  elected  Us  Secretary,  a  position 
ivhich  he  contlina-d  10  fill  until  hi.s  death.  In  1^49 
lie  v<iUs  also  elected  President  uf  the  American 
.■Vssuciaiiun  for  ihc  Advancement  of  Science,  and  iu 
1668  he  became  Pre«dcnt  of  the  National  Academy 
of  Sciences,  at  the  last  meeting  of  which  he  presided. 
In  1S71  be  yns  placed  at  the  head  of  the  LighibouM.- 
Doartl  of  the  United  State:!,  in  which  capacity  his 
iiervifw  have  bc«ri  uf  Ihe  greatest  %*«Uie  to  the 
Government  of  the  United  States. 

The  literary  work  of  Prafessor  Henry,  it  scattered 
through  nearly  a11  of  the  leading  American  scientific 
periodicals.  In  1869,  licpubHuhcd  in  book  form,  his 
collected  papers  up  lo  that  date,  under  the  tiUe  of 
"  Omtriiuitans  la  EUitrictly  ami  Magnttism." 

Professor  Henry,  left  a  wife  and  three  daughters, 
and  although  he  saved  but  little  money  during  his 
long  scnico  in  the  Institution,  yet  by  tlic  generosity 
of  hli  friends,  the  family  are  well  provided  for.  His 
funeni  took  place  on  the  17th,  ac  Oak  Kitl  Cemc- 
Itrw,  in  Washington. 

pRAKit  L,  Pope. 


TELEGRAPHIC  INVENTION   UJ  ENGLAND 

AN*D  AMERICA. 

Evn  since  ihe  Centennial  Exhibilioo  of  1875, 
America  has  taken  n  pre-eminent  position  among 
the  nations  for  invention.  There  she  dispUyed  to 
the  world  Ihc  fruits  of  her  practLcal  ingenuity,  bcr 
rich  material  resources,  and  mechanical  skill. 
Europe  was  not  unacquainted  with  the  ulfurts  of 
Anterican  inventive  genius  before  the  great  Fair 
look  place.  Ear  from  it.  A  generation  which  has 
been  bom  to  the  sound  of  American  ciocksj  and 
suclded  un  American  feeding-bottles,  is  not  likely 
to  be  ignoninl  on  tliis  head.  The  .\mericans  hare 
always  boon  distinguished  for  their  inventiveness; 
but  the  Centennial  Exhibition  thowed  their  charac- 
teristic ability  in  its  true  greatness.  We  knew  that 
rhc  national  fertility  in  patent  cow-milkers,  apple- 
pater^  aad other  Yankee aoiioas  wasuurivallod,  t\val 


the  crop  of  ••  fiw  dollar  ideas"  was  incahaortiUe ; 
but  the  Exhibition  brought  us  face  to  face  «ritli  ibe 
really  great  inventions  of  America.     In  no  dcp»n- 
inenl  of  invention  have  tlie  Americans  figured  nwtt 
prominently  than  in  that  of  telegraphif  tfuCrucMOih 
and  no  section  of  the  Exhibition  was  to  brilliant  u 
this  iit  cviilcnces  of  their  achievements.    The  tdt 
phones  of  Gray  and  UoU,  the  automatic  and  qiuvi 
ruplex  inatnimenis  of  Edison,  especially  created  » 
interest  which  spread  their  Cimc  far    and  vmk. 
Since  then,  the  phonograph  of  Edison,  follo«rtu£ 
hard  behind  the  speaking  telephone,   has  j[reitlf 
hcljicd  to  exTcnd  and  confirm  the  national  repuU 
tion.    It  may  be  said  that  the  prcscnt^time  is  ooiyi 
hjppy  conJuiii:turc  for  America,  that  the  telephone 
and  phonograph  may   prove  lo  l»e  more  dauliBE 
than  utiehil,  and  that  &ho  is  fortunate  in  producint 
just  now  a  cluster  of  extraordinary  inventors.    Bal 
we  think,  on  studying  the  subject  closely,  that  ttio 
eminence  of  America  in  the  invention  of  lelegrapb 
appliance*  is  undoubted.     Uctiind  her  splendid  coo 
sicUation  of  great  inventors,  she  can  boart  3  ihousaiiJ 
lesser  lights ;  and  besides  ilie  telephone  and  pboao- 
graph  it  will  be  fougd  that  she  possesses  a  grot 
variety  of  important  and  novel  instiumcaU. 

But  though  America  has  been  shouting  into  note, 
and  engaging  the  altcntion  of  the  world,  England 
and  other  European  countries  have  not  been  idle. 
They  have  beeu  working  diligently  in  other  Eeldi; 
and  especially  in  that  of  pure  science.  In  pure  science. 
America  has  done  little  hitlierto,  perhaps  for  the 
reason  that  it  docs  not  pay  10  disct»vor  principiet 
There  are  no  dollars  in  an  abstract  law.  Engli* 
electricians,  as  we  pointed  out  in  a  recent  artid^ 
although  they  have  produced  no  striking  resullt 
lately,  have  been  »leadily  working.  They  hiM 
liecn  extending  the  boundaries  of  the  science  iiiclf. 
and  in  invention  they  bavc  been  engaged  in  adviuc- 
ing  railway  and  submarine  telegraphy.  The  siphoo 
recorder,  the  curb-sender,  and  the  applicaiioo  of 
the  duplex  system  lo  submarine  cables,  are  fim- 
class  inventions,  yet  in  the  field  of  land-liac 
signalling  apparatus  England  must  be  said  to  hire 
been  cxccptionoUy  barren  of  late  year*.  In  lii" 
domain  wc  must  at  present  yield  the  palm  '■'' 
America. 

Hai'ing  admitted  this  much,  wo  naturally  ^■ 
why  it  is  so.  With  the  mechanical  results  of  Uie 
Victorian  epoch  around  us,  ami  in  remembrance  of 
the  great  inventors  who  have  recently  passed  awsy. 
or  who  are  still  in  our  mid&t,  wo  cannot  allow  tlut  it 
is  in  point  of  inventive  genius  tJiat  wc  are  lackl"*'  ■ 
but  if  the  genius  be  granted,  the  cnvironmeni  ■-■ 
be  at  fault.  In  America,  keen  compvtttion  aii'-jiu 
telegraph  companies,  an  immense  area  of  couittn 
\  %n>^  idi!k<»%,«  tA  \vws&,  a.  cheap  {latent  system,  anj|U 
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ready  means  of  publicity,  al!  tend  to  foster  invention. 
In  England,  an  exclusive  Government  system  of 
telegraph*,  .inj  very  onerous  conditions  of  patent 
rigbitiend  to  damp  invxaiion  in  this  direction.  The 
ifflpOTtinoe  of  the  patent  law  as  a  bctor  in  Uiix 
repreuing  influence  was  first  pointed  out  by  Sir 
vniliam  Thomson,  after  his  return  fi-om  the  Cen- 
tennial Exhibition  ;  and  that  of  the  Goveruineiil 
postal  telogmph  system  by  Dr.  C.  VV.  Siemens  in 
his  opening  address  to  liie  Society  of  Telegraph 
Engineers  this  session.  The  efliKrl  of  a  ri{;orDiis 
patent  taw  in  checking  invcniion  is  well  seen  in  the 
cute  of  tiermany,  a  couiilry  which  produces  very 
few  inventions,  Professor  Bell  himself  is  an 
eximple  of  an  inventi%'c  Englithman  findinj;;  more 
£ivouriiig  circumsUnccs  for  hi>  powers  in  America 
than  at  home.  Varley's  i8;o  telephone  patent 
contained  the  mots,  and  moro  than  the  roots,  of 
Gray  and  La  Clour's  raconi  tone  telephones  ;  but  it 
reroalas  a  patent  still.  The  condiduns  for  its  prac- 
tkal  development  wero  not  genial  in  England,  and 
the  invention  was  still  bom. 

Having  found  what  appear  to  be  the  true  causes 
of  the  admitted  evil,  we  now  turn  to  seek  a  remedy 
for  it.  The  new  ivitcnt  law  before  Parliament  may 
he  expected  to  do  good  to  invention  in  fT^neral, 
and,  therefore,  also  to  teletrrapliic  invention  ;  but  it 
appears  to  us  that  a  special  remedy  might  be  found 
in  the  Government  telegraph  system.  If  greater 
fucilities  were  given  for  testing  new  inventions,  and 
if  handsome  premiums  irere  given  for  successful 
ones,  and  inventions  openly  invited  and  ^velcomcd, 
n-e  think  that  telegraphic  invention  could  not  but 
be  stimulated  again  in  this  country,  and  that  some- 
thiag  of  the  old  activity  which  existed  in  the  days 
of  the  rival  companic:!  might  be  brouj;ht  back. 


THE  ELECTRIC  LIGHT  IX  PARIS. 

TXAVELL.E£S  arriving  by  night  from  I^ondon  at  the 
Gare  St.  La«tre  cannot  fail  to  remark  the  brilliant 
series  of  electric  lights  which  illuminate  the  whole 
covered  area  of  that  railway  station,  and  to  note  the 
ftriking  contra.st  hetivcen  the  pure  white  electric 
and  the  duU  yellow  gaslights  surrounding  them. 
But  the  greater  incomparable  superiority  of  the 
former  over  the  latter  is  best  seen  al  the  Place  do 
rOpera.  where  the  gre.-vt  lamps  are  fitted  up  ivith 
JaWochkofTs  electric  candle.  vXcross  the  open  area 
of  the  place,  and  e-tlending  towards  tiio  new 
Avenue  dc  I'Openi,  there  is  a  double  row  of  large 
lamp  posts  down  each  side,  each  surmounted  by  a 
Wge  c^-lindric^l  lamp  of  clouded  glass  and  con- 
taining 13  electric  candles.  These  arc  burning 
every  night,  and  sene  to  light  up  the  ivholo  space 
to  a  clearness  which  permit  trie  different  tints  of  the 
ladies'  costumes  to  be  easily  distinguished.  On 
Opera  nights  the  two  om.iment.tl  I.imp  posts  front- 
log  tbe  a^o  of  the  Opera  House  have  each  three 


upper  globes  lit  b^  the  candle.  Thou  globes  are 
01  opal  glass,  .-ind  give  a  peculiar  softness  and  silvery 
lustre  to  the  light,  which  reser^blci  that  of  the 
moon.  Thcv  tight  up  the  centre  facade,  showing 
in  relief  the  rich  marbles,  statues,  and  gilding.  The 
ordinary  globes  of  gaslights  along  the  b.ilconie.s  of 
the  building,  together  with  these  ckctric  lights,  have 
.1  rich  effect,  similar  to  a  mixture  of  silver  and  gold 
in  jewelry.  The  wide  flight  of  steps  leading  up  to 
the  doors  arc  illuminnicd  almost  like  noon,  and  it  is 
curious  to  see  the  gnats  dancing  about  the  white 
globes  as  if  Ihcy  believed  it  to  he  daylight.  The 
electricity  is  supplied  by  a  Gramme  machine  ospc- 
ciallyconstmcted  to  yield  intermittent  currents, and 
fed  by  another  Gramme  of  the  ordinary  kind.  It  is 
ted  by  cores  under  the  pavement  up  the  side  of  the 
lamp  post  to  the  candles.  Tlic  cores  have  had  to  bo 
protected,  it  iisaiJ,  from  ill  usage,  becau-sealtempls 
were  made  by  agents  of  the  gas  companies  to  inter- 
fere with  them.  As  soon  as  a  candle  burns  down 
another  is  moved  by  mechanism  into  its  place 
without  much  appreciable  disturbance  of  the  general 
effect.  The  tight  is  remarkably  soft  and  steady,  and 
there  is  no  flickering  to  speak  of.  These  lights  are 
JahlockhofTs  advanced  gu.Trd,  and  we  may  soon 
expect  to  hear  of  their  being  extended  down  the 
whole  length  of  the  Avenue  de  VOpcra  and  the 
boulevards  themselves.  They  have  only  to  be  seen 
to  be  admired,  and  when  once  the  public  have  grown 
accustomed  to  their  superior  excellence  over  gas, 
they  will  liefore  long  require  an  extension  of  the 
system,  it  is  stated  that  M.  JablocWioff  has  received 
orders  from  the  Municipality  of  Paris  to  intrt>duce 
his  light  into  sixteen  other  places  in  the  city.  A 
company  is  formed,  and  monov  is  flowing  in  to  sup- 
port it.  The  only  important  drawb-ick  to  the  light 
IS  its  costliness,  for  it  is  at  present  quite  as  expen- 
sl  ve  as  gas, 

The  success  of  Jablockhoff  is  stimulating  other 
inventors  in  this  field.  The  lights  of  the  Gare  St. 
Laxare  are  produced  bv  Lontin's  distributing  ma- 
chines. The  wicks  are  the  ordinary  prepared  carbon 
sticks,  regulated  by  Lontin's  burner.  They  burn  in 
the  open  air  without  globes  or  shades  of  any  kind, 
and  lliey  are  also  remarkably  steady.  A  drawback 
to  their  u.sc  is  the  hissing  noise  which  they  make, 
JablockhofTs  candle,  liring  practically  noiseless  ;  but 
for  public  works  this  is  of  no  consequence,  and  its 
comparative  chcapnvis,  renders  this  sytem  very 
well  suited  for  private  est.iblishments  such  as  large 
workshops,  railwav  stations,  &c.  It  is  said  that  the 
Company  of  the  West,  by  employing  this  light  al  the 
Gare  St.  Lazare  saves  over  i^i.ooo  aycar  on  lost  or 
d.^maged  goods  which  formerly  were  either  stolen 
in  the  night  or  allowed  to  spoil. 

Another  light  ivorth  mentioning  is  that  of  a  young 
inventor,  named  Emilc  Revnier.  This  system  has 
been  patented  in  England,  and  described  in  the 
TeUj^rafAic  Jourita!  for  I'eb.  1st,  1878.  His  wicks  are 
discs  of  carbon  posed  against  each  other,  and  slowly 
rotating  by  clockwork  so  as  to  bring  fresh  carbon 
surface  always  for«-ard.  The  larger  fonn  of  appa- 
ratus answers  very  well,  and  it  has  the  merit  of 
cheapness.  M.  Roynier  has  recently  produced  a. 
small  carbon  light  for  domestic  purposes.     We  were 

fjrescTit  at  a  public  exhibition  of  it  on  Monday  even- 
ng.  May  20,  at  his  atelier,  but  the  apparatus  was 
unfortunately  not  quite  complete,  and  the  light 
flickered  every  now  and  a^m  m  ».  """■"S  "wV-^  '*'^'^ 
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have  to  be  corrected  before  it  will  serve  for  ao^  such 
purpose.  Tho  wick  consisted  of  a  small  vertical 
iMk  of  carbon  slowly  rotated  by  clockwork,  with  a 
rod  of  uHion  no  thicker  than  a  w&x  taper,  pointed 
vertically  downwards  to  it.  The  current  passed 
Mween  the  point  of  this  rod  and  the  edge  of  tho 
disc,  which  by  its  rotarjr  motion  continually  brought 
fresh  carbon  surface  forward. 

There  are  ncvfral  trials  ofdifTerent  electric  lighu 
arran(>cd  for  during  this  season.  M.  Jablockhoff 
has  a  Kicdal  annexe  fitted  up  for  exhibiting  his  light 
at  the  Exhibition.  //  is  wfrfin  Paris  that  M.  GniinTne 
has  now  produced  a  modilication  of  his  D^-namo 
machine  whi<;h  is  supeiior  to  tlul  of  Siemeiu. 


CARPEN'TER   .VXD  MARTIN'S  ELECTRIC 

CLOCK. 

In  «1I  the  electric  clocks  hilhcilo  invented,  the 
action  of  the  electric  current  has  eitJier  been  to 
control  the  niovemcnts  of  the  works,  or  to  actuate 
them  by  successive  impulses  given  direct  to  the 
pendulum,  or  to  a  ratchet  wheel  in  tonnection  with 
tho  works,  the  pendulum  beini;  dispensed  with. 
Meurs.  Carpenter  and  Mcirtin  have  ^ne  a  step 
further  than  this,  and  havt,  by  combinma  the  two 
latter  actions,  produced  a  novel  form  of  cTock. 

The  invention  consists  in  fitting  to  the  back  plate 
A,  fig.  I,  of  the  clock  or  other  lime  keeper,  an 
electro-magnet  n,  p,  which  can  attract  an  armature 
D ;  this  armature  has  on  it  a  push  pawl  R  to  engage 
into  the  teeth  of  a  ratchet  whc«t  r  to  cause  the 
wheel  to  travel  intermittently  and  wind  up  a  spring 
G,  one  end  of  which  is  attached  to  Che  axle  h  and 
the  other  end  to  the  "  scape "  or  other  wheel  i,  as 
ici  the  deuchvu.1  view,  Fig.  i,  upon  the  teeth  of 
which  the  pallet  acts  in  the  ordinary  manner  for 
maintaining  ihc-lo-and-fro  motion  of  ihc  pendulum 
J,  which  travels  over  the  usual  arc  of  a  circle  in 
proper  order  for  iho  divisions  of  time.  The  pen- 
dulum a[>erture  in  which  the  crutch  pin  works  is 
insulated  hv  ehonite  or  other  body  k  on  one  side, 
and  it,  wito  tho  other,  which  is  in  coniact  by  a 
wire  L  from  thecoils, constitute  the  malce  and  break 
action  at  each  vibration  of  the  pendulum.  Tho 
other  conducting  wire  M  of  the  coils  is  connected 
with  the  back  plate  a  or  some  other  pati  of  the 
clock,  as  found  convenient.  It  is  evident  a  clock 
as  above  described  can  by  an  attachment  on  the 
armature  ho  put  in  connection  with  coils  of  other 
clocks  or  indicators  of  time  at  a  distance  that  they 
can  be  regulated  bv  the  clock  above  mentioned. 

Fig.  3  is  a  modification  of  the  foregoing,  in  which 
the  armature  P  is  connected  to  a  horiwiual  bar  d', 
which  terminates  in  a  push  pawl  e,  tho  horizontal 
bai  being  supported  on  a  pivot  or  centn;  "  by  a 
stmp  w  which  is  attached  to  the  hack  plate  a.  The 
bar  I)'  hanvs  and  rocks  upon  this  ccnlro  under  Ihc 
iiction  of  tlic  battery  in  one  direction,  and  under 
the  action  of  a  spiral  spring  *  in  the  other,  the 
limit  of  motion  bcmg  regulatod  by  set  screws  c,  c. 
The  pawl  E  pushes  its  whcti,  which  is  an  additional 
wheel  f,  ujwn  the  arbor  of  the  centre  wheel,  and 
therefore  travels  with  it.  On  the  armature  bar  d' 
is  a  spring  rf having  a  loose  detent,  the  pointer 
tooth  of  which  is  in  contact  with  one  of  the  teeth 


of  the  fixed  wheel  f'  and  moves  in  the  same  di 
lion  along  with  it  under  the  falling  or  d 
motion   of  the  armature  bar  through  the  t 
the  spiral  spring  i  :  the  drop  of  the  bar  cam 

Siin  €  to  press  doivo  the  fork  >i  by  acting  upon 
eg  /  to  cause  the  wire  g  to  dip  into  mercury  c< 
tamed  in  a  basin  h  for  the  opening  or  con  '  " 
of  the  electric  circuit,  which  then  instantly 
upon  the  magnets  to  draw  the  armature  Dd 
and  its  pawl  end  up,  which  end  tb«n  acts  upiM 
wheel  F  and  winds  up  the  spring  g,  thci "" 
being  in  proportion  to  the  unwinding,  and  ti^ 
up  the  moment  it  has  given  it  off.  The  loww 
of  the  boss  of  the  forked  lever  has  a  lip  i  upon 
to  take  on  to  either  side  of  a  bent  portioa  of  I 
spring  k,  by  which  the  fork  can  be  retained  for  tb 
lime  until  overcome  by  the  superior  power  of  Di 
spiral  spring  in  one  movement  and  of  the  annator 
t^  the  current  in  tho  other.  The  spring  wlrtl 
wound  up  has  sufficient  power  or  tension  put  inti 
it  to  keep  the  works  and  hands  goin^  for,  say  t*a 
minutes,  but  as  the  additional  wheel  makes  lU 
movement  of  one  tooth  only  correspondiag  to  ooi 
minute  of  time,  the  spring  has  always  the  rc^iuisn 
power  within  iL  One  of  the  wires  /of  the  nugoetk 
coils  B  is  always  in  tho  balh,  as  shown,  and  tlit 
circuit  made  by  the  dip  of  the  wire  g  causes  ilu 
armature  to  be  dcpre^tcd,  .ind  its  opposite  end  «ili 
its  pawl  to  bo  rauK^d  to  push  tho  wheels  F  oa  oi 
tooth  to  wind  up  the  spring  again.  The  up  risin 
of  the  p:twi  end  causes  the  pin  e  to  strike  agiin 
the  fork  leg  m  lu  lift  and  carry  tho  lip  I'over  ih 
bend  of  the  spring  i,  to  be  there  beld  until  th 
next  minute  oi  time  is  completed,  when  the  satn 
action  takes  place.  »  is  the  slop  pawl  to  prcvM 
the  spring  and  wheel  returning,  and  to  ensure  H 
movement  of  rotation  in  one  direction  only. 

Fig.  4  shows  another  arrangement  by  which] 
spring  or  wcighL  can  be  wound  up  by  aa  eloeui 
current,  the  works  then  being  kept  going  " 
spring  like  an  ordinary  clock  haring  a  pendi 
bal.ince.  In  this  view  the  annatures  D,  D,  ara 
on  separate  bars  d',  d',  and  are  attracted  to  distil 
magnetic  coils  b.  b,  amnged  on  opposite  side* 
the  back  plate  a,  and  drop  simult.ineously  into  o 
lacc  on  the  completion  of  the  current  or  circuit 
the  dip  of  the  wire^  into  the  b.Vh  h,  as  before 
pl3.incd.  The  inner  end  of  one  of  these  Inrs  Im 
push  pawl  r  to  engage  into  the  loose  whetl  r  * 
the  other  a  slip  pawl  &'  to  engage  into  the  fixi 
wheel,  the  two  bars  being  connected  that  they  ni 
move  togclhcr.  The  slip  pawl  follows  the  travel 
the  tooth  in  which  tt  is  engaged,  and  us  welj^ 
assists  the  travel  until  it  arrives  at  the  end  of  ill 
distance,  when  the  loose  pawl  is  acted  upoa  agun 
the  attraction  of  the  armatures.  The  stop  pawl  X 
this  arrangcmcm  is  centred  upon  a  point  n,  and 
its  tooth  riHcs  up  and  over  the  teeth  of  the  wtM 
in  succes&ion  its  tail  end/  drops  and  throws  a  hoc 
fiinto  the  path  and  under  a  stud  r  projecting  frOA 
bar  3  to  which  the  dip  wire  g  is  connected,  the  bi 
being  part  of  the  forked  lever  M',  whose  legs/, 
are  acted  upon  by  a  pin  t,  as  before  explained,  » 
is  held  in  both  the  up  and  down  posiuons  by  il 
or  pin  /  acting  upon  the  bent  portion  of  the  sprii 
k.  \Vben  the  tooth  of  the  stop  pawl  falls  Eototl 
next  tooth  of  the  wheel  its  tail  end  rises,  andd 
hook  q  lifts  the  fork  by  its  leg  m  to  take  the  wirt 
out  of  the  bath  to  break  the  electrical  circuit 
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THE  BYRNE  GALVANTC  BATTERY. 
Bv  JoMH  Bninci  MJX 

The  accompanying  figurewiH  scn-cto  givcacorrcct 
notion  of  tlie  ^aeral  appcarincc  of  ilie  butery. 

A  A,  conducting  cords ;  c,  suspension  rod  and 
~Mt  screw  combined,  tu  connect  between  second 
and  third  ceJU  in  series  ;  a  a,  poles  of  Ijaltorj- ;  h  i, 
two  set  screws  to  couple  for  qunnticy  ;  d,  aii  extra 
l)inding  post,  not  esscnti.il,  but  convenipnl  when 
two  cells  only  of  the  battery  are  required  ;  /  i*.  air 
lubes. 

The  composition  of  the  fluid  i&  one  measure  of 
commercial  sulphuric  acid  to  five  of  water,  and  to 
each  pint  of  such  dilution  two  ounccsof  bichromate 
of  pota&li,  tliough  chromaie  of  calcium,  if&ubstituted 
for  the  potash  salt,  will  give  a  much  higher  electro- 


In  galvano-cautery,  tb*  nuio  purpose  for  which, 
this  little  balter>'  ivns  first  devised, and  is  now  being 
extcasivcly  used,  and  more  particularly  during 
ceruin  dimcull  and  complicated  surgie<il  operations, 
this  simple  means  of  changing  the  entire  character 
of  the  current  to  meet  cmcrgende^  is  of  the  utmost 
importance. 

ror  obvious  reasons,  the  pneumatic  agitator 
should  be  worked  by  qtiick  and  short  impulses,  and 
not  by  slow  or  prolonged  compression  yf  ilic  bulb, 
and  the  battery  should  not  be  kept  immersed  excej 
when  in  action. 

I'in:illy,  and  in  order  that  the  aim  contemplat 
in  devising  this  voltaic  organization,  the  les»eain, 
o(  internal  resistance,  may  be  correctly  undersi 
1  shall  indicate,  in  a  few  words,  the  manner 
preparing  my  patent  negatix-o  pbtcs,  the  distinctive 
feature  of  the  batter)',  and  the  main  source  of  its 
great  power. 

Each  negative  clement  consists  of  a  plate  cf 
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motive  force,  and,  couscquctitly,  a  much  greater 
thermal  power. 

In  order  to  guard  agninst  splashing,  the  quantity 
of  fluid  put  into  each  ceil  should  not  exceed  seven 
and  a  half  fluid  ouncc«,  but,  when  the  tines  becomL- 
ttiin  from  use,  eight  ounces  may  be  accommodated. 

To  connect  the  battery  for  mtensicy,  turn  down 
C  firmly  and  raise  b  h ',  and  for  quantity,  reverse 
Ihe  operation  by  turning  down  i  S  firmly  and  re- 
leasing L-  from  Its  contact  with  the  lower  metallic 
connection. 


copper,  to  one  surface  of  which,  as  wdl  u  to  itil 
cd)^s,  a  sheet  of  platinum  foil,  compact,  and  bttl 
from   pin    holes,  i*  soldered,  and   to  the  opposite 
surface  or  back  a  sheet  of  lend,  the  three  metab 
being  so  united  that  the  copper  shall  be  eflectoaUr 
protected  from  the  action  of  acids.    The  lead  back 
and  edges  arc  then  coaled  with  asphultura  \" 
acid-proof  cement,   or  any  other  liWo  subsC 
and,  lastly,  the  platinum  hce,  being  first  r 
over  gently  with  emery  paper,  is  to  be  thorouj 
platinized  in  the  uMial  manner. 
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Kacb  celt  of  the  battery  above  ctescribed  contains 
two  such  pUte».  between  whicb  a  single  sine  is 
•uspcndod,  and  when  the  elements  afc  immersed  so 
that  the  exdiiog  lluid  reacbes  within  an  inch  of 
the  lop.  a  negative  surEacc  of  lo  square  inclics  h 
brougtil  into  action.  It  will  thus  be  seen  th.it  th<^ 
pbtiauin  aloae  is  the  oegalive  metzl,  and  the 
copper  core  a  conducting  t»dy  racrelv,  while  the 
lead,  being  almost  passive,  sen>'et  no  oiker  purpuse 
tlan  to  protect  the  copper,  so  that  anv  other,  and, 
best  of  all,  a  noo-mctallic,  substance  capable  ol' 
lesittinK  the  action  of  hichromnic  soliition«,  might, 
with  advantage,  be  substituted  for  the  lead. 

By  this  device  the  fixed  and  well  known  clcclro- 
motivc  energy  of  a  platinum -zinc  pair,  which,  I  need 
kardly  uv,  is  much  hiKbcr  than  that  of  platinised 
silver,  an^,  combined  therewith,  the  conductivity  of 
cop|M:r.  are  insured  in  one  and  the  same  compound 
element.      As  mif^hi  he  supposed,  therefore,  the 
pra^aicail  result  is  that  Uie  only  intei~nal  resistance  to 
be   encountered  is  that  of  Ihe  fluid,  which,  in  the 
apparatus  under  consideration,  must  necessarily  be 
([Uite  small,  since  the  zinc  and  platinum  surfaces  arc 
no  more  than  three  sixiecnlhs  of  an  inch  apart.     As 
lo  the    electro- motive   force   in  bichromate   lluid, 
repealed  and  carefully  conducted  tests,  by  General 
H.  L.  Abbo*,  U.S.A..  and  uthent,  prove  this  to  be 
troni   i'^S  *o   f'99  voits.     .Now,  as  this  battci-i'  will 
show,  during  agitation,  on  a  tangent  ^:ilvai]uuicter, 
with  DO  cxtern.tl  rc»i«tance,  a  dellcction  of  62",  or 
nearly  50  welien>,  it  follows  that  the  intcnul  resist- 
ance cannot  be  much  over  004  of  An  ohm. 

This,  then,  is  the  basis  of  what  has  becti  justly 
claimed  fur  and  accorded  my  batlcrj',  namely,  "  a 
remarkably  high  cicctro-motive  force,  with  an  im- 
mcasursbly  small  internal  resistance."  Nor  is  this 
most  desirable  condition  limited  to  the  particuhir 
form  of  baltery  herein  described,  for  these  conduct- 
ing negative  pl.iles  have  proved  lo  be  infinitely 
Superior  to  carbon  in  a  porous  cup  with  concentrated 
bichromate  of  putaNh  and  sulphuric  acid.  As  com- 
pared with  platinized  silvt-r,  also,  with  sulphunc 
acid  and  water,  say  one  tp  tcrii  or  eleven,  as  an 
exciting  liquid,  not  only  will  iho  electro-motive  force 
be  found  to  be  twenty-five  |>er  cent,  or  more  higher 
and  the  resisunce  less,  but,  there  being  no  internal 
currents  due  to  a  platinum-silver  pur,  and  com- 
paratively Iiltic  tendency  (o  polarization,  the  action 
will  be  steadier  than  that  of  the  most  perfect  Smec 
b>tler>*.  Hence  these  pliitcs  nrcadmir.ibty  lulaptcd, 
and  have  been  successfully  tried,  for  opcniling 
electro-moion,  for  eJectro-plRtinR,  and  other  pur- 
poses. 

With  regard  to  the  heating  capacity  ol  my  battcrj-. 
and  \hc  mo/iui  ofifraniii  by  which  pneumatic  agitation 
iDcressos  its  power,  I  have  but  a  few  words  to  add, 
■oegesled  by  reading  the  report  of  what  took  place 
at  its  exhibition  in  London. 

It  has  been  stated  ihat  "  ten  of  my  cells  heated  a 
stout  platinum  wire,  thirty  inches  lung  and  Xo. 
14  B.  W.  G.,  to  a  glowing  hc:U  on  tnimyina,'"  and 
as  evidence  of  the  surprise  created  by  ihisdeniun- 
itllLtion,  the  report  kocs  on  to  say  ihut  "  *oiJie  idea 
will  be  formed  of  the  great  heating  power  here 
displayed,  when  it  is  remembered  th^iC  it  l-ikcx 
•evcnty  or  eighty  Grove's  elements  to  heat  a  similar 
length  of  No.  18  or  34  \i.  W.  G.  platinum  wire." 
Now,  inasmuch  as  I  have  often  shown  that  four  of 
these  cdls  will  heat  to  an  equal  degree  from  fifteen  to 


caglitecn  inches  of  such  wire,  ten  cells  ought  to,  and 
would,  1  know,  bring  to  a  like  condition  coni^idcrably 
more  than  thirty  inches.  1  am  disposed,  thcrclore, 
to  surmise  that  the  amount  of  this  thick  wire  within 
reach  at  the  time  may  probably  have  been  limited 
to  thiny  inches,  or  there  rauM  have  been  some 
imperfection  in  the  plates  or  cells  u$ed.  .\t  all 
e\-cnts,  the  litllc  batif  ry  of  four  cclU  will  heat  to  a 
bright  cherry-red  twenty  inches  of  Xo.  16  platinum 
wire. 

As  lo  the  "  devcloptnent  of  heat  within  ihe  cells." 
and  "why  the  pumping  of  air  into  the  cells  should 
incrensc  its  current  strength  so  much,"  it  seems  lo 
ine  the  distinguished  electricians  who  arc  roporlcd 
to  have  been  present  at  this  exhibition  will,  .ificr  a 
little  reflection,  fmd  no  diflicuUy  in  settling  botb 
questions  to  their  entire  satisfaction.  I  may  state, 
however,  that  if  a  pl.tic  of  unialvamated  zinc,  say 
2^*  5  iTiches,aniltbrce'sixtccnths  thick, be  immersed, 
a/arie,  in  8  fluid  ounces  of  strung  bichromate  lluid, 
the  temperature  of  said  lluid  will  rise  to  nearly 
140°  F.  in  about  h.ilf  an  hour,  or  within  a  few 
degrees  of  the  highest  point  readwd  during  pro- 
longed  el  cot  ro-c  lie  mica  I  action  and  agitation. 
^V'hetller  the  sliRht  rcurdation  of  the  current  by 
Ihe  fluid  may  add  a  fr.iction  lo  the  heat  produced 
by  chemical  decomposition.  1  am  not  prepared  to 
say  ;  but  it  is  quite  certain  lK:it  the  develO|imcnt  of 
heat  within  the  cell  is  due  in  .1  great  measure,  tf 
not  entirely,  to  chemical  tictinn  of  the  fluid  on  Ihe 
zinc,  and  this  is  one  .imong  other  reasons  why  the 
plan  of  suspending  one  zinc  between  two  negative 
surfaces  has  been  adopted. 

Where  cells  have  been  employed  lo  operate 
electro- magnetic  motors,  however,  and  the  exciting 
fluid  has  been  sulphuric  acid  and  water  merely,  1 
prefer  to  use  a  single  negntive  surface  and  one  xuic. 
In  this  case  there  is  little  or  no  chemical  action  on 
the  anc,  beyond  what  is  represented  in  cun^Mit, 
and  the  energetic  disengagement  of  hydrogen  in- 
sures a  free  circulation  in  tTio  liquid. 

With  regard  to  the  method  adopted  for  agiuting 
the  fluid,  1  have  only  to  say  that,  after  many 
experiments  and  trial*  with  various  other  con- 
trivances, this  has  been  found  the  most  simple  and 
convenient.  That  ugitation  has  no  influence  wliat- 
ever  on  the  electromotive  force  of  the  batlery  is 
unquestionably  true,  as  Mr.  Preece  has  de- 
monstrated, nor  has  it  much,  if  anything,  to  do  in 
the  production  of  heat  within  llic  cells.  In  ^l.  its. 
action  is  purely  mcclianical,  and  agitation  by  any 
utber  device,  if  equally  practicable,  would  accompli^n 
the  same  result. 

The  suggestion  of  Professor  Adams,  as  to  iu 
oRecting  a  free  circtiUition  in  the  fluid,  by  which 
the  metallic  surfaces  arc  kept  constantly  clear,  or, 
10  use  a  meaningless  term,  defxtUxriutt,  is,  un- 
doubtedly, a  hint  in  the  right  diiecti(>u,  and  in 
entire  conformity  with  my  own  views. — Sctentiji( 
AmtriuiH. 

Figs  a  and  3  show  the  arrangement  of  the  plates 
and  air-tnbe  in  a  cell  of  the  Byrne  batter)-. 

In  Fig.  3  the  two  compound  plates  c  t  .ire  shown, 
between  which  the  line  plate  is  placed.  This  latiev 
is  indicated  by  :  in  Fig.  a,  one  of  the  compound 
plates  being  removed  :  /  f  is  the  air-tube  of  ebotute. 
the  lower  bend  of  wU\t\v  V'ja  iw^aS^  \vviwd*.  K  K  >vj 
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BYRNE'S  PNEUMATIC  BATTERY. 

Br    F.    lIlQCtNV 

Amokkkt  the  recently  mTn>d  ucedelcciric.il  ooirellics 
fram  lh«  Unilnl  States,  not  the  least  remarkable, 
it  th«  Bjrmc  Pneumatic  Batten',  which  for  its  site, 
uivcs  many  times  ihe  %-oliime  of  current  which  has 
nithcrto  been  obtainable  irom  the  most  powerful  of 
bntleries. 

Its  construction  has  been  already  described  i  the 
plates  are  platinum  ind  zinc  in  a  solution  of  chromic 
acid,  &c. 

The  platta  have  an  active  sur^ice  of  55  squai'c 
inches  each,  and  ai-c  distant  |  in.  From  each  other. 

The  behaviour  of  chromic  add  ax  an  electro 
negative  clement  in  a  battery*  has  not  hitheno  been 
aatisfitctory  when  employed  for  the  production  of  a 
great  qusritity  of  current  for  any  length  of  time,  in 
conKcqueiice  of  the  i.vant  of  diffusibility  of  the 
reduced  chromic  oxide,  which  is  fonned  in  contact 
with  the  ncRaure  plate.  Various  mechanical  means 
have  been  proposed  for  overcomini?  this  difficulty, 
such  u  the  circulating  battery  of  Le  Chuteaux,  in 
which  the  cells  are  placed  one  above  the  other  in  a 
Kuccessitin  of  steps  and  an  excels  ot  Hijuid  from  a 
rescn-oir  flows  by  gravitation  constantly  ihrougli 
the  scries. 

Bm  though  stKh  systems  are  valuable  for  tde- 
graph  puq)oscs,  they  arc  not  suJL-iblc  Uir  (he  produc- 
tion of  electric  light  or  other  electric  healing  effects 
of  a  current  active  in  an  exterior  conductor  of  lessor 
but  liiile  greattr  resistance  than  that  of  the  generator. 

'ITie  hatter)*  under  considers  tion,  appears  to  be 
especially  suitable  for  the  prixluclion  of  electricity 
in  grciit  volume  for  %  lunn^h  of  time,  depeudent 
upon  the  capacity  of  the  cells  employed. 

The  action  of  the  ;iir,  which  is  pumped  through 
tho  colls,  is,  to  remove  and  repl.icc  by  (resh,  the 
exhausted  Mihition  in  the  vicinity  of  the  platinum 
plate ;  thus  cauiiing  more  rnpid  absorptiun  of  the 
nydrofieii  cvoh-ed,  and  at  tlie  same  time  increasing 
the  local  and  other  action  upon  tite  xinc  plate. 

It  has  been  suggested  that  a  combination  of  the 
ozygCD  of  the  air  with  the  cvylvcd  hydrogen  takes 
place ;  but  this  is  disproved  by  the  faa  thai  pre- 
dsety  similar  effects  are  obt;iincd  when  coj  gas  is 
forced  through  the  solituon. 

The  funcLiou  of  the  compound  backing  of  copper 
and  le.id  to  the  pbtiniim  plalc,  appears  lo  be  to 
increase  its  coiiductibility,  and  also  to  sliften  it  and 
render  il  more  convenient  for  employ nient. 

The  internal  resistance  is  only  o-bj4  ohms,  and 
the  clcctro-motive  force  varies  from  1-49  to  I'Sfi 
volu  par  cell. 

The  electro-motive  force  increases  1-89  per  cent. 
shortly  after  immersion,  while  the  battery  remains 
ioacli^'c,  hut  decreases  upon  air  being  pumped  in. 
The  cause  of  this  appears  to  he  the  formation  of  a 
more  electro  positive  solution  iu  the  neighbourhood 
of  the  zinc  plate,  when  thebatlerj-is  cither  standing 
undi:i.turbed,  or  when  the  line  is  being  mpidly  dis- 
solved in  action.  In  order  to  test  the  coneclness 
of  this  view,  the  zinc  clement  w.is  placed  in  a  scju- 
rate  cell,  and  it  was  then  found  that  the  potential 
increased  as  the  solution  became  charged  with  aine. 

Ob»*n-alion  of  the  platinum  plaiu  under  these 
circumstances,  shewed  that  when  the  battery  was 
sintrt  drvuiici}  for  a  few  seconds,  a,  dense  cloud  of 
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chromic  oxide  accumulated  upon  its  surface :  Uui 
oxide  was  not  easily  dislodged  by  moving  \ie 
plate  about,  but  was  readily  disper^ei!  br  an  up- 
ward current  of  air  baUiles.  The  potenliai  of  tiie 
bnttorv  increased  with  its  i-emoval ;  in  this  rtspecc, 
tbcrolbrc,  the  action  of  the  current  of  air  resemttlei 
that  of  the  nitrous  acid  gas  given  off  from  tte 
negative  plate  of  the  Grove's  battery  when  tbe 
current  is  actt\-e. 

A  considerable  difference  exists  beteen  the  atom 
of  the  accumulated  oxide  upon  a  cirboa  and  t 
platinum  plate,  the  pores  of  the  fbfmer  becoDm 
filled  with  an  obstinately  adfaorcnt  mass  of  uxid^ 
which  is  thus  sheltered  (fom  the  actitin  of  U»  oa- 
rcntofairand  liquid. 

For  example,  in  a  carbon  battery  with  plates  uf 
equal  surface,  the  carbon  plate  .Kquircd  a  Dei;.'  ' 
potential  equal  to  '435  volts  aftcj'  having  been  ^^<>^ 
circuited  fur  one  minute  (as  compared  witk  1 
similar  plate  of  dean  carbon  in  the  same  soluticn). 

Tliis  negative  polarity  decreased  to  -084  vola  ia 
5  mintiles,  hut  the  same  diminution  occurs  wilbi 
platinum  plate  in  about  half  the  time. 

When    bichromate    iMtteries    are    employed  ii 
telegraphy,  no  inconvenience  is  experienced  ' 
polarisation  of  the  carbon  plate  when  t  squareii 
of  surCice  is  allowed  for  "015  webers  of  cm 
and   it  is  not  essential  thai  this  surface  lace 
zinc. 

The  back  and  front  of  a  carbon  plate  are  tinnflf] 
of  different  potcTitialt  whvn  anything  ap|_ 
to  the  full  force  of  the  Imiiei^'  is  being  utilbed. 
Ctiuilibnum  is  mpidly  restored  during  thcinti 
of  rest. 

The  solution  used  in  tfac  Byrne's  battery  a 
powerful  oxidant,  and  forms  chrumate  of  merru 
when  in  contact  with  that  mtatal,  ilierefore  amsl, 
mation  of  the  rinc  plate  doc*  not  protect  it  from' 
solution,    bv    the  sulphuric    nctd    present.     ~ 
chromile  of  mercury  is  replaced  by  that  of 
and    the    sulphuric    ackl   displaces'   the    ch 
oxide,  which  then  combines  with  the  8u)phaie 
potash  to  form  chrome  alum. 

The  continuous  destruction  of  zinc,  and  coM^ 
qticni  reduction  of  the  solution  pie^'enis  tlie  im- 
plication of  tliis  battery  to  other  than  temnonxy 
Curposes,  but  there  are 'many  cases  in  which  it  auf 
e  employed  with  advanla^  as  a  convenient  aiul 
abundant  source  of  clectricit}-. 

An  idea  of  the  cnormona  quantity  of  cm 
which  this  batter)'  can  furnish   may' be  obtaini 
from  the  fact  that  each  cell  is  equal  to  from  S  lo  Ti 
quart  size  Grove's  batteries  connected  up  qtuai' 
lively. 


We  are  enabled,  through  the  kindness  of  Pro* 
Hughes,  lo  give  in  the  present  No.  of  the  ?a-~., 
some  illuarations  of  the  various  form*  in  whidi  te 
has  constnicted  his  "microphone."  Fig.  i  coasisa 
of  a  short  length  of  a  childSi  wooden  pen-and-peodi 
holder,  a  ponion  of  the  side  being  cut  away  aad  1 
flat  piece  of  wood  fixed  to  it ;  this  forms  a  saiB 
box  in  which  is  fixed  a  small  square  piece  of  fisit 
charcoal  impregnated  with  mercury" ;  uound  tfcif  * 
line  wire  connection  is  twisted.  A  second  tuion 
piece  of  charcoal  is  Uid  on  the  first  piece,  u 
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in  the  fig.,  tho  whole  rorming  a  kind  of  anvil. 
Resting  on  the  latter  is  a  piece  of  mercuri;ilised 
charcoal,  nbouc  t|  inches  long,  uid  hinged  truns- 
vcricly  near  the  centre  of  its  length  by  an  axis 
turning  In  a  bearing  made  of  :l  piece  of  shcei  braths. 
Thitt  piece  of  brass  is  bent  double,  so  that  the  por- 
tion fonr.ing  the  bearing  of  the  axis  docs  not  touch 
the  surface  of  the  wooden  base  to  which  it  h 
secured.  A  wire  is  connected  to  the  brass  bcanng 
so  as  to  enable  the  circuit  to  be  completed.  The 
wooden  case  is  placed  inside  a  small  square  box. 
and  is  secured  to  the  buttom  of  l)ic  latter,  as  shown 
by  Pigs-  3  and  3- 

Fig.  4  shows  the  apparaius  arranged  for  making 
the  movements  of  a  ny  audible.  The  feci  of  the 
base-boardare  small  india-rubber  blocks ;  the  cylinder 
is  of  gas  carbon,  and  the  annlof  mercurialised  blow- 
pipe charcoal . 

Fig .  S  U  a  very  sensitive  form  of  microphone  ;  it 
essenttaily  consists  of  an  upriglit,  cJgj.r-&hapcd 
piece  of  gas  catbon,  Uie  lower  end  pointed  and 
resting  on  a  slight  hollow  formed  on  a  small  block, 
ftlso  of  gas  carbon.  The  upper  end  of  the  ctg.ir 
rests  on  a.  similar  piece  of  carbon  with  a  rather  large 
hole  drilled  in  it.  The  carbon  blocks  are  secured 
to  a  i<mall  piece  of  wood,  which  in  turn  is  secured 
to  the  frame  of  an  ordinary  tracing  slate,  the  frame 
itself  having  its  wuodun  back  fixed  toit,  aad  mouuted 
on  a  wooden  b-uc,  as  shown .  Wires  lead  away  in 
all  ca.<>ea  to  an  ordinary  BcII  tclcphunv,  and  a  few 
cells  of  any  form  of  baltcry. 

Fig.  6  shows  ihc  vcrj-  simple,  but  at  tlic  same 
time  efficient,  microphone.  It  conitisU  simply  of 
two  French  nails  fixed  parallel  to  one  another,  a 
Uiort.  distance  apart,  on  a  board,  a  third  nail  being 
laid  across  the  two.  This  simple  instrumenl,  when 
connected  with  a  battery  and  a  Bell  telephone,  pro- 
duces vf^ry  audible  sounds  in  the  latter,  if  the  board 
be  touched  ever  so  gently.  Articulate  speech  is 
also  "reproduced  in  the  telephone  very  distmctly  on 
speaking  near  the  nails. 

Various  theories  have  been  propounded  to  account 
for  the  results  produced.  The  cause  of  the  effects 
seem  almost  obviously  due,  as  has  been  suggested, 
to  a  variation  in  the  perfection  of  the  contact 
between  the  touching  surfaces. 

[We  shall  be  pleased  to  receive  correspondence 
from  our  readers  on  the  subject  of  their  experiments 
with  the  Microphone."— F.DiT.  Tbl.  Jour.] 


ON  THE  DETER MlXATIOX  OF  THE  SCALE 
VALUE  OF  A  THOMSONS  QUADRANT 
ELECTROMETER  USED  FOR  REGISTER- 
ING THE  VARIATIONS  IN  ATMOSPHERIC 
ELECTRICITY  AT  THE  KF.W  OBSERVA- 
TORY. 

By  an,  WHIPPLE,  a.Sc..  Superintendwloflht  K«w 
OtBcmTory. 

TuL  Meteorological  Council,  being  desirous  of 
nnolvsing  Ihc  photographic  traces  produced  by  their 
elecirograph  at  xhn  Kew  Observatory  some  time 
since,  requested  the  Kew  Commitiee  to  institute  a 
series  of  experiments,  with  the  view  of  determining 
ihc  scale  value  of  the  insirumcnt.  in  order  to  pre- 
pan  a  suitable  scale  fur  uicasuriiig  ihc  t-urves. 
/Zrc  experiments  were  all  made  in  Ur.  De  l^ 


Rue's  laboratory,  Charlotte  Street,  PortluK)  PUee, 
London,  with  his  large  chloride  of  silver  batten, 
*vhicli  he  very  generously  placed  at  my  disposal. 

In  the  lirst  experiment  readings  were  taken  oa 
a  scale  divided  into  fortieths  of  an  inch,  which  n-at 
placed  in  the  exact  position  occupied  by  the  fnioL 
face  of  the  cylinder  of  the  registering  appanitui  of 
the  cloctrograph. 

The  ballCTy  terminals  were  then  attached  to  th« 
electrodes  of  the  instrument,  and  the  celts  joined  u; 
in  scries  as  required.  The  deflections  produced  Iff 
the  different  potentials  were  read  off  OQthcEcafs 
with  the  following  results,  the  quadrants  being  pal 
to  earth  at  the  beginning  of  each  experiment 
the  view  of  obtaining  a  con'ect  %'alue  of  the  lero. 

In  experiment  l.only  the  potential  of  Iheposilit 
pole  was  measured. 
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In  the  next  experiment  the  jxwitive  deflectic 
were  read  for  potentials  ina'casmg  by  hundreds  1 
to  800  cells,  and  the  negative   lor  puientiaU 
creasing  by  twenties  up  to  300  cells. 
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The  negative  deflections  in  the  next  expcric 
were  obtained  lor  potentials  diminishing  front  1 
cells.     The  ixjwlive  again  increased  by  hundr 
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T!ie  scale  was  then  di  amounted,  and  a  frame 
ltoitut«d  for  it  contaiTiinj;  a  scRsilised  sheet  of 
iper  (such  as  is  used  in  the  self- registering  photo- 
■phic  initnimenl  al  Kcw)  and  having  a  slidinp 
oner. 

The  image  of  Iho  illuminated  slit-  rcRt^cted  from 
B  mirror  of  ihe  electrometer,  falling  un  Uiis  paper, 
idc  a  photographic  impression  of  each  deflection 
tbe  needle  with  rarious  numbers  of  cells  in  cir- 
it  The  time  of  exposure  of  the  paper  was  two 
fiutes- 


ic 


After  the  sheets  had  been  dcvelojwd  and  fixed, 
e  deflections  were  measured  with  a  ububtin;; 
UTument,  and  the  folloving  results  obtained: 
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Aer  these  experimcntH  the  <]uadraiits  were  put 
earth,  and  the  instrument  left  until  the  following 

6 ruing,  when  ob^enations  were  again  made  of  a 
ibr  nature. 
Ill  was,  however,  ubseircd  that  the  deflections 
fated  were  found  generally  to  be  somewhat  larger 
■iithos«  of  iho  previous  day  for  the  same  number 
■Cells  joined  up. 

[After  this  the   photographic  slides  were  again 
fDunted  in  the  place  of  the  scaleand  the  defection!' 
ttinered,  which  on  the  sheets  being  measured 
rfl  rtsulis  as  follow  :— 

EXPEXIUHKT  6. 
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In  the  next  experiment  the  deflections  were 
measured  for  e»xry  twenty  cells  added  on  from  200 
negative  10  800  po5iti\-e. 
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ExrsBiMicHr  9. 
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By  combining  the  results  of  all  the  abo^*e  experi- 
ments, and  lacing  the  means  for  every  hundred 
cells,  we  have  the  following  table  : 
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On  laying  down  these  \-alues  in  a  curve,  mnlcine 
use  only  of  those  between  ilic  limiu  of —  soo  aiiu 
+  700,  as  ihc  others  are  bcvoml  the  capability  of 
correct  registration  by  the  electroKranh.  wo  find  a 
reguUr  smooth  ciirye  is  produced  (j-nown  by  the 
fig.),  which  being  projected  upon  one  of  the  ordi- 
Dates,  gives  n  sc;<le  by  means  of  which  the  cioctro- 
grams  are  now  easily  tabulated. 

The  value  of  the  electromotive  force  of  one 
Do  La  Rue  chloride  of  silver  celt  being  foj  volt, 
u  determined  by  Messrs.  De  La  Rue  and  MClllei' 
{Proa  Roy.  Soc.,  vol.,  xxvi.  p.  314),  the  scale  thus 
fonned  has  booa  assumed  to  rvprebcnt  voUs  with 
sufficient  accuracy  for  (he  rcuuircd  purpose. 

M^  twst  thanksarc  due  to  Air.  Scaton  and  Mr.  R. 
W.  F.  Hairiiton,  for  aaawtancc  rendered  mo  in  tho 
prosecution  of  the  experiments. 


M.  TROirV'^'S  TELEPHONE.* 

1  nwz  the  honour  tn  commumaito  to  tlic  Academy 
of  Science  the  lalcM  reMilts  of  ihe  researclies  I  h:ive 
made  in  relation  to  the  telephone,  by  the  applica- 
tion of  multiple  vibrating  membmncs,  lending  lo 
reinforce  the  intensity  of  the  tninsmitred  currents. 
In  my  communication  of  loth  December  la.st,  I 
r^nnounced  that  one  could  si^nMbly  reinforce  the 
'  {ntensity  of  the  currents  produce*!,  and  consequently 
the  intensity  of  the  sound  itself ;  and  to  this  end  1 
adopted  a  polyhedral  series  of  membranes  vibrating 
in  unison.  The  present  is  a  now  arrangemenc, 
which,  taking  advantage  of  the  flame  principle,  gives 
better  results. 

a  A  is  a  tubular  magnet  surrounded  by  a  solenoid 
along  its  whole  length.  In  front  of  otic  of  its  poIr?s, 
a,  is  a  circular  membrane,  m,  simibr  lo  lh.it  of  ilie 
ordinary  telephone,  but  pierced  at  its  centre  by  a 
hole,  the  diameter  of  which  is  equal  to  Ihc  external 
diameter  of  the  tuhtibr  magnet,  .\t  the  other 
[pole  ^  is  a  similar  mcmbrano  .m',  not  pierced. 

The  advantage  of  thi^  comWnation  will  be  easily 

understood :  on  speaking  in  front  of  iliac  pole  of 

Ihe  magnet  before  which  is  pl.ieed  the  perforated 

membrane  M,  the  sonorous  wavei^  throw  this  into 

vibration  and,  continuing  their   path  through  Ihc 

I  tube,  cause  ihe  second  membrane  m'  to  vibrate 

'also.     It  follow*  tluiC  the  magnet,  being  in{liiciice<t 

umultaneously  at  both  poIcs,scti  up  in  the  solenoid 

currents  which  are  notably  more  intense  than  if  it 

TTcrc  influenced  at  only  one  pole  and  by  only  one 

I  membrane. 

The  rctXrix-cr,  simitar  to  the  tmnsmilter  just 
described,  receives  the  corresponding  currents ; 
and  these  set  the  the  two  memhranes  into  simul- 
taneous vibration  :  the  car  placed  at  a  receives 
directlvthe  sounds  produced  by  the  first  membnuie 
M,  while  those  from  the  second  reach  it  through 
the  interior  of  the  lube. 

This  novel  disposition  is  most  effective  in  com- 
paring exiierimcntally  the  results  furnished  by  the 
singlL-mc-mbraiie  lelephone  (nell's)  with  those'  fur- 
nished by  the  multiple-membrane  telephone.  In 
fact  it  is  only  necessary  to  listen  alternately  at  the 
two  faces  of  this  telephone  to  observe  nt  once  a 
difference  in  the  recdvcd  sounds  :  those  received 

*  ^t^mled  to  iJte  Fnitctt  Aamitntj  at  &d«i<«. 


at  <]  appc.v  sonslbly  double  in  intensity  to 
received  at  6. 

The  difference  is  still  more  striting  if,  while  trans- 
mitting or  receiving  a  sound  of  iai-ariablc  intensity 
through  the  multiplc-mcmbrnno  telephone,  the 
membrane  m'  be  occasionally  5toi>ped  from  vibrat- 
ing.  Ttiis  determined,  it  is  easy  to  sec  that  one  can 
augment  the  intensity  of  the  curreots  and  con- 
se<|uently  of  the  sounds  by  intercalating  between 
the  two  primary  membranes  a  series  of  membraoes, 
»,  parallel  and  e^uidisiant,  surrounding  the  solenoid 
and  influencing  it  throughout  its  wbcuc  (ongth. 


liA^ 


The  Ac.idepiy  wilt  allow  me  at  the  same  time  to 
explain  the  pHncipIoof  a  new  telephonic  apparatus 
with  which  I  have  Utcly  experimented,  and  whicb. 
I  propose  tn  make  the  subiect  of  a  special  ai 
hercaUer.    It  consists  as  follows  : — 

A  vibratory  metallic  membrane  forms  one  of  tl 
poles  of  a  baitcrv  of  high  tension  ;  the  other  poleif 
brought  under  the  control  of  the  plate  by  means  of 
a  micrometer  Kcrcw,  which  allows  the  distance 
between  the  screw  and  plate  to  be  varied,  accordiss 
to  the  tension  of  the  twittcry,  without  their  e«r 
being  in  conuct.  I'bis  distance  should  itercr  u* 
ceed  that  which  the  battery  can  spark  acrois. 
Under  these  conditions  the  membrane,  ribradng 
under  tlie  influence  of  sonorous  waves,  has  the 
cITect  of  constantly  altering  the  distance  between 
the  poles,  and  so  to  vary  inctamantly  lli«  iiitcnvityof 
the  current ;  consequently,  the  rocfflving  apparat  ~ 
experiences  miignctic  itiriations  in  proportloit 
the  variations  of  the  current,  the  result  being  th; 
the  receiving  mcmbrano  is  caused  to  \*ibra,te  I 
chronously. 

The  new  telephonic  apparatus  is  thus  bued  upoi' 
Ihc  possibility  of  varyinjj,  within  very  wide  hmil^r 
Ihe  resistance  of  the  circuit  external  to  a  battery  ' 
high  tension  whose  poles  are  not  in  actual  conta 

This  resistance  may  be  varied  in  its  conditions  b 
interposing  a  vapour  or  difTerent  media,  such  as 
or  gases  more  or  less  rarefied. — La  Naturt. 


tyof 

^tttl^ 


AX    rMPRO\TD    TELEPHONE. 

Some  important  improvements  upon  Professor  Belf* 
Telephone  have  recently  been  made  and  ptttcnted 
bv  Mr.  E.  Cox  Walker,  electrician  {of  Ihe  firm  of 
Mess.t$;.  T.  Cooke  and  Sonit),  of  York,  As  is  ntnr 
prctlv  generally  known,  Professor  Well's  tclephotM 
consists  of  a  small  bar  magnet,  around  one  eiij  ci 
which  is  wound  a  coil  of  (ine  silk  covered  copper 
\  wTe,anillAi\a\A\Ta,^of  thin  sheet  iron  or  ferroti 
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Upon  the  diaphragm  a  mouth>piecc  is  placed  Tor 
the  purpose  of  concontrating  the  voice  of  the 
speaker  upon  Ibe  centre  of  the  diuphragio. 

Connection  bomg  xnida  by  an  ordinary  tolccraph 
w{rr,.tt  (lie  other  enil  of  which  isojiolhcrtcIopKonc, 
t-artous  articulate  sounds  can  be  cofivcjcd  to  long 
distances. 

Thouffh  almost  any  sound  could  t)c  transmitted 
with  wonderful  distinctness,  it  was  found  both  in 
practice  and  experiment  that  the  utility  of  this 
novel  instrument  would  be  much  enhanced  if  those 
sounds  could  be  by  any  means  intensilied  so  as  to 
retieirc  the  auditor  or  undue  attention,  and  avoid 
the  necessity  for  [lie  sender  to  speak  with  more  than 
ordinary  loudness.  Willi  this  view  expcnmeufs 
were  made  with  enlarged  diaphragms,  but  these, 
although  givinj;  myrc  volume,  causes  a  thickness 
and  camparalivc  indistinctness  of  the  sound. 

Theoretically,  it  mi^fbt  be  supposed  that  if  the 
transmitting  power  of  the  telephone  could  be 
doublodjaud  made  to  act  In  unison,  that  the  intensity 
of  the  sound  conveyed  would  be  in  the  same  latio 
as  the  Diultipli cation  of  the  telephones,  iind  in  work- 
ittfl  out  this  idea  Mr.  Cox  Walker  has  cffccled  a 
valuable  improvement.  The  improvement  consists 
in  doubling;  or  qu;idru|>Hng  the  di»nltr;i^ni  .ind  its 
aoocssorics,  and  dividing  the  mouthpiece  sci  chat 
to  eadi  diaphragm  there  is  a  currespunding  sub- 
mouth-piece.  Imtead  of  using  two  or  four  single 
titagncts.  Mr.  Walker  adopts  one  or  two  magnets 
Mmewhat  of  a  horse  shoo  shape,  the  coils  being 
connected  as  for  ordinary  horse  shoo  electro-mag- 
nets, and  the  connectionii  made  with  the  trans- 
mitting wire  in  the  ordinary  wjy. 

Talung  ilie  quadruples  mouth-piece  as  an  example, 
it  might  be  cxphiinoil  thus  ^— the  ordioarj-  singSc 
letepbuao  mouth-piece  is  elongated,  and  instead  of 
the  orifice  leiiding  dirct-t  to  the  diaphrugm  it  is  liivi- 
dod  into  foursmaTlcr  channels,  each  of  which  collect! 
and  directs  the  sound  on  to  the  diaphragms  covering 
the  magnets,  Mr.  Walker  does  not  have  a  separate 
diaphragm  for  each  pole  or  coil,  but  has  so  con- 
structed the  under  side  of  the  moulh-piccc  that  it 
nips  the  diaphragms  tightly  across  the  middle  and 
around  theopeniagconiainiRg  the  coiU.and  virtually 
divides  them. 

We  had  the  privilege  x  short  lime  since  of 
witnessing  some  expenmcnls  made  with  the  im- 
proved telephones  on  Messrs.  Cooke's  premises  in 
Concy-srreer,  unrlerthe  superintendence  of  Mr.  Cox 
WaJkcr.  Convereations  were  carried  on  and  songs 
were  sung  thn)ugh  both  tha  single  telephone  of 
Professor  Bell,  and  the  duplex  and  quadruple*  im- 
proved telephones  of  Mr.  VV'alker.  Comparisons 
CDtild  thus  be  made,  and  it  was  found  that  as  nearly 
as  could  be  calculated  by  the  auditor  the  intensity 
of  the  sound  transmitted'  thmagh  the  duplex  tele- 
phone WHS  double  of  th;it  transmitted  through  the 
fiingU:  instrument,  and  the  same  proportionate  in- 
crease was  distinguisliabie  in  the  quadruples  tele- 
phone- The*e  result.*  wt;rc  obtained  nnt  only  in 
the  rransmis.sion  of  the  human  voice,  but  precisely 
the  same  effect  w;!*  lJl1ser^^-tb!e  whrn  the  strains  iir 
.1  violin  and  a  small  muiic.il  hn\  were  sent  through. 
The  Boltcst  notes  of  the  riolin  were  he.ird  with  mar- 
vellous clearness,  and  the  whole  of  the  experiments 
ipcrc  of  Uw  moi^l  utistactory  character. 

Mr.  Walker  contemplates  still  further  increasing 
the  intensity  of  the  sound  by  adding  to  tlie  number 


of  coils,  diaphragms,  and  corresponding  divisions  in 
the  mouth-piece,  and  he  is  hopeful  that  an  octoplex 
telephone  will  give  eight  times  the  intensity  of  a 
single  one.  The  improvements  already  effected 
will  render  the  tmnsmisston,  and  especially  the 
receipt  of  telephonic  messages,  a  matter  of  much 
greater  comfort  and  facility.  Besides  tho  mouth- 
pieces,   Mr.   Walker   has   patented   improved    exr*     H 

K*cces,  the  advantage  of  which  is  that  the  ear-piece  V 
»ng  tipered  to  a  sm.ill  point,  the  sound  can  be 
more  easily  concentrated  on  the  tympanum  of  the 
ear.  without  at  the  same  time  occasioning  any  dis- 
comfort b)*  tho  pressure  of  the  instrument,  in  addi- 
tion to  which  two  ear-pieces  can  witli  liwility  be  used 
at  the  same  time.—  Vori  Datljr  Herald. 

[Thcoctoplcx  instrument  has  since  been  made,  and 
the  trials  have  resulted  as  anticipated,  l^hc  instru- 
ment was  cxhibite<l  at  the  Koval  Society's  soiree, 
on  the  1st  May,  and  at  tlio  Royal  Institution,  on 
the  3rd.] 


THE  NEW  YORK  FIRE  ALARM  TELEGRAPH 

BLTIEAU. 

This  New  York  Fire  Department  is  acknowledged 
to  be  tho  best,  most  efficient,  and  most  complete  of 
any  in  tho  world.  That  muchof  its  efficiency  is  duo 
to  the  use  of  the  telegraph  no  one  will  question. 
Considerable  changes  and  improvements  have  re- 
cently been  made  in  tho  telegraph  bureau,  and 
SCT'oral  new  instruments  and  apparatus  .idded,  so 
that  to  a  visitor  tlie  place  now  presents  an  imposing 
appeanince. 

The  operators'  room  is  situated  upon  a  raised 
platform  in  the  front  p^rt  of  the  building,  and  is 
enclosed  by  a  cabinet  of  solid  mahogany,  carved  in 
the  most  elaborate  manner,  the  whole  space  occu- 
pied within  the  enclosure  being  twenty  foet  square. 
The  lines  from  the  various  poles  are  brought 
through  an  iron  frame  work  into  tho  loft  of  uie 
building,  on  which  the  lightning  arresters  are 
situated.  From  that  point  ihey  are  carried  into 
the  wix>d-work  in  such  a  manner  as  to  be  entirely 
hidden  fi^m  view. 

The  switch  board,  which  is  of  marbletsed  slate  of 
the  most  beautiful  design,  is  located  on  the  southern 
side  of  the  operating  room.  Here  are  also  situated 
tho  gulvanometers,  which  indicate  at  all  times  tho 
con<lition  of  each  wire  and  battery.  From  here  tho 
wires  diverge  to\vard  tho  l>ox  circuits,  being  carried 
to  the  opposite  side  of  tho  room,  where  tho  ap- 
paratus IS  placed  on  which  the  fire  alarms  are 
received. 

Bv  means  o(  fire-stops  all  signals  from  the  street 
boxes  arc  transmitted  to  the  company  cjuarters 
direct,  and  without  the  low  of  a  seconds  time, 
The  signals  are  received  on  the  small  gong  in  com- 
pany quarters  several  seconds  in  advance  of  the 
signal  on  the  large  gong,  on  account  of  the  siwJ  of 
the  hitter. 

.\ll  the  machinery  used  fur  sending  and  rccciv- 
\n%  alarms,  sigtuils,  and  mes.sagcs  is  duplicated 
throughout,  so  that  the  failure  of  .iTjy  piece  of  this 
great  mechanism  will  not  affect  ot  d.t'vi.'^  \J\«.'^- 
medi«c  rcco^tvotv  or  ViMvw&vifiAW^  *A  licwraA,  T^i» 
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annunciator  numbers  after  being  dropped  down 
from  any  cause  are  immedialcly  restoiid  10  their 
places  by  electricity.  The  office  is  also  provided 
with  ibe  niOGt  finished  and  improved  apparatus  for 
testing  the  tnr^'i,  and  calculating  closely  the  loca- 
tion of  any  iniciruption  or  trouble  Trhich  may 
exist  on  any  of  the  circuits.  There  is  also  an  in- 
strument for  testing  ntitomatically  the  alarm  wires 
and  making  a  register  ol  liuch  test  once  in  every 
ten  minutes,  by  means  of  a  register  provided  for 
the  purpose,  and  likewise  showing  the  condition  of 
these  wires  on  a  separate  annunciator.  I'herc  zn 
sixty  ciicuits,  comprising  fony-one  box  circuits, 
over  which  alarms  arc  recci%'ed;  ten  gong  circuits, 
over  which  alarms  are  tninsmiued  ty  the  company 
quarters;  and  three  dial  circuits,  and  two  towo- 
circuits.  An  luEpcction  of  tliis  beautiful  piece  of 
complicated  and  useful  apparatus  will  ivcll  repay 
Ihc  visitor  to  the  headquarters  of  the  fire  depart- 
ment.— Ti*  Optroter. 


POST  OFFICE  TELEGRAPHS. 


The  account  of  receipts  and  jwvmcTits  by  the 
Poslfflftster-Gencnil  in  respect  of  the  Po&t  Office 
telegraphs  for  the  financial  year  ending  on  March 
51  l^K  jU5i  been  isKucd.  It  shows  that  the  payments 
amounted  to  .^kSTiT-iJ,  of  which  sum  the  receipts 
fell  short  to  ihc  extent  of  f^2.s,^i.  The  capital 
account  shows  that  out  of  a  totiil  authorised  capital 
of  jC*'75J'0"io»jt'>^'o>«>3  hxis  been  expended.  The 
Comptroller  and  Auditor-General,  in  his  report, 
explains  that  the  sum  of  ^336, 271  claimed  credit  for 
under  the  head  of  expenditure  for  telegraph  under- 
takings includes  certain  Amounts  whicn  hav-o  been 
excluded,  as  having  been  otherwise  adjusted,  and 
Ibcse  sums  being  deducted,  would  leave  Ihc  lota] 
expenditure  for  the  year  at  ;^j  16,098.  for  which  ihc 
Treasury'  authority  has  been  ruriitxhtfd.  The  charge 
of  C^.'Xi  against  the  telegraph  capital  account  is 
udmitled,  in  pursuance  of  Ihc  recommendation  of 
the  Public  Accounts  Committee.  During  tlic  yoar 
18  of  the  o!Bcer»  of  the  lale  telegraph  companies 
have  commuted  their  censions,  and  jt'i8,4r,i  has 
been  paid  to  them.  Appended  to  the  Audiior- 
Genei^'s  report  is  an  alwlract  account  prepaied  in 
his  dcpartmcni  showing  the  receipts  on  the  telegraph 
capital  account,  from  it»  commencement  to  the  3ISI 
March  last,  as  having  amounted  to  jf9,609,74r,  and 
the  payment  to  jC9.6i'i079,  leaving  a  deficit  of 
jt*.338'.  Out  of  the  sum  of  jC9."50,000,  authorised 
under  the  Telegraph  Acts  of  1869,  1871,  1873,  and 
]676>  expenditure  to  the  amount  of  £^M'iS>'!'i  bas 
been  .iHowed,  leaving  a  balance  of  jtl3/,<)2i,  to 
which  must  be  added  the  sums  received  for  ihc  sale 
of  premises,  old  fittinRS.  and  the  ttcamcr  J/^wrfrM, 
;Ca,545,  as  shown  in  his  previous  reports,  and  the 
sum  of  i^sSS  received  from  the  Great  Eastern  and 
Cowcs  and  Newport  Railw.iy  Comnanies,  and 
handed  over,  in  pursuance  of  Treasury  instructions, 
to  the  Paymastcr-Gencrjl,  for  the  purpose  of  being 
placed  to  the  credit  of  the  telegraph  capital  account  ; 
making  the  total  amount  avaujible  for  future  expen- 
dilurc/i^i^o^j. 


Ilcbitto. 

Laying  arid  Mrfiair/'n^  (/  EletMc  Tei^apk  Cltifa, 
By  Captain  v.  Ho&ki;ek,  Royal  Danish  £0^- 
neers.     London  :  E.  and  F.  N-  Spon. 

It  may  not  appear  %-cry  creditable  to  the  EngWi 
telegraph  cable  engineering  profession  that  theotK 
work  which  has  appeared  bearing  on  the  subject  d 
cable  laying  and  repairing,  has  been  brought  out  br 
a  foreigner,  but  the  want  of  such  a  work  caoiut 
really  l«  said  to  have  bc«a  much  fell.  We  think  ihu 
there  is  more  than  one  English  telegraph  engineer 
who  would  have  bmughl  out  a  book  on  the  lubjcci 
had  I  here  been  any  great  need  of  such  a  proiluctWB. 
The  little  book  before  us,  although  txiating  eri- 
dcnl  marks  of  being  the  work  of  a  foreigner,  is  sliU 
a  vtry  creditable  trc-iiisc,  and  contains  much  infof- 
matioD.  The  author  has  had  some  cons)denl& 
experience  in  cable  laying  and  repairing,  and  s 
therefore  very  competent  to  write  00  the  subject 

.Mmost  every  point  to  be  considered  in  the  laying 
of  a  cable  is  dealt  with ;  the  selection  of  a  roun. 
the  pi«per  steamers  to  carr)- The  cable,  thcmachinity 
employed  on  board,  the  proper  way  to  cwl  iW, 
cables  in  the  tanks,  and  the  difficulties  cncounicnd ' 
in  changing  from  one  tank  10  another  when  paying 
out  the  cable,  are  well  explained.  Aiso  Uicrcpiiruij 
of  fouity  cables  is  briefly  but  sufficiently  considered; 
indeed,  there  is  but  very  little  of  the  superfluou* 
matter  which  is  usually  considered  so  neccssnrvin 
books  dealing  with  technical  woik.  Captain  Hoitiw 
may  be.  pcrh:ip»,  excused  for  introducing  oneortvro 
sections  dealitig  briefly  with  the  matbematiul 
theory'  of  laving  and  picking  up  cables,  as  heisoclr 
following  tne  usual  practice  m  doing  so,  but  the 
utier  uselessnessof  such  theoretical  dcvctopmentiii 
perfectly  well  known  to  every  practical  cable 
engineer,  .^s  an  exercise  to  the  mind,  the  practt:e 
of  mathematics  is  invaluable,  and  in  a  \tty  hr^ 
number  of  cases  mathematical  investigations  areo' 
great  value  to  the  praaical  engineer,  and  it  is  only 
those  who  are  themselves  ignorant  of  llie  s^ibjeci, 
who  sav  that  mathematics  arc  useless  for  anr 
practical  purposes,  but  still  it  is  a  pity  that  so  mucb 
matter  should  be  introduced  into  technics]  books, 
which  would  much  better  have  a  place  in  malhC' 
matical  treatises. 


Ilotts. 

The  Paris  ExtiioiTiON— In  ilie  French  Section  ol 
the  Exhibition  there  is  a  vcr>'  good  display  oE  telegra- 
phic apparatus;  but  in  the  EngUsb,  American,  aaJ 
other  foreign  seciions  there  is  very  little  apparatus  ta 
be  seen.  Mesws.  Siemen*,  Bros.,  the  British  Tele- 
graph Company,  and  the  Telegraph  Construction  and 
Maintenance  Company,  exhibit  a  Tariety  of  the  ordi* 
tiary  well-known  tttlcgtaphic  apparatus  in  ii:«e  in  Eng- 
land, ProEctsor  Bell  exhibits  hi»  tvlephonvs,  Mr. 
Jammon  his  grapnel,  and  Mr.  Sanderson  ftomc  tpeci. 
mens  of  his  lightning  rods.  Nothing  >s  j-et  sbawii 
from  America.  In  the  French  section  the  Dumber  of 
specimens  of   snbmarine  cables  shown  is  rather  »ro 
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pnn'nf  to  English  electriciuis,  who  are  too  apt  to  con- 
sider that  nearly  all  tho  work  of  this  k!ni]  la  done  in 
Eag\»nd.  The  principal  exhibits  are  ihc  Meyer  multl. 
phx  apparatus,  the  Baudot  apparatus,  which  ii  an 
applicaUoD  dI  tho  M«y«r  sjrttem  ef  dUtributing  the 
currentJ  to  the  Hughe*  printer.  There  is  a  duplex 
Hughes  alio,  which  >■  employed  in  conjunction  with 
Steam's  oambinatian  o£  resistance  coils  and  coo- 
cleaaeTs.  There  i»  a  great  varioty  of  Morac  initru- 
meots,  French  single  needle  instruments,  and  electric 
belU.  The  French  TclejTaph  Admini  it  ration  cxhihil 
specimen  poles,  conitruclion  tools,  maps  and  modeli  of 
the  French  lines,  and  the  apparatus  in  a«e. 

In  tbe  House  of  Commoot  oq  May  37th,  in  reply  10 
Dr.  Lyon  Playfair,  Sir  H.  Selwin-Ibbcison  said  tfiat  the 
report  of  the  two  officers  (Messrs.  IVcece  and  l-'ischcf), 
of  tlM  Postal  Telegraph  Serficc,  who  were  sent  to 
Anoriea  last  year  to  investigate  and  report  upon  the 
telegnph  system  of  the  Uniled  SUlei,  would  not  b« 
priot«d  or  circulated,  as  it  contained  inform. ition  of  a 
confidential  character,  such  being  supplied  by  private 
taltKTapb  companies  in  America  with  the  understand- 
ing  that  it  would  not  be  made  public. 

The  Amoy. Hongkong  section  ol  the  Gnat  Northern 
Company's  Cables  is  under  repair, 

Mr.  Frank  L.  Pope,  the  wctl-known  American  Tele- 
graphist, has  just  arrircd  in  F.nglnnd  from  the  United 
States.  We  are  much  indebted  to  ^t^.  Pope  for  the 
admirable  obituary  notice  of  Profewor  Henry,  (ho 
eminent  Am'rican  Electrician  and  Physicist,  which 
appears  in  the  pnrwnt  numbtrof  the  Journal. 

Mr.  Edison  Ends  that  the  hissing;  souihU  arc  lost 
when  spoken  against  the  whole'  diiiphragm  of  the 
pbonograph.  If  the  diaphragm  be  screened  by  another 
pUle  having  a  small  hole  with  sfiarp  serrated  edges  in 
il,  they  are,  on  the  contrary,  rnnforced  and  recorded. 

Ai*  architectural  photograph  of  a  largo  building  has 
been  taken  in  Dundee  by  means  of  the  li^ht  from  a 
Gramme  dynamo-electric  machine  of  a  power  equal  to 
Son  candles.  The  view  was  taken  by  liftcen  mtnules 
exposure  in  a  Crowded  thoroughfare,  during  a  drenching 
nin,  and  within  an  hour  of  midnight.  The  photograph 
could  not  have  been  taken  so  well  by  daylight,  for  the 
Ulllog  rain  would  have  obscured  it. 

14.  Gti  vMPBtDS  new  signalling  instrument,  which  wc 
heralded  in  our  last  number,  is  a  multiplex  Hughes 
insliumenl,  called  "  Hughes'  Perfcctor,"  and  can  be 
arranged  to  give  as  many  as  eight-fold  me-tHages, 
With  107  rotations  of  the  chariot  per  minute,  it  gives 
an  average  of  30  telegram*  for  each  keyboard  per  hour. 
Meyer's  multiplex  inslrument,  which  receives  lour 
messages  at  once,  gives  a  corresponding  average  of 
twenty  •one  telegrams  per  hour. 


A  statue  of  Jan  Van  Eyck.  ovor  twelve  feet  high,  hat 
been  executed  in  bronie  by  elect ro-deposit ion,  and  Mt 
up  at  Brussels.  The  skin  is  about  a  quarter  of  an  inch 
in  thickness,  and  the  likeness  to  the  model  i)  of  course 
absolute. 

Tub  system  of  "grading"  salaries,  which  appears  to 
be  an  oRlcial  euphemism  (or  s.il.-iry  reduction,  recently 
introduced  by  ihe  Weitprn  Union  Telegraph  Company, 
in  order  to  curtail  expenditure  to  as  to  pay  a  satilfac- 
lory  dividend,  is  causing  much  diisallslaction  amongst 
American  operator. — T!u  O^r^tot, 

Capb  CoLO-tv  TiMBiK  FOR  Tklccnaph  I\>Las.— 
Knopfiin  lUmt,  which  is  as  hard  when  green  as  when 
dry,  yields  thick  straight  poles  from  thirty  to  fifty  feet 
long.  JUapari,  and  Ihe  scented  wood  TamAoti,  arc  also 
good  for  poles.  The  white  ants,  so  destructive  of 
ordtnar}-  timber,  do  not  molest  theic  woods. 

Thb  loyal  subjects  of  Her  Majesty  at  Esquimalt, 
British  Columbia,  had  a  h*d  scare  the  other  day.  The 
telegraphic  cable  between  San  Juan  and  the  Lopei 
Islands  broke — probably  talked  to  death  by  the  im- 
mense Ru.fxian  names  with  which  it  h<id  to  wrestle 
during  the  past  lew  months.  The  breakage  occurred 
just  at  the  time  when  war  bctwcrn  England  and  Russia 
seemed  imminent,  and  the  news  was  left,  like  an  in- 
teresting story,  "to  be  continued."  At  this  critical 
moment  a  Russian  man-of-war  put  into  Esquimalt  for 
repairs.  The  valiant  Britishers  first  thought  they  would 
open  fire  on  the  ship  with  their  mountain  hawitzers, 
However,  the  Governor  concluded  it  would  be  best  to 
make  assurance  doubly  sure,  so  he  sent  ■  boat  over  the 
Strait«  of  Fu»  to  Port  Town»end,  the  nearest  point  in 
the  United  Stales,  to  iind  out  whether  it  was  peace 
or  war.  It  iitcned  out  to  be  the  former,  and  so,  that 
Russian  war  vessel  still  floats  on  the  Pacific. — 7^ 
Oj>rtatar. 

Tmk  Eastern  Telegraph  Company  announce  that  the 
Lisbon  and  Madeira  cable  has  been  repaired,  and  that 
direct  communication  is  restored  with  South  America. 

The  Great  Northern  Company  announce  the  estab- 
lishment of  a  special  courier  service  between  Amoy 
and  Koochow,  a  courier  leaving  each  place  for  the  other 
every  day  at  2  p.m.,  and  occupying  45  hours  in  tf»vef» 
Etng  the  distance  between  them. 

At  a  conference  of  representatives  of  each  of  the 
Australian  colonies  held  at  Melbourne  on  the  subject 
of  telegraphic  communication  between  England  and 
Australia,  it  was  agreed  to  accept  the  proposition  of 
the  Eastern  Extension,  Austrahsia,  and  China 
Telegraph  Company  to  duplicate  the  cable  between 
Singapore  and  Port  Darwin,  subject  to  the  ratification 
of  the  Australasian  Parliaments  and  thB  Bh&rflholdera 
of  the  oom^n^ . 
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DURlxc  a  reccDl  tel«(>Uon«  ooncert  between  Buflhlo 
•nd  N«w  Voih,  over  a  WcKcrn  Unioa  wife,  the  singers 
at  BufFulo  could  be  heari)  on  a  telephone  in  a  private 
office  in  New  York.  An  inveiligation  showed  that  the 
private  line,  to  which  the  telephone  in  lh«  office  was 
alUchftd,  approached  at  a  certain  place  to  the  Wntcn 
Union  wire;  bitt  the  distance  between  the  wires  coald 
not  be  leu  than  ten  feel. 

Tub  Boslon  Ur^ieal  and  Surgieal  ^imrUal  Mj-s  that 
the  Dtililyaf  the  telephone  in  the  da**  drnsanitration 
of  atifcultaiive  sif^ns  oF  disorder  of  Ihecliesi  isbein}; 
studied  wiiit  good  pioinisc  of  succeu.  Piofossor  da  Costa 
made  a  preliminary  trial  in  March  last,  at  the  Pennsjd' 
vanin  hospital,  ot  a  Bell's  telephone,  constructed  by  Dr. 
W.  B.  HopkiiH,  a  former  imtdent.  Il  vra>  testetl  by 
cases  ol  cardtnc  marmur*,  and  different  varieties  of 
renpiratioii  ;  and  whila  the  remit*  obtained  Mrcte  not 
fully  latiKf.ictory.  it  was  believed  to  be  demonstrated 
that  a  slight  modi6catioa  in  the  construction  of  the 
itutrumcnt,  enabling  it  lo  respond  to  more  ddicato 
impulM^  uaiitd  fit  it  for  the  purpose,  and  make  it 
an  almott  indtspcosabJe  adjunct  to  Uie  clinical  amphi- 
theatre. 

In  onr  last  issue  wc  stated  thai'  priorily  of  invenlioo 
of  the  phonograph  had  been  claimed  for  an  Italian, 
Ourauthority  was  mitlaken.  It  should  have  been  the 
Kpsaliri^  telephone. 

Wb  understand  that  the  Gim  of  Messrs.  Siemens  and 
Halske,  of  Berlin,  has  received  an  order  from  the 
Qiitish  Government  [o  gel  ready  as  soon  as  possible 
300  electric  lighting  apparatuse*  for  the  British  fl«ot, 

H.  ToHHasi  has  described  his  new  relay  for  sub> 
mafias  cable  work  to  the  French  Academy.  ItcoDitsli 
of  a  powerful  horsc.shoc  ma^et  with  a  very  li{;ht 
magnetic  ^stem  of  two  small  par.^llcl  magnets  between 
it*  potcs.  Each  of  the  m«gTtcts  is  pivoted  at  ilsccalTe, 
■nd  carries  m  liltie  iaqHtl  intended  to  prodnco  a  jarfitig 
for  the  purpose  o!  diMngagiag  tbo  contacts  of  the  local 
circtiit,  and  rcnderint;  the  movements  of  the  system 
more  prompt.  When  no  signals  arc  received  the 
moveable  magnets  are  held  in  Ihcie  icro  position  by  a 
permanent  mayuct.  The  relay  atts  with  reverse  cur- 
rents, and  if^irranged  lu  operate  iMorte  and  Huj^ies 
instruments.  It  is  so  sensitive  that  it  can  be  moved  by 
tke  current  from  a  ce'l  compose-J  of  a  copper  wire  and 
a  line  wire,  dipping  iolu  a.  drop  of  acidulated  water, 
passed  thrwigh  a  pLink  of  dr>'  wood  30  ccntimctrci 
long;  that  is  to  say,  a  reiiatAilce  equivalent  to  several 
million  kiloutslres  of  ordinary  talngraph  wire,  Bxperi* 
imcnts  xrilfa  it  aX  the  Central  Bureju  of  Telograplis, 
raris,  over  a  line,  s.ooi  kilome'.re*  long,  including  aSo 
kilometres  of  subterranean  wire,  have  shown  that  a 
single  Oanicll  call  iisufReicnt  to  work  the  Alorsc  with 
it.  On  the  cable  between  Mnr-willes  and  Aif;iccs.  500 
■l/ej  hag,  32  words  a  loioutc  hare  been  obtained  by  W 
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from  the  Hughes  instniraent  with  the  current  (nm 
three  or  four  Daniell  cells^  and  by  a  particular  tntnf^ 
roent,  enabling  the  Hughes  to  act  fay  revone  cnnwb, 
33  words  per  tninate  havebeen  reached, 

0«  50MK  PHBMOHeKA  OF  EtSCTROLTSIS. — AnODfll 
the  well-known  effects  of  pissing  a  current  of  chereial 
electricity  Ihrnugh  n  non-metallic  conductor,  are-  (1), 
Electrolysis,   whereby  the  electrolyte    is    divided  Int* 
primary    and    secondary    products,    which,    ^leaUtif 
generally,  bear  to  one  another  and  lo  lb«  electrodn 
a  relation    homolo^us  with  that  which  the  nclah 
in   the  active  cell*  bear  to  one  another  and  to  thnr 
U<]uids.    (3.)  Themis  a  bodily  carrying  fctrward  of  tiK 
whole  electrolyte  in  the  direction  of  the  current,  and 
this  is  more  marked  according  as  the  electrolyte  is  1 
worse  conductor.     (3).  There  is  an  action  oompoaDdnl 
of  the  above  two,    If  sulphuric  acid  be  electrolysed,  tt« 
acidity  is  Increased  argund  the  +  electrode.   If  mtphUt 
of  copper  be  electrolysed    between    pladnum    potif, 
copper  (as  sulphate)  travels  to  the  —  electrode,  ha 
not  in  sufhdcTit  quantity  to  replace  that  which  is  there 
deposited. — (Hit:orf,  Wiedemann.)     Remembering  tkt 
molecular  indifference  which  cryslalloids  and  colioiii 
bear  (o  one  another,  the  question  prcscQted  Itself:  U 
there,  in  a  miatun:  of  the  two  kinds  of  matter,  sufllosst 
contintiity    and    mobility    amongst    the    crystalloid 
molecules  to  citahlish  an  dec  trie  chain?     IF  there  be 
so  — molccubf  currents  being  wholly  suppressed   by  titt 
colloidal  obslfuctian — a  valuable  means  would  be  fur- 
nished for  tracing  the  "  wandering  of  the  ions."    Watsr 
was  boiled  with  snITidenl  gelatine  to  form  a  stiff  }o^. 
In  this,  while  w<irm,  a  little  sulphate  of  sodium  wv 
dissolved  together  with  some  litmus.    To  one  portioaa 
drop  of  dilute  sulphuric  add  was  added,  to  another,  a 
drop  of  ammonia.     When  the  jellies  had  set  in  gliB 
cells,  pairs  of  sheet  platinum  electrodes  nearly  fitting  the 
cells  were  thrust  in,  about  two  inches  apart  in  Ixitir 
caiM,   Six  pint  platino-zioc  battery  cells  were  attached 
to  each   (In   succession).     Flattened  bubblus  of   gai 
forced  themiclves  up  from  both  poles  with  a  crackling 
noUc.  In  a  quarter  o£  an  hour,  in  the  slightly  reddened 
cell,  both  (aces  of  the  +  electrode  were  clothed  with  a 
brighter  and  more  transparent  red  envelope,  but  some* 
what    thicker    towards   the   other   electti>de.      The  — 
electrode  was  coated  with  u  transparent  blue  envelope 
The«c  two  conditions  spread,  and  met  one  another  in 
about  threcquartcrs  of  an  hour,  in  a  vertical  plane 
bctK-cr^n  the  two  electrodes,  somewhat  less  than  twice 
iis  far  from   the  ^  as  Ear  (com  the  4"  electrode  j  the 
blue  band  being  the  widest.     This  plane  was  naia- 
taincd  (or  three  hours  after  its  establishment  witli  the 
current  in  action,  and  kept  the  same  {or  days  after  ihs 
current    had    been    broken;    although    by   automatisj 
difiusion,  the  bluencss  and  redness  have  spread  back* 
wards.     A  umilar  effect  was  produced  in  the  blue  jelly^ 
The  boat  devetopoil  pcoducnl  a  slight  fusion,  which 
was  confined  lo  the  —  electrode, — Pkof.  CL'tuftiB  ■ 
\    the  Pof.  Sc.  Rnie«. 
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Mr.  T.  a.  Edison  has  token  out  a  patent  in  the 
United  States  for  a  paper  puncher,  which  will 
perforate  a  receiTcd  message  on  a  strip  of  paper,  m 
that  it  may  be  aulomatieally  transmitled  further  on- 
The  punchn  is  worked  by  a  rotary  electric- engine,  and 
cootrolted  by  the  armature  of  the  receiving  initrument, 

Wk  I«am  from  the  ^oufHoJ  6/  ikt  Ttltgrafh  thai  the 
"  olfida]  jfazetlc  "■  of  the  U.S.  Patent  Office  has  been 
lemponrily  suspended,  a.s  aUo  haa  the  printing  of 
•pacifications.  This  is  Awe  (o  the  fact  that  the  funds 
relcigaled  to  th(>  Patent  ORicc  for  publishing  purposes 
by  Congress  bare  become  cxhausled,  and  a  new 
Allowance  bju  not  yet  been  granted. 

Ur.  C.  H.  Wilson  of  America,  has  patented  in 
tftat  country  a  meaoi  of  overcoming  the  troublnomc 
nulual  inductive  action  bctvrren  Inn  long  parallel 
Enes  DO  which  the  duplex  and  quadraplvx  syst&as  arc 
it  work.  It  consists  in  conneeting  up  between  ti>c  two 
artifidal  eirenit3  of  the  duplex  and  quadruplex  balances 
a  series  of  condensert  and  rheostats,  so  as  to  neutraliso 
the  disturbance. 

Mn.  M.  H.  Albsrger,  an  American,  claims  to  have 
discovered  that  a  compoartd  cnblc,  formed  of  a  copper 
oooductor  iniuUted  with  glnsat  and  sheathed  in  an 
iron  tab»,  when  heSLtcd  red  hot  CJin  be  dtawn  out  into 
irire  tike  a  bar  of  solid  metal,  (he  conductor  remaining 
u'psrfcctlymsuUted  as  before.  Tbeinventor  proposes 
lo  use  this  cable  for  subterranean  lines, 

HtKcntoLYTK  Dkcomposttiox  of  Watrr,— Recent 
experiment*  of  M.  Boui'et,  »how  that  the  amount  of 
'  tIectrSoty  required  to  decompose  a  given  volame   of 
water  is  the  same  at  all  piusurcs. 

DiscHAXCK  If*  Vaccuo.— M,  Warren  dc  la  Rue 
ffnds  that  vacua  formed  by  the  absorption  of  carbonic 
acid  by  potash,  or  of  hydrogen  by  spongy  palladium,  arc 
impassible  by  the  current  from  us  mnny  as  11,000 
chloride  of  silver  celU.  When  the  vacua  are  only 
parli.1l,  the  discharge  passes,  and  is  so  sIcAdy  (hat  all 
its  stricx  may  be;  photographed. 

W»  have  tcecived  an  Haboralely  illustrated  catalogue 
from  the  Scientific  and  General  Notrdty  Company, 
Smtthfteld.  It  ii  replrte  with  all  thn  pranks  of  »cienc« 
and  the  tricks  of  parlour  magic.  In  the  electrical 
deportment  our  attention  has  been  arrested  by  the 
pheflomeaa  which  %x*  styled  the  "  Electric  granules,  or 
prismatic  vit  A I  germs,"  for  rrc  thought  we  had  at  last 
disoovMvd  some  doe  to  th«tniys(erion»  but  well-known 
scimtrRc  dogma,  "  Eleclticiiy  i*  Life."  We  were 
disappointed,  however,  for  a  veil  of  secrecy  enshrouds 
the  matter.  "This  oompound,"  says  the  learned  author 
of  the  General  Novelty  Catalogue,  "is  entirely  unknown 
In  the  scientific  world,  and  its  inlrodudinn  has  caused 
the  most  profound  exdiement ;  for  the  extraordin.iry 
diangea   it  undergoes  and  the  effects  produced    are 
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positively  anaceountablfl,  and  can  only  he  ascribed  to 
the  eaistence  of  a  wm/tlrriitu*  forte  hitherto  unlcnown." 

Thk  phonograph  may  beoome  usefiU  in  fixing,  or  at 
least  perpetuating,  the  pronunciation  of  words.  It  was 
said  by  M.  Paris,  at  a  recent  Conference  of  the 
Sorbonne,  that  if  all  the  people  alive  who  spoke 
French  were  suddenly  exterminated,  the  survivors 
among  other  nations  would  be  unable  to  exactly  revive 
the  present  French  pronunciation  by  the  help  of 
written  record*.  With  proper  phonographic  matrices 
such  a  catastrophe  might  be  contemplated  liK^^'T 
by  phllotoglsls  and  linguists.  It  may  alio  happen  that 
students  in  the  future  shall  study  the  pronunciation  of 
foreign  languages  by  the  help  of  a  phonograph  instead 
of  a  teacher.  Properly  prepared  matrices  in  French, 
German,  and  American,  giving  ail  the  characteristic 
nasals,  gutturals,  and  twangs,  being  sold  in  the  shops 
for  a  few  shillings. 

Clbctric    Street    Lamp. — A  trial  was  made  on 
Mondny  night,   May  6,  of  a  street  lamp   for  electric 
lig^iting,  devised  by  Mr.  Bore.    The  lamp  is  In  rear  a 
semi -hexagonal  reflector,  and  the  front  is  covered  by  a 
flattened  convsK  opal    xlass,   so    that    the    intensely 
brilliant  point  of  ligtit  emanating  from  the  carbons  is 
not  visible,  but  instead  a  glowing  white  diffuned  ligbt 
is  very  clfectivcly  radiated  in  all  directions,  giving  a 
soH  and  very  pleasant  illumination  of  all  objects  in  the 
roadway.     In  (he  electric  light  itself  nothing  new  wax       - 
attempted,  the  old  Bunsen  battery  being  the  source  and     ■ 
the  Dubost)  apparatus  the  manipulator  of  the  points. 
Two    of     these    lamps    were   kept     in     action     (or 
some  hours,  one  at  the  Mansion  House,  the  other  at 
the  Royal  Exchange.    With  fire  such  lamps  placed  in 
opposite  directions,  so  as  to  obliterate   the  i^tcnv^ly      M 
dark  shadows  which  the  intensity  of  the  electric  light      ■ 
always  produce*  when  thrown  00  one  side  only  of  the 
place  to  bo  lit  up  the  whole  of  the  space  between  thfi 
Dank,  the  BKChango,  and  the  Mansion  House  eotdd  be 
perfectly  ilhimirtated ;  and  if  the  Siemens  ma^eto* 
electric  machines  were  employed  the  cost  would  l>e,  we 
believe,  considerably  less  than  thi-  present  cost  of  t'ne 
inefTcctive  gas  lights,  which  paled  and  grew  dim  before 
their  two  electric  rivals.    The  effect  produced  by  the 
opal  glass  is  the  very  agiee.ible  diffusion  ol  light  90 
pure  in  quality  that  colours  in  all  shades  can  be  nioely 
dial ingtii shed,  whilst  the  lettering  of  omnibuses,  news«       _ 
papei    and    play    hilts  can    be    read   at   many    yardt      H 
distance.      For    drivers  of   vehicles  the  effect   of  this      " 
diffusion  of  the  electric  light  ii  everything  that  can  be 
desired,  and   does  not  subject   them   to  the   serious 
inconveniences  which  they  suffered  from  the  glare  of 
the   naked  electric   lights   hitherto   presented   to   the 
public. 

TaLBORAPH  Routes  Bsrn-Esy  EwctANO  akh  Imdia. 
— At  a  recent  meeting  of  the  Society  of  Arts,  Major 
Bateman  Champain,  R.E.,  read  a  ^^i,\*  -*«W«St.Vfc 
triced  the  on^fl  itii  <p^o^«a»oV>!<w,\>(»fc:«v^"<'2ww»*«^ 
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propoundMl  for  securrap  rapid  DommuntciliDB  irith  out 
TndJAn  Grnpir«,  and  recdunted  the  difficulties  which  Had 
been   experienced   in  canning    titcm    into  execution. 
Sn«  the  beginning  of  lut  year,  the  Eastern  Company 
has  been  in  possession  of  a  complete  doubled  s^slem  of 
communication  with  the  East,  and  tbo  linn  to  India, 
may  be  thus  enumerated  :--Thc  Constantinople  route 
to  Fao,   and  single  cables  to   Bushire;  the  distinct 
double  line  from  London  to  Biishire,  n4  Teheran  ;  a 
gulla.pCfcha     cable     from     Bu»hire     to     Kurrachee ; 
Hooper's  cable  from  Bushiie  to  Juk^and  a  double  line 
from  Jailc  to  Kiirrachoe ;  a  cable  from    Fiilmouth,  e/4 
Cibralta  and  Malta,  to  Snea  ;  land  liues  across  France 
lad  luly  to  Malta  and  Suei.  and  twx>  cables  from  Suei 
to  Bombay.   Mnjor  Champnin  afterwards  dealt  at  some 
length  upon  the  ijuctlion  of  telegraphic  charges.     A 
diacnssion    followed,  in    which    Sir    James  Ariderson 
eapressed  the  opinion  Ihat  wc  had  arrived  at  a  period 
of  oiir  hUlory  when  we  miitl  account  with  telegraphy. 
In  the  present  ca^ie,  although  it  might  be  hoped  that 
wu  would  not  occur,  yet  if  war  wero  to  occur,  what 
would  be  the  case  if  the  linos  were  cut,  and  what  would 
the  nation  do  if  war  n-cre  to  break  out  ?    This  question 
should  be  discussed  very  carefully,  and  Covemmeal 
sboold  devi*e  a  plan  by  which  commumcslion  migbt 
be  kept  up  with  this  country,  and  with  other  chief 
■tationi  of  the  Empire.     All  our  lines  might  b«  cut  by 
an   enterpriKng  enemy,  and   the  only  w.iy  to  secure 
neutrality  of  communication,  was  to  establish  so  many 
lines  by  land  and  sat  that  the  enemy  would  not  think 
it  worth  while  to  cut  any  of  Ihent,  becausv  (here  would 
be  so  many,  that  communication  could  not  be  inter- 
rupted.    So  (jr  as  Europe  was  concerned,  only  about 
lhre«  despatch  boats  would  be  necessary  to  keep  up  the 
commnDicalion   between   the   Rcct  and  this  country. 
Supposing  war  to  break  out,  we  should  have  a  Reel  at 
or  about  Bcsika  Bay  or  the    Dardanell«3.     Assuming 
that  the  lines  in  the  Me<iitcrran»ii  were  cut,  a  de4p.ilch 
boat  could  go— if  wr  were  friendly  with  Grcecc^ioa 
near  point  on  the  coast  of  that  emntry,  and  another 
might  be  despatched  to  Kavarino,  and  thus,  in  a  few 
hw»n,  eommanication  might  be  estAblished  with  Italy. 
There  might  also  be  an  eslabhshment  of  communication 
by  Malta  ot  Gibraltar,     [f  Franc«  were  our  ft1«nd,  lh« 
communication  by  Tunis  and  the  Algerian  coa»t  might 
be  made  available.     If  his  suggestion  as  to  cables  wcic 
adopted,  it  would  be  of  little  use  for  the  enemy  to  break 
the  cables,  as  rcgard.t  the  Mediterranean,     So  far  as 
Aden  wa«  concerned,  alter  six  weeks'  notice.  Ihey  might 
land  the  cable  at  varioui  places,  and  it  would  only 
require  two  despatch  boats  to  carry  on  the  communica- 
tion with  Aden,     Between  Aden  and  Bombay  we  should 
have  to  make  the  best  defence  we  could  by  vessels  of 
war.     Cabtes  s.hould  be  laid  along  the  highways  o( 
commerce.     Sit  Fredcriclt  Goldsmid  thought  it  desir- 
able that  a  telegraphic  tine  should  be  established  which 
should  stretch  across  to  the  bead  of  the  Persian  Gulf 
without     passing     through     Kuxsian     territory.      Dr, 
Siemens  thought  that  the  communication  between  this 
oMMtfrf  and  /adia  wis  pntly  well  established  even  in 


case  of  war.  The  telegraph  might  ba  regarded  u 
neutral  properly  by  Russia,  even  if  war  wore  to  break 
out.  .Mr.  Hyde  Clarke  mored  a  rote  of  tbiuiks^to  the 
lecturer  (or  hii  valuable  communication  made  to  the 
society  that  evening.  The  Chairmnn,  in  seconding  the 
motion,  referred  to  the  idea  of  Dr.  Stcroms  that,  \tt  case 
of  war  with  Russia,  the  telegraphic  lines  would  be 
treated  by  that  country  under  the  rules  of  netrualjly; 
but  he  would  observe  that  a  short  time  since,  such  was 
the  condition  of  the  ordinary  lines  of  communication, 
that  recourse  bad  to  be  bad  to  Bombay  for  sending 
news  to  this  country.  Therefore,  he  Uiought  our  duty 
was  to  multiply  lines  of  communication  as  far  as 
possible,  and  a  tine  of  connection  might  be  carried  lo 
such  a  point  as  Latakia. 

In  an  interesting  communication  to  ffiatunt  Kt. 
Robert  Sabine  states  that  the  effect  of  surface  tensioe 
produced  by  the  action  of  light  on  ciystalline  selenl.itn, 
arc  strikingly  shown  when  Ihe  selenium  forms  one  of 
the  metals  in  a.  small  roluic  cell.  On  oonttru:ti»g 
such  a  oel),  by  suspending  a  plate  of  selenium  {annealed 
at  300*  C.)  from  a  platinum  wire  into  a  cell  of  %rater.  ia 
which  a  strip  of  platinum  foil  was  likewise  immersed. 
the  selenium  pole  was  foimd  to  be  electro-positive  t« 
Ihe  platinum  pole,  the  difference  of  potentials  between 
lliem  being  about  +  01  volts.  On  allowing  light  lo 
fall  on  Ihe  selenium,  it  became  at  once  electro -negative 
to  the  platinum,  the  difference  of  potentials  beiag 
at  first  —  0"03  volts.  This  difference  gradually  leuened 
howerer,  as  the  light  was  kept  on  until  the  selenium 
ag^in  became  electro- positive  to  the  platinum,  and  a 
constant  condition  was  reached,  at  which  the  differeiMe 
o£  potentials,  though  still  positive  in  hvour  of  tha 
selenium,  was  less  than  when  both  metals  were  in  tb« 
dark.  Mr.  Sabine  found  that  the  slightest  shading  o! 
the  light  affected  the  elerfro-moiivc  force  of  Ihe  couple, 
and  he  hopes  lo  utilixc  the  latter,  by  means  of  a  mirro' 
galvanometer  and  photographic  paper,  as  a  recorder  of 
the  intensity  of  daylight. 

Electric  Resist.^ncb  or  Sclcviuh.— M.  Frosi- 
mann,  experimenting  with  ban  of  selenium,  3$ 
centimetres  long  and  two  millimetres  in  diameter, 
enclosed  in  a  brass  tube,  with  an  opening  in  tts  side  to 
allow  a  beam  of  light  to  fall  upon  them,  Ands  that  Ihs 
deflection  on  the  galvanometer  when  the  light  impinges 
is  proportional  to  t'le  number  of  elements  in  the  bat* 
tcry  employed.  Daylight  produces  Ihe  maximum  effect, 
a  spirit  lamp  Hamc  produdng  but  a  small  defiectton. 
Of  coloured  hgbtt,  yellow  gives  Ihe  maximum  and' 
green  the  minimuin  deflection.  Tfte  rays  of  a  lamp 
transmitted  by  yellow  and  red  glass  give  a  more  power, 
ful  effect  than  when  allowed  to  fall  direct  upon  the 
bars.  Certain  solutions,  such  as  chloride  of  copper 
and  indigo  solutions,  intercept  the  active  rays  com- 
pletely; whilst  others,  such  as  chloride  of  chromium* 
and  above  all  the  solution  of  selenium  in  very  opaqtis 
sulphate  of  carbon,  give  a  greater  effect  than  dinc( 
'    ndUuon, 
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Igroceelringg  of  .Societies. 

SOCIETY  OF  TELEGR.\PH  ENGINEERS. 
A  Sp«dal  G«n«nil  Mectine  ol  thi^  Society  was  held 
on  Thii»d*y  the  asrd  inst  (or  iTie  purpose  of  hearing  a 
paper  nad  by  Mr.  Prttce,  Vice-preiident.  on  the 
9ub)ect  of  Profenor  D.  Hugliei*  inrastif^tiona  wiih 
The  "  Microphon*."  Dr.  Sietnens,  K.R.S.,  President  oJ 
the  Society,  occupied  the  Chair;  anH  amonj;  (he 
eonipim/  wc  noticed  the  Dtilce  of  Argyll.  Iha  E:irl  ol 
St>nhop«,  Lord  Claud  Hamilton.  Lord  Lindviv,  Dr. 
Lyon  PUyfair,  Profeuor  A.  Grahjm  Bell,  Sir  Wtlti.im 
Thornton,  Ac.,  8u.  A  very  Urge  and  evidently  op- 
prcciatiTc  audience  gave  proof  of  the  lively  interest 
wit  in  the  recent  discoveries. 

A  microphone — wc  can  icnTcely  say  tJie  microphone, 
ai  it  may  be  so  variously  const rucied— may  he 
considered  as  a  supplement  to  the  telephone,  its  ofRco 
being  to  lake  up  and  render  nudible,  through  the 
■gennr  of  the  telephone,  sounds  which  would  other- 
Wife  be  inaodible,  or  which  would  at  lust  he  so 
faiot^  audible  as  to  be  incapable  of  transmission  by 
telephones  atone.  It*  action  depends  on  a  now  well 
known  property  of  some  substances,  vie  :  thai  of  vary- 
ing their  electrical  resistance  undct  varying  physical 
CMtditions,  such  as  str»*,  temperature,  iic.  The  vast 
amofintof  interval  awakened  by  the  Invention  of  the 
llticBlattng  telephone  lias  r.itused  experimenCen  in  all 
psrts  of  the  civihtcJ  world  to  turn  their  attention  to 
Nch  phenomena,  and  there  can  be  little  doubt  th;il 
Inany  ol  them  hjvc  obtained  yrty  simil.if  re&ultc. 
Foremost  among  them,  until  now,  was  Mr.  T.  A, 
Edison  of  New  York,  who  discovered  that  carbon 
varied  its  electrical  restUance  with  vanation  of 
pre:*3ure,  and  wfho  ba*ed  hii  articulating  telephone 
upon  this  principle.  Now  we  have  Professor  Hughes 
la  the  (ore,  who  shows  us  that  not  only  carbon  but 
several  other  subsl.incei  poues>i  tlii*  property,  to  a. 
degree  hitherto  undreamt  of.  so  much  so  that  il  is  not 
necessaiy  to  apply  the  force  through  mechanical 
agency,  as  in  the  Edison  telepltone,  tlie  almotphcric 
nedium  itself  being  sufficient  for  the  purpose.  Thus, 
a  W.SVC  of  sound  impinging  upon  Ihc  carbon  or  other 
substances,  Ihniugh  which  an  electric  current  is  flowing 
causes  a  variation  of  current  strength :  and  if  a  tele- 
phone  forms  part  of  the  circuit,  this  variation  is  audibly 
registered. 

The  apparatus  recjuired  lo  exhibit  the  phenomenon 
may  be  of  the  simplest  order;  and  much  prominence, 
perhaps  a  lilllc  too  much,  was  given  by  Mi,  Preece  to 
(h*  primiiivnncss  of  the  materials  which  it  pleased 
Profeaior  Hnghcs  to  employ.  His  battery  consisted  oF 
three  small  tumblers,  with  a  flat  spiral  u(  copper  wire 
for  the  positive  pole,  and  a  strip  of  zinc  for  the  nega- 
tirc  pole,  separated  by  wet  clay.  The  telephone  was 
td  home  m'alce,  and  consisted  of  a  bar  magnet  about 
4  inches  long,  one  half  coil  of  an  old  electro>magnet, 
and  a  square  piece  of  ferrotype  iron,  3  inches  sc^uare, 
damped  between  two  piecir^i  oi  board,  hollowed  out  at 
their  centres.  Match-boxes,  halfpenny  luonoy-boxcs, 
blta  of  card-board,  and  a  liberal  supply  oE  sealing-wax 
llHide  up  the  rest  of  the  plant. 

Starting  with  a  clear  preconceived  idea  of  the  pro- 
bable rvsults  which  might  be  looked  lor,  Professor 
Haghcs  introduced  into  the  experimental  cinniit  a 
ttreiched  wire,  listening  attentively  with  the  telephone 
to  detect  any  change  that  might  occur  when  the  wire 
was  tpoken  to  or  scl  iiitu  trdnvcnc  vibi:ttiLins  by  being 
plucked  aside.  Gradually,  till  the  wiie  broke,  the  strain 
was  varied,  but  no  effect  whalovor  was  remarked  except 
at  the  moment  when  the  wire  broke.  The  effect  wna 
but  momentary,  but  invariably  at  the  moment  of  break- 
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ing  a  peculiar  "rush"  or  sound  was  heard.  He  then 
sought  10  imitate  the  condition  of  the  wire  at  the 
moment  o(  rupture  bj'  icpUdng  the  broken  ends  aad 
pressing  llicm  together  with  a  constant  and  vary. 
ing  force  by  the  application  of  weights.  It  was  found 
that,  if  the  broleen  end*  rcstud  upon  one  another  with 
a  slight  pressure  of  not  more  than  one  ounce  to  the 
square  inch  on  the  joints,  Mund»  were  disiitictly  tepro- 
duced,  although  the  effects  were  very  imperfect.  He 
then  gave  up  Ihe  wire,  and  cast  about  to  find  a  sub- 
stance  or  a  combination  of  subftancu  which,  wlten 
influenced  by  sound  waves,  would  transmit  the  sound 
lo  the  telephone,  and  he  found  that,  if  he  filled  a  small 
glass  lube  with  a  mixture  of  tin  and  iioc.  knowa  as 
■■  white  bmnxe,"  plugged  the  cods  with  pieces  of  car- 
bon, and  connected  the  whole  with  a  galvanometer  in 
circuit,  on  slightly  pfcssing  the  carbons,  and  thus  com- 
pressing  the  meUllic  partic:les,  he  obuined  a  defleaion 
m  One  direction,  whilst  on  exeili:ig  a  tensile  strain  on 
the  glass,  and  thus  »liglitiy  exp.tnding  t  he  space  occupied 
by  the  metallic  parlicTcs,  he  obtained  a  deflection  in  the 
other  direction.  This  seemed  to  show  that  the  com- 
preision  brought  the  mcUtlic  particles  into  closer  and 
better  contact,  thus  diminish  ing  the  resistance  of  the 
ciri:uit,  and  vUr  versii. 

Another  form  of  transmitter  tried  by  Professor 
Hughes  he  has  himself  described  a*  follows: — "The 
tube  transmitter  consists  of  an  exterior  glass  tube  tvu 
inches  long  and  one  quarter  of  an  inch  in  diametci. 
In  it  are  (our  separate  pieces  of  willow  charooal,  each 
one  a  quarter  of  an  inch  long,  and  two  terminals  of  the 
same  material.  The  terminals  are  fastened  in  the  tube 
and  connected  externally  with  the  line,  and  internally 
with  the  four  loose  pieces.  In  this  case  a  is  made  to 
press  on  u,c,  O,  S.  and  r,  until  the  resistance  offered 
to  the  electrical  current  is  about  onc-Ihird  that  of  the 
line  upon  which  it  is  lo  be  employed.  It  may  be  at- 
tachcd  lo  a  resonant  board  by  the  ends  a  or  r.  If  the 
result  were  simply  due  lo  vibrations,  wo  should  Iwve  a 
and  B  making  greater  contact  at  a  dlRflrent  lime  from 
K  and  r,  and  coniequent  interference.  If  it  were  a 
simple  shaking  or  moving  of  n,  c,  d,  h,  and  r,  it  could 
produce  no  change,  as,  if  a  pressed  more  strongly  on  c. 
It  vrould  be  lost  on  a,  and  also,  if  the  tube  werei  at- 
tached by  the  centre,  we  &liuuld  have  no  effect ;  but,  if, 
the  effect  be  due  to  a  swelling  or  enlargement  of  u,  C, 
D.  e,  .and  r,  it  would  make  no  difference  where  it  i* 
attached  to  the  rcsonant>board,  as  is  actually  the  case. 
Again,  reduce  the  pressure  of  a  upon  b,  &c.,  until  they 
are  not  in  contact,  and  no  trace  of  current  can  be  per- 
ceived by  shaking  the  tube.  The  instant  lie  sonorous 
vibrations  pa.si  in  the  tube  there  is  electric  contact  to  a 
remarkable  degree,  which  could  only  have  taken  place 
by  the  molecules  enlarging  their  sphere  under  the  in- 
fluence uf  the  sonorous  vibrations." 

Other  and  simpler  combinations  were  next  tried, 
with  Hurprising  results.  A  heap  of  clean  small  shot; 
two  French  nails  laid  parallel  to  each  other,  and  a 
third  lying  across  or  laid  between  (hem;  a  jule  ol 
nails  stacked  timbcr-fashinn  ;  all  these  and  many 
Others  were  found  to  (vrni  excellent  transmitters. 

Pre-eminent,  however,  iimong  sensitive  transmitters 
stands  carbon  in  its  various  commercial  forms:  gas- 
carbon,  willow  carbon,  such  as  is  used  by  arLists, 
ordinary  charcoal.  Ilc.  To  get  the  most  sensitive 
condition,  the  carbon  is  "  metalliced  "  by  being  healed 
while  hot  and  plunged  under  mercury.  By  this  means 
the  pores,  in  consoquBacB  of  the  partial  vacuum 
produciMJ  by  the  cooling,  become  filled  with  uteicury  in 
a  state  of  very  line  division,  and  the  highly  resisting 
carbon  is  tbeieby  rendered  a  good  conductor.  It  may 
also  be  metalliMd  with  iron. 

A  small  bar  or  cfUnd^r  gt  tKw  nnKUU.w^  cs^ww'w 
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pivMnl  on  a  pin,  being  nicely  batsncAt).  so  that  one 
cinI  jual  itlielitl}'  prrpondcrntcs  and  restN  upon  another 
plec«  of  the  sunt:  mnteria).  Or  a  >pindlc-«haped 
piece  (like  the  schoolboys'  "c*l"),  nvAy  be  liehtly 
jAmRiedltelween  twachnics  of  (he  uioe  mnleria),  or 
RU15  rest  in  snull  c«vi(i»  hollowed  out  of  ihtse  checks. 
The  whole  is  mounted  on  a  piece  of  thin  board  or  on  a 
KOundiiiK-hox,  anil  wires  are  attached  for  conveirin); 
the  battery  current.  The  slightcal  noise  made  on  or 
r.c-ir  this  box  is  attt^ndcd  by  a  distinct  sound  in  the 
telephone,  even  thr  dropping  of  a  piece  of  tissue  paper 
on  to  the  box  being  sulRcienl. 

A  number  of  interesting  experiments  wera  shown  by 
Mr.  Preece,  to  iUuvCmtc  the  marvellous  powers  of  these 
simple  instnimeals.  Breathing,  whistling,  singing  &nd 
telkinf  carried  on  near  a  microphone  in  an  adjoining 
room,  were  reproduced  in  the  theatre,  at  vrcre  nUo  the 
tickiitj;  of  a  watch,  a  »Riall  clock,  and  a  metronocne. 
By  mf^ans  of  a  large  tin  tnimpcl,  fitted  by  Mr.  Preece 
to  a  box  telephone,  these  Koundii  were  renuered  audible 
lo  the  whole  audienec.  Captive  flys  in  cardbo&rd 
prisons  were  also  made  to  announce  through  hand- 
telephones  their  percxriaations  in  aeatch  of  a  mcana  of 
BKapo. 

A  riiort  di»CU9:^ion  followed  Mr,  Preece's  address,  and 
WU  joined  in  by  Profossoi  HiJi(hcs,  Professor  ftell,  Mr. 
L.  Cl-irk,  and  Mr,  Willotighby  Smith.  The  latter  held 
that  the  action  of  the  microphone  wis  simply  a  case  of 
"false  contact,"  or  vctj-  sensitive  make -and -break 
arraii|;ement.  In  evidence  of  this,  Mr,  Smith  adduced 
an  experiment  of  his  own  in  which  a  delicate  spring, 
weijrhlod  at  Ihf^  end.  had  bpen  so  finely  .idjusled  that 
the TainteM  sound  in  its  neighbourhood  was  suflicicrit 
to  cause  it  to  makr  contact  with  a  metal  slop.  The 
noise  prodtic-'cd  in  the  tclppbonc  then  only  rlraended  on 
(ho  battery  power  rmploycd.  On  ihc  other  hand, 
Prafessors  Brll  and  llitghc^  Ihought  the  variations  of 
current  strengtli  were  due  to  tnc  varj-ing  pressure 
bringing  roore  or  fewer  points  of  surface  into  contact, 
and  so  altering  the  electrical  resLilanec. 

The  Duke  of  Afg>ll  and  Dr.  Lyon  Playf.iir  hit- 
Diorously  appealed  to  Professor  Hughes  to  provide 
au  auttdotc  to  his  own  inveniion,  and  SO  foil  the 
attempts  of  the  eavesdropper. 

A  verv  hearty  vote  of  thanks  was  accorded  to  Pro- 
fessor Hughes  for  his  discoveries,  and  to  Mr.  Preecp 
(or  hh  able  discourse,  delivered  in  hi«  bc«t  style  ;  and 
Ibe  meeting  was  then  adjourned  10  Nov.  igtli. 


PHYSICAL  SOCIETY.— May  iilh,  1878. 
Prof.  W.  G.  Adams,  President,  In  the  Chair. 
Tub  following  candidate  was  elected  a  Member  of  tlie 
Society  J— Rev.  P.  Magnus,  B,A,  B.Sc. 

Mr.  J,  Norman  Lockvrx,  F.R.S.,  read  a  paper  on 
"Some  Recent  Re^arches  in  Solar  Chemistry,"  a 
report  of  which  is  deferred  until  next  week. 

Sir  Witj-iAM  Thomson,  L.L.D.,  y.R.S.,  described  and 
exhibited  the  apparatus  he  has  employed  in  recent 
reseatche*  on  the  influence  of  stress  on  magnetitation, 
a  detailed  account  of  which  he  lias  just  submitted  to 
the  Royal  Society;  he  also,  in  part,  described  them  at 
the  Ruyal  Institution  on  the  lOtn  inst.,  but  attention  was 
not  then  directed  to  the  expetimciiial  deuili  now 
brought  befoi«  the  Society, 

The  rod  or  wire  under  examination  was  surrounded 
by  two  troaxial  wire  bolioes,  the  outer  of  which  was 
oonnected  with  the  battery,  and  the  inner  with  a 
ballistic  galvanometer  i  that  is,  one  that  acts  with 
regard  to  electric  impuUcs  just  as  Robins's  ballistic 
pcndulun. 

U-wutomcyt*n  ago  disMveicd  by  ViUari  that  a 


ioBcitndina)  pull  angments  the  temporary  indoced 
magnetism  of  soft  iron  bars,  or  wiies,  when  the  mi|;- 
noticing  force  is  less  than  a  cenain  eriticsl  value,  and 
diminishes  it  when  the  magnetising  force  exceeds  thU 
value;  in  cither  case  l)>c  residual  magnetism  is 
.lugmented  when  the  force  i*  applied,  and  diminished 
when  it  is  removed. 

Sir  W.  Thompson  has  found  the  critical  value  for 
soft  iron  lo  be  awAil  a4tim«>  the  vertical  component  of 
the  earth's  magnetic  force,  or  10  C.G  S.  units.  In  thf 
case  of  some  ban  of  nirkel  and  cobalt,  specially  pre- 
pared for  him  by  Mr.  Wharton,  of  Ptiladdpbia.  t* 
finds  opposite  effects.  With  the  stnount  of  iDagnetis. 
ing  foice  used,  the  effect  of  pull  wai  lo  diminiib 
maenetisalion,  but  the  amount  of  this  effect  was  Icti 
with  the  highest  magnetising  forces  than  with  « 
certain  di^free  of  magnetisinK  force  which  was  found 
to  make  it  a  maximum  witli  probably  or  I  possibly  a 
critical  value.  But  this  value  had  not  been  reached  t^ 
the  mngnctising  force  hitherto  applied. 

The  next  branch  of  the  inifuiry  had  refereoee  to 
transverse  stress,  obtained  by  water  pressure  within  t 
gun-barrel,  and  it  was  ascertained  lo  have  an  opponle 
effect  to  that  found  by  VilUri,  ia  the  case  of  longitudi- 
Tuil  pull ;  the  critical  point  in  soft  iron  for  traosrane 
pull,  is  at  about  25  C.G.S.  units.  Sir  W.  Tboatsoa 
naa  been  examining  the  eRcct  of  torsion  on  a  wire  that 
Is  at  the  iame  time  exposed  to  longitudinal  poll,  ooa- 
fiaing  himself  in  his  fintt  set  of  experiments  to 
nia}[netisation,  under  the  sole  infltumce  of  the  verticil 
component  of  terrestrial  tnagneiism.  His  rcsulii 
showed,  with  every  amount  of  longitudinal  pull,  a 
diminution  of  inagnetisaliun  produced  by  totsioa  in 
either  direction,  thus  extending  a  conclusion  arrived  at 
by  Malteucci,  Wertheim,  and  Wiedemann,  tegaidios 
the  effect  of  torsion  unaocompaiitL-d  by  longitudinal 
stress.  But  It  now  appears  that  this  effect  of  torsion  it 
very  femnrkabiy  diminished  by  a  large  pullinj;  force 
nearly  reaching  Ibe  limits  of  elasticity. 

In  conclusion.  Sir  W.  Thomson  oulcd  attention  to  a 
very  different  and  extremely  interesting  eSoct  of  tor- 
sion, discovered  by  Wiedemann— the  uevelopneat  of 
longitudinal  magnetisation  in  an  iron  wire  by  twisting 
it  while  a  current  of  clcclricilr  is  fluiring  aloi^  it. 
This  irflect,  he  p<Mntcd  out,  is  |ust  what  would  nsillt 
from  the  ccobtropic  susceptibility  for  ma^etisatioa  dne 
to  the  ueolotropic  stress  produced  i:i  Ibe  outer  portioo 
of  the  wire  bv  the  torsion,  supposinx  Ike  taageotial 
magnetising  force  to  be  less  than  a  ccn-iin  critical 
value,  intermediate  between  the  Villari  critical  value 
and  the  more  than  twofold  greator  critical  value 
which  Sir  William  Thomson  has  found  for  transvetw 
magneliainf  force.  But  he  pointed  out  that  another 
cause  was  also  positively  or  negatively  efficient  b 
contributing  to  Wiedemann's  result.  This  cause  is  the 
difference  of  electric  conductivity  in  different  directions, 
which  may  be  inferred  from  Sir  W.  Thomson's  oarly 
experiments,  and  from  Mr.  Tomlinson's'fecent  con- 
limiations  and  exten^ons  of  IbecoDcIiuions  to  wliich 
be  was  led  regarding  the  effect  of  Stress  on  th«  dcctrk 
conductivity  of  metals. 

It  i.i  much  lo  be  desired  that  Mr.  Tomlinson  ^liould 
continue  his  experiments;  but  in  the  meantime  it 
seems  probable  that  the  electric  condoctiTity  in  the 
outer  parts  of  an  iron  wire  twisted  within  its  limits  of 
torsional  elasticity  is  maximum  and  minimum  in  the 
two  spirals  at  45'  to  its  length ;  bdog  minimum  in 
that  one  of  them  which  is  of  the  same  name  as  Uie 
twist,  that  is,  the  one  in  the  direction  of  the  maximua 
cKtensJon  of  the  sabstaace;  and  the  conductivity  is  a 
mnximum  in  the  other  45"  spiral,  which  ia  the  direc- 
tion of  maximum  coiitractjon  of  the  substance. 

The  effect  of  this  ueolotropic  condiictivity,  if  it  exists, 
nsust  be  to  cause  the  electnc  cumnu  to  Dow  to  spinb 


JU.SK   I,   I&78.] 


THE  TELEGRAPHIC  JOURNAL. 


33/^^ 


of  opposite  spiratity  to  Diat  of  thi^  twUt,  and  to  pfoduoe 
n  correspond tDK  amovnt  of  lonjt'Kudiual  mafrneiisaiton. 
Ttte  eS«ct  of  this  is  to  dcvclopctt  the  cod  bj-vrlticli 
the  mireni  ttilcrv  a  true  South  Pule  wlicii  the  twist  14 
riglit-liuodetl,  and  a  Uuo  North  Polo  wtien  loft-handed, 
vbich  isoppoaitc  to  Wiodonann'i  remit.  And  if  Iho 
1&ngcnt»iii  mdjpiclisifi^  force  oxi'crds  (he  critical  value, 
tlui  ofcot  df  tbv  (Bolotropic  magnetic  susceptibility  also 
is  oppoisito  to  Wiedemann's  remit. 

Tnitisawbjvctaf  great  interest,  and  nquim  fuftber 
investigation. 


At  the  iofteti»K  oo  May  35th,  t^,  Prof.  W.  G. 
AdahS)  President,  in  Oie  Chatr,  ll«e  foltouring  mid!* 
dates  were  elected  mcmbon  of  the  Soriety :— W.  Kicecr, 
T.  McBniry,  W.  R.  Philips,  and  G.  M.  WliJpplc. 

Mr.  D.  J.  BiAlKLfV  rend  a  paper  on  "  Hr.iM  Wind 
InsinimmtB  as  RcsonatofK,"  dmcribing  an  attempt  he 
has  made  to  carry  into  some  dtitnil  certain  acoustical 
iovnUgatioDs  of  the  late  Sir  C.  Wheatstone,  who 
[icuyj  experimentally  that  a  <xiniplele  cone  gave 
lesoaancc  to  the  tame  notes  as  an  open  cylindrical 
lube  of  equal  length.  A  method  by  which  the  positions 
of  the  nodal  points  in  a  cune  and  in  a  bugle  had  been 
fixed  was  shown,  and  nitvntion  was  drawn  to  the  (act 
that  the  position  of  the  centre  of  magnilude  of  any 
clcwd  conical  lube  wa.s  at  the  same  diM^nce  from  the 
Open  end  as  the  ceatro*  of  magnitude  oE  a  closed 
cylindrical  tube  of  the  same  pitch.  It  was  then  thown 
Inal  a  co:nple1e  cono  cannol  hp  iisnd  by  the  liiw  as  a 
irind  instrument;  thnt  conic  (r,islra  cannot  give  re- 
sonance to  the  $ame  series  of  notcn  a)  complete  cones, 
and  that  therefore  the  conical  form  mii«t  be  modificil ; 
ud,  u  this  modification  of  form  ni:ikos  the  position  oi 
%  Bode  for  every  note  required  more  or  Ics^  coincide 
with  tha'  ot  the  lips,  so  will  the  inrttumcnt  be  more  or 
Itn  perfectly  in  tune.  As  the  number  of  (|iiaitw-wave 
lengths  in  a  cone  or  wind  instrument  is  not  directly 
aroportional  to  the  vibrational  number  nf  the  note,  .is 
It  is  in  free  space  or  in  an  open  tube,  so  the  velocity  of 
the  wave  of  a  given  note  i^  not  exactly  the  same  as 
that  of  another  note  of  different  pilch.  Experinicnla 
were  shown  to  illustrate  the  effect  of  varieties  of  form 
in  producing-  different  qualities  of  lone,  and  evidence 
wa&  ifiven  01  the  existence  of  very  lu){h  harmonic  or 
partial  tones  in  the  low  notes  of  wind  instruments.  In 
the  tromboiM  the  ninth  partial  tone  (three  octaves  and 
a  tone  above  iu  prime)  was  thii*  proved  to  be 
soandiDg,  and  partial  tones  up  to  the  sixteenth  have 
be«n  heard.  In  condusion,  a  summary  wat>  given  or 
the  partial  lone*  sounding  in  the  tones  of  different 
tastrtimcals,  and  attention  was  drawn  to  the  chief 
dtSarenccii  in  form  which  influence  quAlity  of  tone. 

Sib  W.  TiiumsoN  (>ointed  out  the  connection  be- 
tween the  range  of  a  musical  instrument  and  the 
Ehenomcna  obiervcil  in  a  trump ct-shapfcl  hay  between 
igh  and  low  watec,  and  he  considered  that  an  in- 
vestigation of  the  overtones  due  to  the  cairjty  of  the 
mouth  would  Well  repay  research  in  explaining  the 
influence  its  shape  has  on  the  vowel  sounds. 

Lord  Ravlbiuh  observed  that  in  a  conical  musical 
instrument  the  correction  to  be  made  on  account  of  the 
cone  oot  being  perfect  to  the  ajicx  is  cqua.1  to  >ix- 
tenthaof  the  radius  of  the  open  end.  and  be  pointed 
out  tliat  with  a  iM:lUnioothcd  instrument  much  of  tlie 
sound  is  diffused  a»  spherical  waves. 

Ur.  GuTHKie  placed  on  the  tables  communication 
on  nit  solutions  and  attached  water,  and  01)  the 
aepacatlOD  of  water  from  crv3t.iltliic  solids  in  Currents 
of  dry  air,  in  coniinmiiion  oi  his  rescarchc-i  which  have 
»lr««dy  been  published,    The  results  could  not   be 


Uiuvfully  abstracted,  but  a*  an  insunce  of  the  important 
results  obtained,  it  may  be  mentioned  that  Dr.  Guthrie 
Rnds    that    when  dry  air  is    passed  over  chloride  of 
barium    at    a  temperature    just  alwvc  35*  C-,  the  ff 
moleculeof  waterisgivenoff,.ind th.it  the  or  molecule 
of  water  is  only  separated  at  a  temperature  just  abov« 
6a°  C.    In  studying  the  effect  of  media  other  than     h 
water  in  the  solution  of  saltt,  he  finds,  for  instance,     H 
that  two  solutions  of  cobalt  of  equal  strength  differ    ™ 
greatly  as  to  colour  if  they  are  formed  with  water  and 
gIvcerinD.     He  has  also    traced    the    fnf)o«nc<>  of    a 
colloid  in  modifying  the  crystalline  form  of  salts;  for 
instance,  sulphate  of  copper  crystal lir.cs  from  gelatine 
in  the  globular  form,  retaining  only  the  3^  molecules  of    ^ 
vrater.    He  also  showed  the  effect  of  a  steam  iet  In    H 
boring  through  a  block,  mainly  with  a  view  of  obtain-     " 
ing  suggestions  as  to  the  tite  of  such  a  method  in  the 
commercial  preparation  of  ice. 

Mr.  RuTMCRFORD  then  showed  a  photograph  of  the 
solar  spectrum  from  the  line  s  to  h,  taken l>y  means  of 
a  grating.  Bt  means  of  a  heliosiat  he  concentrated 
the  rays  of  a  lens  within  a  collimator,  which,  in  rela- 
tion to  the  observing  telescope,  was  of  considerable 
ittnglh,  in  order  to  admit  as  much  light  ;is  poMible, 
andthe  zr»ting  was  moveable.  The  cnhrgcment  was 
effected  by  imerting  a  lens  near  the  fool  point  of  lh« 
observing  telesci^pe,  and  ho  used  a  swisitive  collodion,  ^ 
which  gave  the  greatest  sharpness  of  definition  about  fl 
the  line  o.  ^B 

Sir  W.  Thomson  hoped  thnt  Mr,  Rutherford  would 
measure  the  wave  lengths  of  dull  radiant  heat,  as  such 
rays  ate  not  absorbed  oy  speculum  metal,  and  we  have 
as  yot  no  idea  of  the  lower  limit  of  the  waves  of  haat.^ 

Sir  W.  Thomson,  in  continuation  of  the  communi- 
cation made  to  the  Socitriy  at  its  last  meeting,  described 
the  effect  of  torsion  on  Vie  electric  conductivity  of  a 
tube  of  brass.  He  showed  that  the  effects  of  pull  and 
thrust  were  different,  and  that,  in  the  case  oJ  a  tube,  as 
in  the  ca-se  of  a  plate,  there  ts  a  diminution  in  con- 
ductivity inthcdireclionof  null ;  in  the  case  of  thelube, 
however,  the  components  of  the  forces  result  in  a.  Mlt 
of  cschclon  arrangement  as  regards  conductivity.  The 
cxpirimcntiil  part  of  the  worlt  was  conducted  by  fixing 
the  tube  to  a  collar  of  bra*»,  which  was  altachM  to  a 
stand,  the  tuba  being  arranged  in  a  horizontal  position. 
A  magnetometer  twaring  a  mirror  could  be  placed  inside 
the  lube,  and  the  changes  in  it*  conductivity,  produced 
by  torsion,  were  rendered  evident  by  a  reflected  beam 
of  light.  The  effects  were  also  investigated  by  placing 
a  core  of  soft  iron  in  the  tube,  a  halancsd  magnclomelet 
being  arranged  outside  the  tube,  near  one  end  of  the 
soft  Iron.  Any  changes  in  the  oonductivity  of  the  tube. 
Induced  by  torsion,  were  rendered  evident  by  the 
changes  in  the  amount  of  magnetism  induced  in  the 
soft  iron,  as  indicated  by  the  maj^etometar. 
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Ai  the  meeting  on  Tuesday,  the  polh  of  April,  Mr 
B.\TBM*N,  President,  in  the  Chair,  the  Papers  read 
were  descriptive  of  throe  bridges  on  the  Punjab 
Northern  State  Railway,  vir.;  "The  Rui  Bndjte.'  by 
Mr.  K.T.  Mallet,  M.  Inst.  C.K.;  "  The  Alexandra  Badge, 
oTCt  the  Chcnab."  by  Mr.  H.  Umbcrt;  and  "  Tlw 
Jhelum  Bridge," by  Mr.  K.  M.  Averti.  M.  Inst.  C.E. 

The  bridge  over  the  Ravi  at  Lahore  consisted  of 
thirly.lhrcc  Spans  of  90  feet  in  the  clear,  and  97^  feet 
from  centre  to  centre  of  tlie  piers.  The  piers  wore  erf 
brickwork,  oacli  founded  on  three  brick  q^lindcra,  sunk 
70  feel  below  the  lowest  water-level.  Eight  vertical 
tie-bars  were  built  into  the  brickwork.  The  girders 
were  of  the  parallel  flange  tyjie.  nie  bttdcc-bars  formed 
two  scries  of  triangles,  incluwd  *t  Ai"-     '^^  »>S«* 
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•tnicture  w»5  designed  to  carry  &  footpath  on  the  lower 
Range,  and  ao  .-inplinlte  carl  loadway,  flusli  witli  the 
nitway,  on  the  top.  The  cross  jtlrders  cjTrj-ing  tti« 
railway  wer«  ou^pended  in  stirrups  from  ihe  upper 
Range.  The  biicka  for  ih-r  foundalton  cvlindcrs  vrcrc 
of  three  special  fonns.  The  cxc.ivation  of  the  cylinders 
wa>  pPected  principally  hy  Bull's  dredgers;  KouriCrea' 
"  spider  "al«o  pioveJ  efficient  for  thr  purpose.  Tl»e 
(loatine  of  the  k'^^c^  'o'  ^^'^  spans  over  the  main 
ehannd  of  the  river  was  accomplished  by  four  native 
barsef,  on  which  timbri  siagin^  vrxx  erected. 

"Thv  Alexandra  Bridge  wnt  9JOO  feel  long  and  loO 
feet  deep.  The  first  brick  was  laid  on  the  ist  of  Novem- 
ber. 1871.  The  finrt  train  croMwi  the  brid|[e  on  the 
ajrd  of  December,  1875  ;  andil  w.i»  opeucd  on  ihc  jjth 
January,  t8;<S.  Various  vrorks  were  undertaken  to  im- 
prove the  site  of  the  bridge.  The  firat  was  to  close  the 
Wuicrabad  navi|;ab1ecHanne1by  an  embankmrnt  J  mile 
long.  A  second  embankment  extended  from  the 
southern  abutment  of  Ihe  bridge  to  Ihe  Pulkoo  Nullah, 
to  prevent  the  water  of  the  river  pouring  into  the 
Wuierabad  channel  during  floods.  A  third  work  dc 
fleeted  the  stieani  at  right  angles  to  ihe  general  align- 
ment ofthe  railway  in  ;i  direct  line  through  the  bridge. 
A  fourth  main  work,  being  a  *tar.>baped  spur  of  tree* 
and  slone*.  wn^  to  prevent  the  river  cutting  behind  the 
abulmentu  in  Uic  cvtnl  of  disaster  to  Ibf  iip.-nream 
works.  Several  ^ubiid'ary  works  were  executed  of 
rough  iiee-spurs  lo  catch  floating  sand,  and  to  assist  In 
turaine  the  stream  towards  the  centre  of  the  river. 
The  Cnenab  vrascrossed  by  Warren  girders,  these  being 
sixty-four  spans,  142  feel  from  centre  to  centre.  The 
bridge  over  llie  Pulkoo  back  ch.innrl  connisled  of  nine 
Spans  43J  feet  from  centre  to  centre,  with  p-ecs  of 
single  well  cylinders  !unk  into  the  day  substratum 
underlying  the  river  bed.  The  girders  were  of  plate 
iron,  carrying  the  rails  on  the  top. 

The  Jbelum  Bridge  was  situated  on  the  line  of  Ihc 
Grand  Trunk  Road,  the  river  being  about  J.ooo  feet 
wide.  The  length  of  the  bridge  was  4,875  feet  between 
lite  Bbutmenis,  with  training  works  on  the  left  bank. 
Thwre  were  50  span*  of  90  (e«t  each,  giving  49  piers 

and  3  abutments.  

At  the  meeting  on  Tuesday,  (he  7th  of  May,  Mi. 
Batemam,  President,  in  (he  Chsir,  the  Paper  read  was 
on  "The  Construction  of  Stdm  Boilers  adjiptcd  (or 
Very  High  Pressurei,"  by  Mr.  ]as,  Fortescue  Flanncry, 
By  an  extension  of  the  healing  surface  in  rnlntiun  to 
the  grate  surface,  so  thai  the  temperature  of  the 
«tcaping  gase*  might  be  reduced  to  *  minimum,  the 
evaporative  economy  of  all  boilers  might  be  made  nearly 
the  same,  but  a  boiler  having  favourable  disposition  of 
tbd  surfaces  would  more  readily  be  adapted  10  such 
nduetion  of  the  temperature  of  the  escaping  gases, 
and  the  maximum  cfficieiicy  could  accordingly  be  ob- 
lained  in  suchabnilrru-ith  the  lta«i  futcniionof  Ibc^  heat- 
ing surface,  and  ihertf ore  with  the  least  size  and  weight. 
On  this  ground  alone  it  wa.i  believed  that  important 
economy  might  be  obtained  by  the  use  of  the  water. tubes 
Another  important  advantage  tncideotnl  lo  Ihe 
water-tube  or  sectional  boiler,  if  well  designed,  was  its 
facility  for  rxp.in%it>n  and  Contraction  under  varying 
tvmperatuTcs  without  undue  strain  upon  the  joints. 

In  connection  with  the  rjuntton  of  might,  which  had 
•uch  an  imnortnnt  bearing  upon  the  policy  of  filling 
tubulous  boilers  for  marine  purpo&os,  there  were  one  or 
two  points  demanding  consideration.  When  comparing 
the  total  weight  of  machinery  of  different  types,  it  was 
only  (air  (o  include  the  weight  of  coal  necessary  for  a 
given  number  of  days'  consumption  in  each  case,  and, 
regarded  in  this  light,  the  tubnlous  boiler  by  reason  of 
its  greater  economy  would  have  lome  advantage, 
A  pcht  oi  imponaocc  ms  the  free  acccM  to  all 


parts  cl  the  boiler  for  the  purpose  of  cleaning.  Pm 
the  nature  of  the  case  the  lubulous  boiler  was  difScdl 
to  arrange  in  ibis  respect,  and  tome  examples,  ttta 
working  well  for  a  time,  had  failed  from  the  Urp 
deposit  of  scale  for  which  no  ready  means  of  remonl 
were  provided.  

At  the  mc«ling  on  Tuesday,  the  aist  of  May,  Mr. 
W.  H.  B.\RLow.  I'.R.S.,  Vice-President,  in  the  Chair.  Ike 
Paper  read  was  on  "  The  Design  eener^lr  ut  Iroi 
Bridges  of  vcrv  Urge  Spans  for  Rnilwav  TnilSe,'  Iw 
Mr.  T.  C.  Clarke,  M.  Inst.  C.E.  of  Philadelphia. 

Th«  longest  railway  girder  yet  constructed,  alGi- 
cinnati,  with  a  clear  span  of  515  feet,  was  that  orerthe 
Ohio)  the  next  longest,  the  Kuilenburg  Bridge,  ia 
HolUtid,  being  49a  feet.  The  arches  m  the  StiiK 
Louis  Bridge  were  also  513  feet  span.  Almost  all 
American  bridges  of  spans  exceeding  100  feci  wit 
pin-connected,  instead  of  being  united  by  riveting. 

The  Ohio  Hridgeconsisted  entirely  of  rolled  iros.pia- 
connecled.  The  girders  were  qundranf^lar,«ULcb  5i|ft' 
deep,  the  panels  being  aslfl.Iong,  and  the  girders »fi. 
apart  from  centre  to  centre.  The  weight  0?  ima  talbt 
sp^n  of  515  ft.  was  1.176  tons.  With  a  total  load  tt 
431  tons,  the  centre  deflection  of  the  east  truss  was  i  A 
inches,  with  a  permanent  set  of  f\  inch,  that  at  Ihe 
west  truss  being  3  incliM,  with  no  permanent  set. 

The  Kentucky  Rivet  Bridge  had  shore  spans  hinee^ 
at  points  75  feet  from  the  piers,  with  a  centre  girdu 
jl<;  feel  long,  supported  by  piers  375  feet  apart. 

In  conclusion,  Ihe  author  Mated  that  the  wofknus- 
ship  of  long-span  bridge*  in  Ihe  United  States  wu 
generally  first. clajo;  and  that  the  price  of  Americiii 
bridge  work  had  fallen  year  by  year,  from  £40  6s.  pet 
Ion  in  1870  lo  £aQ  t6s.  per  ton  in  1877. 

On  Tuesday,  the  28tl)  of  May,  the  dl»cus«on  on  lb. 
T.  C.  Clat*e's  Paper  on  "  Tlve  Design  of  Imn  Riilway 
Bridges  of  very  large  Spans,"  was  continued  throi^b- 

out  the  evening.  

The  Ptesident's  conversazione,  for  genllt^men  noly, 
will  take  place  in  the  India  Museum,  South  Kensington, 
on  Monday,  the  3rd  of  June,  being  the  fiftieth  aBiii> 
versaryof  the  granting  of  Ihe  Royal  Cliarlec  of  Incot. 
po  ratio  n .  -■■- 

THE  METEOROLOGICAL  SOCIETY'. 
Tiie  usual  monthly  meeting  of  this  society  was  hM  aa 
the   17th  inst.,  at  the  Institution  of    Civil   Enginecrit 
M.  C.  Greaves,  F.G.S.,  President,  in  the  cliair. 

The  following  papers  were  read  :^"  On  the  Daily 
Ineoualily  of  the  Barometer,"  by  \V.  W,  Ron^U, 
F.M.S.  '■  Mcteotoloey  of  Moiutferpot?,  Tirbout.  foe 
tht!  year  1877,"  by  C.  N.  Pearson,  F.M.S.  "  Note  oa 
the  great  Rainfall  of  April  loth-iiih,  as  recorded  it 
the  Royal  Observatory,  Greenwich,"  by  William  Elli^ 
F.R.A.S.  "  Observatinn*  of  Sea  Temperature  at  SligM 
Depths,"  by  Captain  W.  F.  Caborne,  FM.S. 

The  meeting  was  then  adjourned  till  Wsdatsdayi 
the  15th  of  June, 


<Jiifncra[  Scimre   Columns. 

CONTISUOUS  BRAKES. 
Thb  importance  of  introducing  continuous  brakes 
railway  trains  was  first  prominenlty  brought  forwv4 
in  this  country  by  a  select  committee  of  the  House 
Commons,  which  was  appointed  in  April  1870,  "19 
enquire  into  Ihe  law,  and  the  adninisttatioo  of  th< 
Uw,  of  compensation  for  accidents^  •■  applied 
railway  companies,  and  also  to  enquire  trbelhct  aa| 
and.  w\kaX  v^«cautioAS  ought  10  be  adopted  by  ntilM] 
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etMBfMnies  with  a  view  to  prevent  accidents."  Upon 
tfie  lecond  Iwad  of  the  referenc«  appointing  it,  thi> 
cmnmittes  made  no  propoiAU,  thougli  it  recommended 
to  the  careful  constdenition  of  railway  board)  (1i« 
evidence  it  had  received  in  favour  of  the  block  and 
inlcdocking  lyiterM,  and  of  continuaui  brakes.  The 
report  of  thi»  committee,  hoirever,  led  lo  Ihe  palling; 
rf  Tlfe  Regulation  of  Railways  Act,  1H71,  under 
which  large  provisions  were  made  for  the  inspection  of 
railways  by  the  officeru  of  Tho  Boairi  of  Trade,  and  for 
Ihe  investigacion  by  them  of  accidents  in  ■crious 
cases,  the  companies  being  bound  to  make  a  report  of 
all  Mch  casualilies.  In  June  1874,  a  Royit  Com- 
misHon  «fas  appointed  "  to  enquire  into  the  causes  of 
accidents  on  railway*,  and  into  th«  possibility  of 
lemoving  any  such  causes  by  further  legislation,"  The 
report  by  this  Commisston  was  not  made  until 
Febrvary  1877.  In  it  are  contained  many  important 
statements  of  fact  and  suggestions  connected  with  the 
importance  of  continuous  bralcc-s  on  railways,  with  ■ 
riew  to  the  aroidaoce  of  accidents  and  inuring  thn 
safety  of  passengers  by  railways.  The  subiect  of  (his 
report  has  already  been  dealt  with  by  the  scientific 
press,  and,  therefore,  only  a  pnuinf;  reference  to  its 
recntnmenilatinns  seems  to  be  herR  neciritary,  in  order 
that  the  whole  question  of  continuons  brakes  may  be 
Hitly  aiMj  comprehensively  placed  before  the  readers  of 
this  yeumaL 

The  Commissioner;  in  their  report  referring  to 
brake-power  on  trains,  observe  that  it  is  ont-  of  the 
most  important  subjeels  connected  with  railway 
management,  the  tnefficif^ncy  of  which  hus  been  the 
most  fruitful  cause  of  accidents  tn  a  long  ti»t  of  railway 
disasters.  This  subject  had  been  iR\tstig.ited  by  the 
Committee  of  1850,  and  it  would  be  impossible  to 
express  a  stronger  opinion  on  the  subject  than  was 
given  by  that  and  by  other  committees,  which 
^bsequently  investigated  the  cause*  of  acci'dents ;  but 
the  recommendations  of  those  committees  were  not 
attended  to  by  the  companies,  The  enquiries  made  by 
the  commission  proved  that  not  only  wa«  there 
generally  an  insufficiency'  of  controlling  powM  in 
trains,  but  also  that  Ihe  distance  within  which  a  train 
running  at  high  speed  could  be  stopped  by  the  brake- 
power  ordinarily  in  use,  was  not  ascertained  with  any 
approach  to  accuracy.  They,  therefore,  applied  to  the 
railway  companies  to  institute  a  definite  series  of 
experiments,  to  lest  the  amount  of  control  given  by 
the  far^lce. power  ordinarily  applied  lo  their  trains,  and 
Hie  effect  of  various  systems  of  improved  or  continuous 
brakes.  Several  of  the  leading  companies  willingly 
EMponded  to  thsM  suggestions,  and  the  experiments 
were  carried  out  with  great  cnre  and  at  considerable 
eon  on  a  selected  position  of  the  Midland  Railway, 
near  Newark,  under  the  supervision  of  Mr.  Edward 
Woods,  !lil.I.C.G.,  and  Colonel  Inglix,  R.C.,  asiiistcd 
bya  detachment  of  Royal  Engineois,  under  Lieutenants 
Scott  and  Sankey.  From  these  experiments  it  appears 
,  the  amount  of  handbrake-power  usually  supplied 


with  the  trains  of  the  rcspeciivc  companies,  failed  lo 
bring  up  the  l/trtdon  and  North  Western  train  within 
3,374  feet,  that  of  the  Caledonian  Company  within 
3,190  fe«t.  that  of  the  Midland  within  3,350  feet,  that  of 
the  Great  Northern  within  3,576  feet,  and  that  of  Ae 
Brighton  within  3,690  feet;  the  speed  of  the  trains 
varying  from  45*5  to  48*5  mites  per  hour.  These 
trains  were  in  the  moil  complete  order,  and  the 
gu:irds  and  drivers  had  notice  of  thr  exact  spot  at 
which  the  signal  to  stop  would  be  given.  A  large 
addition  must,  therefore,  be  made  to  these  distances  in 
practice,  and,  the  Comtnisioners  remarked,  unless  much 
greater  control  is  obtained  over  traina  by  additional 
brake-power,  it  is  clear  that  to  ensure  safety,  the  dis- 
tant signals  murt  be,  for  a  level  line,  carried  back  to  the 
di stance  of  a  mile;  but,  they  added,  it  ii  evident  that 
there  ate  ample  means  of  controlling  trains  tvlthtn 
much  less  distance  by  some  of  iho  various  systems 
alr«ady  tn  use;  and  they  cxpretsed  a  decided  opinion 
that  no  train  could  be  considered  properly  equipped 
which  was  not  furnished  with  stiflicienl  brake-power  to 
bring  it,  at  the  highest  speed  at  which  it  would  be 
running  upon  any  gradients  within  lis  journey,  to  an 
absolute  stop  wilhln  500  yards,  and  they  recommended 
that  Ihis  should  be  made  obligatory  by  statute,  and 
thai  sufficient  powers  should  be  conferred  on  the  Hoard 
of  Trade  to  enforce  compliance  with  it.  They  also 
attached  great  importance  to  the  necessity  that  s  large 
proportion  of  the  brikcpowcr  should  be  under  the 
control  of  the  engine  driver,  who  is  generally  the  first 
to  become  aware  of  apprehended  danger.  No  matter 
how  small  the  int<'rval  of  time  required  for  the  driver 
to  attract  the  attention  of  Ihe  guard,  it  may  be  of  vital 
moment  in  the  case  of  a  train  travelling  even  at  the 
mnderatc  speed  of  30  miles  an  hour,  as  every  seconti 
which  elapses  brings  it  44  feet  nearer  to  the  point  of 
danger.  Colonel  Hutchinson,  giving  evidence  on  the 
subject  ill  1874,  stnted  that  he  found  that  out  of  85 
ca*M  which  he  investigated  in  the  preceding  year,  35 
cases  would  either  have  been  mitigated  or  prevented 
by  cotitinuous  brakes  in  the  hands  of  the  drivers,  and 
Captain  Tyler  attributed  the  greatest  railway  accident 
which  ever  ti^ok  place  in  this  country — that  at  Shiplon, 
in  1874— in  which  34  passengers  were  killed,  and  6$ 
passengers  and  four  servants  of  the  company  were 
injured,  in  a  great  measure  to  the  want  of  brake  power, 
"  If  the  train,"  he  staled  in  his  report,  "  had  been  fitted 
with  continuous  brakes  throughout  its  whole  length, 
there  was  nb  reason  why  it  should  not  have  been 
brought  lo  rest  without  any  casualty."  The  want  of 
sufficient  brake-power  is  certainly  asitgnod  as  the 
principal  cause  of  railway  accidents,  and  tt  may  be 
said  th.tt  (ew  casc^  occur  !n  which  the  results  would 
not  have  Ijccn  at  least  modified  hy|  efficient  continuous 
brakes,  [n  a  Parliamentary  paper  quite  recently  ivsucd, 
reports  on  several  accidents  arc  given  in  which  this 
would  have  been  the  case.  Thus,  in  the  collision  on 
the  17th  November  last,  on  the  Great  Eastern  Railway^ 
between    l/>ughton    Junction    atid    CKoli'iajw.    Vmwv 


THK  TFXEr.RAPRlC  JOURNAL. 


tJiniK  I,  iS7ft. 


Jnodion,  Colosel  Yolland  tutei,  "It  would  pnbabljr 
not  have  occutrei)  if  the  7.50  p.m.  op  Lou^rhton  pas- 
Sanger  Iniiti  had  bcc-n  6ttrd  with  continuous  brakes 
throughout  ill  vrlioTe  )«n^lh,  unilcr  the  control  of  the 
driver,  tost «Ad  of  th«ir  being  only  on  one>thirdof  its 
length."  A^n.  regarding  a.  collision  on  the  Lancajliire 
and  Yorkshire  Railnray,  between  a  passenger  train  an<3 
n  good)  train,  on  the  ijih  November,  at  RatdiSc 
Bridge  Station,  Gci>cral  Huti:h)0«>n  rcmarlts,  "  It  is 
probable  that  had  the  driver  of  the  pastenger  train 
had  rontrnl  of  thr  whnle  of  tbn  l>r«.ik  po«-er  inth  which 
it  was  supplied,  he  might  have  sEoppod  in  time  to  have 
avoided  the  collision."  In  this  cace  the  engine  and 
tender  were  fitted  with  a  vacuum  brake ;  the  train  con- 
sisted of  tevftt  vehicles,  of  which  the  five  last  were 
coupled  together  with  Fay's  patent  continuous  breakf. 
Another  ciie  was  an  .tccidt^nt  on  the  Uondon  and 
North  Western  Railway,  which  occurred  on  the  15th 
August  last,  between  the  Moor  and  Warrington 
stations,  which  aUo  might  have  been  avoided  had 
there  been  sufficient  brake. power  on  the  train.  It  was 
Itttcd  with  Clarke  and  Webb's  continuous  brakes,  but 
the  driver  of  the  train,  though  aware  about  1.500  yards 
from  the  spot  where  there  was  danger  ahead,  failed  tu 
stop  in  lime,  and  ran  at  a  speed  of  four  or  five  miles 
an  hour  into  a  gap  of  30  yards  caused  by  the  absence 
of  three  lengths  of  rails  which  had  been  removed,  and 
had  not  been  replaced  in  time.  Another  accident 
Dccurrsd  on  the  same  line  of  railway  on  the  3rd 
October.At  Ecdcs  Junction,  when  a  train,  from  LUcrpool 
to  Manchester,  came  into  collision  with  an  engine  and 
Van.  The  train  was  only  partly  fitted  with  Clarke  and 
Webb's  brake,  and  tlic  driver  was  enabled  lo  apply  it 
to  only  two  out  of  the  seven  vehicles  composing  the 
train;  and  General  Ihitchinson  obscrt-os  that  "had 
he  been  able  to  apply  brakes  to  the  whole,  or  even  to 
the  five  coaches,  the  speed  would  have  been  so  much 
more  reduced  as  to  have  most  likely  given  the  engine 
and  van  time  to  have  crossed  to  the  branch  before  the 
fast  train  reached  the  'crossing,'"  And  he  adds, 
"Again,  therefore,  I  think  the  public  safety  will  not 
hare  been  sufficiently  provided  for  until  ihcie  fast 
twns  arc  supplied  wiihfar  moce  ample  brake-powerthan 
the  one  in  question."  On  vcveral  other  Oceanians,  also 
th«  defective  character  of  the  Clarke  and  Webb  brake 
has  been  commented  on  by  the  Board  of  Trade  ;  and, 
in  a  letter  to  the  London  and  North  Western  Railway 
Company,  of  the  15th  January  last,  the  attention  of  the 
directors  is  again  drawn  to  "  the  necessity  of  adopting 
a  proper  and  eflicient  brake  "  on  their  railway. 

The  foregoing  are  a  few  oises  only  out  of  those  that 
have  recently  occurred  in  which  accidenln  might  have 
been  mitigated,  or  altogether  prevented,  by  the  use  of 
efficient  continuous  brakes.  The  experiments  under- 
aken  at  Newark,  at  the  instigation  of  the  Royal 
Commission  most  dearly  demonstrated  the  value 
nf  continuous  brakes.  The  Board  of  Trade  ac- 
cordingly  t.>ili  up  the  question,  and  in  a  letter  to  the 
Railway  Companies'  Association  it  was  suggested  that 
s  txfmmSitev  might,  with  gr&it  advantage,  be  appoinled 


to  consider  the  <|ue9tionof  br&ke-power.  "TlwfeMnl 
adoption  of  the  most  efiiciant  form  of  br>lw<po«cr, 
it  wa«  remarked,  is  "  obviously  important,  both  in  thr 
interests  of  the  companies  themselves,  and  in  that  o( 
the  travelling  public,"  and  it  was  declared  that  tbe 
time  had  come  for  decisive  and  harmonious  action.  In 
reply  it  was  staled  that  the  principal  railway  com* 
panics  were,  and  had  been  for  some  time  pail,  enga^n) 
in  testing,  in  daily  practice,  one  or  other  of  the  nnc( 
suitable  forms  of  continuous  brakes,  and  tltal  sucll 
brakes  were  already  Urge-y  applied  to  express  ami 
Other  trains  on  some  of, the  principal  through  linet of 
the  country,  and  were  in  actual  and  serviceable  ase 
daily.  In  addition  to  this  direct  and  practical  trial,M 
was  also  stated  that  companies  representing  12,000 
miles  of  railway,  or  four-fifths  of  the  whole  passenger 
mileage,  were  testing,  in  the  common^  interest,  and 
with  the  object  of  elucidating  the  action  of  oontinaoiis 
brakes  under  all  conditions,  one  or  more  of  the  follow- 
ing  bfEkes  :— 

Clarke  and  Webb, 

Wcstinghouse, 

Smith's  Vacuum, 

Barker's  Hydraulic, 

Newall  and  Fjis, 

Steel  and  Mclnnes, 

Saunders, 

I-Icbcrldn. 

The  asccruincd  efllicicncy  of  each  of  these  brakes  trill 
be  examined  in  a  future  attlde,  but  before  doing  so,  it 
maybe  desirable  toconclude  the  present  general  acconnl 
with  a  brief  consideration  of  the  requirements  that 
should  be  demanded  of  a  really  el&d«nt  continuous 
brake.  The  Board  of  Trade  have  forcibly  impressed 
upon  the  railway  companies  how  important  it  is  that 
they  should  agree  upon  the  adoption  of  one  uniform 
system  of  brake  power,  for  it  is  obvious  that  in  the  inter- 
change of  rolling  stock,  including  ordinary  carriages, 
»aloon  and  family  carriages,  horse-boxes,  carriage  and 
fish  trucks,  and  other  vehicles  forming  part  of  passenger 
I  r.-iins,  between  one  line  and  another,  if  the  brake  fittings 
ace  not  similar,  the  efficiency  of  the  brakes  must  be 
proportionately  impaired,  and  that  this  must  be  espe- 
cially the  case  where  the  lines  of  two  or  more  companies 
arc  continuous.  The  rcquirementswhlch,  in  thcopiaion 
of  the  Board  of  Tra.dc,«recs3cn'.ial  to  a  good  continuous 
br;ikc,  are  as  follows  :-^ 

].  Tie  brakes  to  be  cfRcienl  in  stopping  trains 
instantaneous  in  their  action,  and  capable  of  being 
applied  without  difhculty  by  engine-drivers  or  guards, 

3.    In  case  of  accident  to  bo  iHtantaneoiuly  kU- 

acting. 

3.  The  brakes  to  be  put  on  and  taken  08  (with 
facility)  on  the  engines  and  every  vehicle  of  a  train. 

4.  The  brakes  to  be  regularly  used  in  daily  workii^. 

5.  The  materials  employed  to  be  of  a  dunbit 
character,  so  as  to  be  easily  maintained  and  kept  in 
order. 
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THF  CHANNEL  TUNNEL. 
Cxf  toSATloNS  of  thf-.  nea  bed  irt  lh«  line  flf  the  pro* 
posed  Channel  Tunnel,  were  mailc  by  French  engineer* 
in  1875  and  187*,  with  the  view  of  obuiningf  furllicr 
indications  x*  to  the  n^iture  vid  condition  of  the  geo- 
Icgictl  stt^iU  through  which  the  pioposcd  tiinnet  would 
pass.     Their  reports   published   last  j-ear  describe  in 
(nil  detail  the  re.^lM  at  which  they  have  arrived ;  and 
Mr.  W. Topic/,  F.G  S,,h«a  summ&riacd  and  comntcnted 
on  these  results  in  a  report   presented  Ibis  year  to  Ibe 
Cbannel  TurtncI  Company.     He  ik  of  opinion   that  the 
g«0£Taphka1  map  made  by  the  French  engineers  may 
he  >icepled  a»  correct,  consi^iering  the  very  gre.Tl  care 
tiken  in  compiliTig  it ;  and  though  the  outcrops  of  the 
latWji  ch.tllc  beds  m.-iy  be  Houtttftil  in   .tome  places, 
thai  of  the  Gaall,  which  is  much  the  most  imporlnnt, 
ii  ^obably  accurate.     From    Ihe  section  of  the  strain. 
d«r  the  stiaitc,  inferred  from  the  Tesutts  of  the  ex- 
jloratloas.  It  appears  ihn  the  line  of  Th«  tunnel,  as 
■bid  imn  by  Sir  J.  Hawkahaw  and  Mr.  Brunlees,  would 
Or  alffioit  entirely  in  the  lower  challc,  and  that  it  would 
imlyttaverae  for  a  distance  of  one  or  two  miles,  the 
Innr  part  at  the  upper  challt,   which  could  not  be 
a»«ded  without  giving  a  eurvc  to  the  tunnel.    At  that 
^h  the  upper  chnllc  i?  prolwb'y  tittle  inferior  in  com. 
pactncM  to   the  lower  chalk,  And   tHe   line   proposed 
*?p»an  to  be  the  best  that  could  be  adopted.    The  re- 
•"whei  show  that  it  is  highly  improbublo  that  any 
jwal  fault  exiita  across  the  line  proposed  for  the  tunnel ; 
'nd  the  only  fault  discovered  runs  parallel  (o  the  line 
«F  th<t  tunnel,  and  being  five  miles  distant,  could  not 
PDJWibly  a(!ect  it.     These  result*  arc  very  satisfactory, 
'ltd   show   that    there    is    every    probability    that    the 
channel  tunnel  could  be  executed  without  any  unusual 
dlflwullies.     Chalk  is  a  yooA  maierial  for  tunnelling  in, 
and  as  zoo  feet  of   solid  chalk  would  be  interposed 
betweun  the  tunnel  and  the  bed  of  the  sea,  the  infiltra- 
tion would  he  insigniticani.     The  flnanee  question  re- 
mains as  the  chief  impediment  to  the  execution  of  thb 
bold  project,  and  in  the  eaislintj;   depressed  state  of 
trade,  and  owing  to  the  unwillingness  of  the  two  rail* 
way  eompnniet  which  sli.tre  thn  cotitioenlal  Iraflic,  to 
contribute  to  the  andertukin^'.  it  is  douhtful  whet)n?r 
funds  will  (or  the  present  be  forthcoming  Cor  carrying 
out  this  enterprise.    The  cost  of  the  trial  hctding  (ram 
shore  to  shore,  (or  removing  all  doubt  as  to  the  exist- 
«t>c«  of  a  fault,  is   reckoned  at  /'a.ono.ooo;  and  the 
cost  oj  the  subsequent  enlargement  of  the  heading,  and 
the  connecting  of  the  railways  on   each  side  of   the 
channel  is  estimated  at  ^6,000,000,  making  a  total  of 
j£^ooo,ooo.    It  is  remarlc-ible  that  during  the  last  few 
years  the  French  have  shown  much  more  activity  than 
ourselves  in  promoting  the  scheme  ;  and  it  is  probable, 
judging  from    the  energy  of  the   French  dJspLajed  in 
the  execution  of  the  Stiei  Canal,  that  if  our  positions 
had  been  reverted,   and  that  a  tunnel  was  the  only 
means  by  which  the  French  could  obtain  direct  railway 
commuBication  with  the  continent,  the  scheme  would, 
ere  this,  have  been  undertaken  in  earnest. 


TORESTS  AND  K.^MINRS. 
Tm  duties  of  an  engineer,  in  overcoming  Ihc  (orcrs  of 
nature  in  Ofdcr  to  alter  the  eondilions  of  the  earth's  suitaoe 
the  bctiec  to  adapt  it  for  the  requirements  of  man,  which 
ate  c«er  increasing  with  the  iuciease  of  population,  are 
oontinuallir  dcteloplng  and  extending,  and  the  highest 
adeniific  nnainmenis  arc  neeeatary,  at  the  present  day, 
when  few  branches  of  science  exist  that  may  not  demand 
his  attention.  In  the  present  article  we  d^c  to  point  out 
how,  particularly  in  eastern  climates,  a  knowledge  of 
mneorology  is  necessary  in  otilei  to  aid  in  the  protecnon  of 
human  life  in  those  i)ar»  nbnc  famines  aie  of  periodic 
occuirence.  A  hisioty  of  the  past  famincc  of  [ndia  seems 
to  demonstrate  th.at  these  atfllcuons  arc  of  pcrioiScal 
ooeurrencc,  the  most  severe  visit-itions  having  occurred, 
during  iSe  past  100  yearn,  in  cycle*  of  about  1 1  feats,  a 
period  corresponding,  according  10  crnain  nbsetveis,  with 
that  of  maximum  sun-spots;  but  what  connection  eajsn, 
if  any,  between  san-spou  and  rainfall,  is  at  present  a 
subject  merely  of  conjecture.  Whatever  this  may  be,  ani 
whether  there  is  really  any  onnncction  bciwccn  the  two 
phenomena  is,  however,  apart  from  our  present  subjea.  It 
is  a  well-known  fact  that  the  destruction  of  tree*  does,  in 
kome  way  or  anniher,  affect  rainfaEI ;  but  from  abjcrvationa 
caicnding  over  a  pciiod  of  some  sixty  years,  it  would 
appear  thai,  in  India,  the  deaudaikm  of  forests  has  nof  at 
picsent  causeri  any  appreciable  diminution  in  the  average 
annual  amount  oS  rainfall,  but  the  effects  of  rain  are 
sensibly  altered,  and  many  pans  of  the  country  have  suf- 
fered sciiously  fiom  the  desiiuction  of  the  balance  between 
(oresi  cl«lied  and  open  tract*  established  by  nature  ;  floods 
in  tivcTG  arc  of  more  ftrqucni  occurimce,  and  many  rivers, 
which  used  formeily  to  have  a  perennial  flow  of  water,  are 
now  dry,  during  n  poillon  of  the  year,  especially  in  their 
uppci  reaches. 

Although  the  absolute  demolition  of  all  forest  growth  in 
a  country  has  ever  proved  dcstttictivc  to  culiltalion  and 
tetiility  of  soil,  as  in  Ea&lcrn  Spain,  Noitliem  Italy,  and 
lh«  dcsen  tractK  of  Africa  and  Arabia,  it  is  nn  at 
present  known  what  proportion  of  forest  ro  open  oouniry  is 
necessaiy  lor  the  maintenance  of  a  proper  and  nicieotologl- 
cal  cquiUbrium,  nor  at  wliat  point  of  cleaiancc  a  rnrogade 
eriect  U  es  lab  lis!  led.  Tlierc  are  four  »epatatc  aciioiis  of 
Nature  through  which  it  may  bcsidd  tliat  forests  influence, 
in  some  way  or  uthei,  the  physical  condition  or  cUraatt  of 
a  country.  First,  there  is  a  chemical  action  Uirough  the 
leaves  in  decomposing  the  carbonic  acid  of  the  air] 
second,  a  physical  aciiun  m  retaining  nioistuie  in  the 
carh  and  chcckiitg  the  violence  of  the  wind;  third,  a 
physiolog'ical-aciJDii  in  uansmiciing  to  the  air,  (hrough  the 
leaves,  a  poition  of  ilie  moisture  which  the  roots  draw 
(loro  the  eatth ;  and,  fouiih,  a  luectianical  action,  through 
the  roots,  in  retaining  in  its  place  the  catch,  especially  on 
the  sides  of  mountains  and  hills.  A  brief  esamination  of 
ihcse  several  points  will  tend  to  show  to  what  extent 
lutestB  influence  the  productiveness  of  a  ci)uncr|-,  and  bow 
they  may  be  cousldered  one  of  the  best  safcguaids  against 
famines. 

Careful  observations  on  these  several  i^inu  ba.^%  ^mms. 
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tnzAe  in  France,  fsnicuL-irlr  hjr  M.  Malhieu,  at  (tic 
F'vcrst  St^hool,  Nancy,  which  have  led  to  the  concloMon 
thai,  while,  on  (he  other  luuid,  fami»  icnd  (o  lowrt  th« 
general  icnipcr.tture  of  a  coontry,  and  »  (o  promote  che 
fall  at  tain,  ai  regular  Intervals  and  m  moderaie  quAntitieit 
on  the  other  hand,  ihcy  ward  off"  *udilcn  meteorological 
cbangci,  which  are  ilaiiifetous,  inasmuch  ax  they  caa«e 
aaddcn  and  l>eavy  falls  ol  tain,  whidi  re«ull  tn  ^loodf  and 
and  other  like  disas:erii.  Experiences  in  Amciica.  and 
d*ewhetc,  oonhrni  these  deduciions,  and,  tlterdote,  insofar 
as  nuJetate  and  cver.ly  dl^uibuted  &howcra  are  mere 
conducive  lo  successful  lAfming  And  ccnainij-  o(  cii^s,  than 
violent  itottnt  and  hcaiy  floodii,  lurcsu  generally  ate  con. 
duciveto  the Kccuiiljr  of  acountryagainMunceiiaiu  harvests. 
Pasnng  next  la  ike  physical  action  of  fureaU  on  ihe  air. 
Iliis  may  be  said  lo  be  iwo-fuld ;  isc,  by  preventing  the  loss  of 
moisture  throtogh  evaporation  and  %o  promntriig  iu  alisorp- 
tion  by  the  canh ;  and  and,  by  acting  &>  a  baiiiet  to  the 
violence  of  Moims.  It  has  been  ascertained  by  cxpeii- 
maital  obscivalion  that  so  gieai  is  the  piotcctiaa  afforded 
to  the  earth  in  a  fnteM  by  ihc  leafy  canopy  which  cows  it, 
a«  well  »  by  the  bed  oE  d«ad  leaves  on  its  surface,  that 
only  one-fifth  of  the  moisLurc  i»  lost  by  cvapMaiion,  as 
ootnpated  with  the  Iom  by  the  same  action  in  an  unvroodcd 
plain  ;  and  Ihal  litis  is  Ihc  caw,  alibough  a  considerably 
surlier  pa ttiun  at  the  rain  which  falls  aaually  reaches  the 
earth.  The  bed  ol  dead  leaves  in  the  foicU  acts  like  n 
sponge  soaking  up  and  retaining  the  tain  and  regulating 
iu  distribution,  or  Ihtough  the  toots  ot  the  trees,  which  act 
like  vcriiea]  drain.t,  promoting  its  descent  into  tlic  lower 
Sttaiaof  the  e'ttth,  there  to  nourish  the  spring*.  More  cs< 
pccially  in  the  mountains  b  the  benefit  of  foie»cs,  when 
Ihey  act  thos,  felt ;  as  ihc  melting  of  the  snow  otlen  sets  at 
Itbccty,  within  a  wry  short  lime,  a  large  amount  o(  water, 
which,  if  not  so  eaughi  and  abaotbed,  would  tun  olT  un- 
profitably,  and  often  would  cause  terrible  and  destructive 
inundadons.  'riiindly,  forests  hat-e  a  phyaiological  eflea 
on  the  Htmosphere,  inasmuch  as  Ihey  withdraw  from  the 
soil  a  certain  amoiim  of  moiMurr,  a,  poritoii  of  which  only 
i*  as»iniib<e1  In  ilie  woody  lUsues  of  the  trees,  while  the 
rest  is  thrown  off  into  the  air  by  the  transpifaiinn  of  the 
leaves.  This  pmbafaly,  acts  as  a  natoral  balance  to  the 
greater  amount  of  moisture  which  the  presence  of  a  forcn 
(ttains  in  th(^  sal ;  hut  the  phenomena  connected  with  this 
pnnkia  of  the  subi«ci  have  been  insufficiently  studied,  and 
iheie  is  but  Utile  really  known  as  to  tlic  difference  l>ti«ecn  Ihe 
aciinn  ol  forcMs  through  evaporation  and  thiiof  ordinary  field 
collimion,  nor  ei-en  as  to  how  far  ihe  eHeort  ]>roducr<l  may 
b*  doc  10  the  direct  action  of  the  n»ts  m  drains,  and  nui 
u  sbsorbenu,  Lamly,  as  to  the  mechanical  effect  of  the 
niotiaf  trees  En  letaining  the  soil  in  iiaciitnn,  r>|<ccial1y  on 
the  aides  □(  mountains  and  valleys,  and  «}  in  pmcntin? 
Ilwrii  deniiilarion.  The  works  of  the  Frendi  Forest  Depart, 
meni,  in  ihe  Hauies  and  Basses  AlpcA,  are  now  fjcnerally 
cordially  acknowlMtf;e<I  even  by  ihclr  foimci  most  i,turdy 
oifpoacats.  So  great  were  due  devantadans  from  which 
tbcK  Alpine  dUiricr*  sufferol  through  the  denudation  of 
Ihc  mountain  sides  and  the  conset|Uem  formation  of  wr. 
unta,  that  jnlmcndon  of  the   mail  prompt  dexrlption 


became  neceanry  to  prevent  the  dcatmctioD  ooi  only  U  (!kf 
grazing  grounds  on  Ihc  hill-sides,  bul  of  the  rich  vairti 
below  ihem.     The  French  Govcmmem  has  now,  al  a  ns 
cost,   ondCfUkcn  the  tcplaming  ttnd  regraniag  ol  thtc 
mountains  on  a  most  extended  scale,  and  many  thoouaj 
acres  arc  every  year   bring  placed  oat  of  danger  btUl 
vrorks  undcitakcn.     Already  the  beneficial  effect  «f  tths 
has  been  done  is  fell  in   the  diminution  of  the  violenKil 
the  toncnts,  and,  as  the  tree*  gto*  up,  che  benefit  will  he 
(at  more  widely  lell.     It  may  be  observed  that  dunngilK 
summer  of  iS;;,  when  so  much  mischief  was  donelnibc 
south  ol  France  by  inundations,  ihc  I>utBoce,  which  lita 
in  the  mountatiis  east  ol  Avigiton,  aod  which  on  (oiHt 
occasions  had  been  the  worst  and  moM  dangcroiutrfall 
the  livcis  in  ihe  south  of  France,  on  occotini  of  the  iaoiv- 
daxiuiis  it  had  caused,  vra«  scarcely  beard  of,  and  ii  ni 
.iround  the  head  wateis  of  this  f  ivei  that  the  diicf  plasntkiD 
works  had  during  the  preceding  ten  years  been  canWoi. 
To  assert  that    the   recent  famioc   ra    tntfa,  at  ikt 
present  famine  tu.  China,  cotiicly  owe  their  origin  to  > 
neglect  nC  oidtnnty  admimsualivc  precaution  of  pcolecung 
the  forests  of  Uie  ociuntry  (lom  destruction,  oe  the  wWlr 
inefficient  dfotts  to  countetai:c  the  evils  already  done  by 
their  destruction  in  former  years,  would  be  lo  Igaoct  die 
fiict    tliat    ractcurologidl     disiuibanccs     do    take   fiut 
ficriodically,  by  which  tlic  rainfall  of  every  oouitfry  is  niOfv 
Of  less  aSccted ;   but  we  have  alteady  sbown  thai  thr 
effects   of  these  disiutbanccs  may   be   veiy  crasiclcrabljr 
modified  by  a  due  attention  to  the  czpcrlenoa  iliaJy 
gained  with   rtfnencc    lo  the   influences  ri   fotesu  Dpon 
climate  and  rainfall.     Had  both  India  Bud  China  bem 
property  supplied  with  a  due  proportion  ol  fOrest  gioirn, 
the  almost  total  absence  ol  water  in  the  irvigalion  tasks 
of  Ihe  one.  and  in  the  water  high-ways  of  th<  o«bcr,  at  i 
period   when  its  piescsc£  would    haw  been    ihe    aitte 
of  considerable  mitigation  in  the  severity  of  the  rilkaiMi 
ai  the  very  least,  might  have  been  avoided  ;  bul  the  canab 
of  China  were  found  not  to  have  suFficicnt  water  in  iIkki  la 
convey    food   to    the    famino     Mricfcen    diMiicis,     whM 
no     niher    mrami    of     coromunicailon    wen     avvUtik, 
and  the  irrigation  tanlcs  in  India,  upon  vrMdi  so  sut  B 
prnpaition  of  the  cultivated  area  of  the  oounuy  dipiaifc 
were  dried   up  at  the  critical  moment  when    waits  MS 
requited  to  pirvcnt  the  total  lost  ol  crops,  and  even  the  wdh 
became  considciably  diminished  in  thdr  powers  for  iniga- 
lion  In  consequence  of  the  loweting  of  thdr  water  level, 
and  in  seme  insiancc;  they  loo  dried  up.     It  has  also  beta 
obacrved,  especially  jn  Southern  India,  llvai  several  moM> 
tain  and   bill   streams  which  were  formerly  peienni 
Hflorded  constant  supplies  to  minor  irrigation  vroiki^ 
now  water  in  their  channels  lor  a  portion  of  the  yen* 
short  time  after  the  cessaticm  of  the  raiita,  but  thai 
run  dry  very  rapidly,  and  possess  no  water  u  the  very 
lime  when  it  is  required  for  cultivation.     Tbeae  cSbets  arc 
clearly  traced  to  the  denndation  of  rhc  forest  traoK  whicia 
formerly  existed  in  the  upper  puts  of  lbs  waicnheds  ot  the 
Indian  riven,  and  ibey  were  noticed  panlcitkriy  by  Sii 
Richard  Temple  as  one  of  ttie  in6iiCDees  le  which  i^e 
recent  famine  in  Sonthem  India  might  tatm  Ua  ongin. 
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Tilt)  W^n  York  tleraid  Storm  Wakmikg^. — Those 
Honn  wamiDgs  are  now  well  known  in  this  country,  and 
have  proved  themMKcs  ao  effective  thai  thcj  hxve 
an()uered  popular tcepticinm,  anil  arc  now  >  recognisH 
institution.  We  u*"*  tlicm  to  t!ie  public  spirit  of  Mr. 
Jams^  Gordon  Bennult,  the  enterprising  proprietor  of 
tht  iVirv  Votk  Hemid,  Th«y  are  founded  on  ihu 
general  lawt  of  Atlantic  stonn  movement!),  deduced 
from  a  lonc^  and  laborious  examination  of  aMps'  loga 
»nd  weAther  reports.  From  these  it  appean  thAt 
nearly  evny  storni  which  striken  thi*  yte^iem  coaMt  of 
Scandinavia,  Britain,  Fiince,  and  Spain,  hn?i  likewise 
pftncd  over  or  ttaitcd  from  some  portion  of  the  United 
State*  or  Canada.  Thoy  gonotally  vtiilte  Europe  to  the 
north  of  the  Bay  of  Biscay,  and  travel  in  a  ni>rth. 
■asterly,  ea>tcrly,  or  south-casicrty  direction.  Our 
south- east cfly  winds  are  usually  of  equatorial  ori)(in, 
and  ioue  from  tha  Gull  ol  Mexico;  hut  sometimes  a 
galo  from  tha  north-east  of  Aniorica  will  bend  south* 
wards  in  the  Atlantic,  so  tu  to  stnke  the  British  coasts 
from  the  south-wcst.  The  course  of  the  storms  across 
■Europe  i4  commonly  over  Norway  to  Northern  and 
Central  Rtis>iB,  over  Uenniark  to  Northern  Germany  or 
S<'Ulh(^m  Rusaiia,  or  over  the  Rngliih  Channel  to 
France  and  the  Netherlands,  Central  Europe,  the  Valley 
of  the  Danube,  and  Asia  Minor.  From  a  revi«w 
■  eceaily  issued  by  the  Huraid,  it  appcirs  that  out  of 
forty-six  wamingsi  given  last  year,  which  was  the  fiist 
year  in  which  they  were  issued,  only  two  wero  unfiil. 
GUcd.  Thirty-one  were  in  every  rospect  correct,  eight 
wer«  correct  generally,  live  w«re  paitially  borne  oul  by 
the  arrival  of  gales  on  paru  of  the  European  coasts,  as 
if  the  main  body  of  the  sloim  had  spent  itsolf,  and 
only  portions  of  it  remained.  It  should  be  mentioned 
however,  that  a  similar  eaaminalion  of  the  warnings  by 
Mr.  Scott  Kussell,  in  England,  showed  that  only  K'^n^vAy 
per  ceaL  had  tieeo  fully  realised,  and  twenty. five  per 
cent,  partially  so,  making  (orty-/lvB  per  cent,  in  all, 

A     CUUE    TO    SunTChUANKAK     WATBK'CUUKStS. —  It 

appears  that  the  river  D«tiubo,  near  iti  suurcc  in  Ihe 
Black  Fomt,  haa  a  subterrvinean  communication  with 
the  oc{g;hbouring  river  Aach,  nine  miles  distant,  by 
nwtartsof  cracka  ia  its  bed.  in  the  dry  season,  when 
the  level  of  the  stream  i.i  low,  the  water  which  dis. 
appenn  by  this  subterranean  channel  is  felt  by  the  milU 
owners  on  its  banks  an  a  ^lerioui  1o«»,  and  they  recenlly 
attempted  to  stop  up  the  cracks.  This  action  was 
objected  to  by  Ihe  millownen  on  the  Aach,  who  held 
thaC  if  It  were  done,  there  would  be  a  serious  deficit 
of  water.  To  decide  whether  there  was  really  a 
communication  between  the  two  streams,  salt  was 
tbiown  iota  the  Danube,  and  it  was  found  lliat  the  Aach 
waters  thereafter  became  brackish.  A  better  (e»l,  how- 
ever, was  found  in  fluoreecine.  One  pari  of  fluoresdnc 
p«fc«piibly  tints  30,000  partaof  water.  About  liftecn 
^llons  were  dissolved  in  the  Danube,  and  sixty  hours 
after  the  waters  of  Ihe  Aach  shoived  a  decided  green 
iJnge,  which  in  lime  became  very  intense,  then  faded 
away  a  aio  after  about  twcnt/.four  boors. 
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PlUH£VAL  Man.— During  one  of  Prufetsor  Haydea's 
recent  geological  surveys  in  Anions,  while  measuring 
■□me  of  the  ancient  ruins  of  Ihe  country  in  the  Chaeo 
canon,  one  of  the  explorers  discovered  in  Ihe  alluvial 
deposit  of  the  old  livcr  bed  a  layer  of  pottery  fourtean 
feel  below  the  surface,  and  ten  feet  above  this,  that  Is 
four  feet  from  the  surface  ;  the  foundalion  walls  of 
buildings.  In  this  spot  there  are  therefore  vestiges  of 
three  different  scctlements,  and  in  the  lowest,  among  the 
broken  pottery,  has  been  found  a  human  skull  which 
bears  IX  striking  resemblance  to  the  Mexican  and  other 
red  Indian  tribes  of  central  America. 

PHOTor.RAPHv  OS  Wood.— The  method  of  Irani* 
ferring  by  photography  drawings  ur  sketches  to  wood 
blocks  for  the  purpose  of  engraving  Itaft  long  baCA 
known,  although  atlondod  constantly  by  technical  diEli- 
culiies,  which  have  occupied  Ihe  attenlion  of  many 
sdeutiCc  minds  with  a  view  to  their  removal,  Tlie 
chemical  preparations  hitherto  in  use  appear  to  have 
produced  a  surface  loo  hard  and  brittle  for  engraving 
purposes.  As  is  frojuently  Ihe  case  when  many  mindi 
Are  bent  in  one  direction,  we  hear  from  all  sides  news  nf 
discoveries  which  shall  obviate  all  the  diCIiculties, 
Amongst  the  best,  and  wc  believe  the  most  perfect  pro- 
cess, is  that  known  as  the  "  Hentscholl  process,"  which 
has  lately  been  purchased  by  Mr.  John  Swain,  the  well- 
knnwn  mechanical  draughtsman  nnd  engraver,  of  the 
Strand,  [.Ondon.  Hii  Npecimens  of  drawings  and  old 
engravings  transferred  to  wood  are  marvellous  in  Ihcir 
faithful  exactitude,  (he  finest  line  of  the  original  being 
re-produced.  The  value  of  this  method  for  securing 
cjoict  replicas  of  old  prints  or  engravings  direct  from  the 
hand  of  the  artiM,  needs  no  commenL  The  prooen  i* 
simply  invaluable.  The  grain  or  surface  of  tlio  wood  is 
hardened  and  prepared  for  the  graver  by  the  processes 
employed  lo  fix  the  picture. — Tkr  yimnuU  »f  Affi\td 
So'eHtf, 

Standards  op  Lbnotk. — Standards  of  length  for 
the  use  of  the  public  have  been  set  up  at  the  Guildhall, 
by  authority  of  the  City  of  Londiwi  Corpuratiou.  These 
consist  of  the  hundred  feet  and  siaty-cix  feet  cbaiitr 
divided  inlo  tcnv,  laid  out  on  the  floor  of  the  hall,  u 
well  a,A  measures  of  a  yard,  two  feet,  and  one  foot 
indicated  on  the  north  wall. 

Stockwell'.i  SRi-r^uciiTiNG  Gah  Tai". — By  this 
novel  and  simple  arrangement  the  mere  actot  larning 
the  tap  ignites  the  gas.  It  can  be  used  in  connection 
with  the  ordinary  tap.  By  means  of  a  spring  and  pro* 
peller  .in.  pxploiivc  pellet  is  ignited  which  produces  a 
Hash  suflicieat  to  kindle  the  gas,  but  not  Sufficient  to 
set  fire  to  anything  less  combuitiblc.  On  turning  out 
Che  gas  the  propeller  ii  brought  into  positio:i  for  placing 
another  pellet  undor  the  spring  which  explodes  it  at  the 
proper  moment.  The  pellets  arc  earned  forward  uqoo 
a  tape  which  is  slOTcd  u\  a.  T««it(>\i .  "Wtutti-Cwe.  vi-^^^ 
oi  Up»  U  «fe*att«i  «.  lt«*\v  \oM.  t»iiV«  itafisVi  \« 
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Vblocitv  or  Sound  ts  Aia. — The  method  of 
coincidences  has  recentl/been  applied  by  M.Sxathmati. 
toddennine  tlie  vclocily  o(  Mund  in  fn«  air,  u  fol* 
lowi; — A  pendulum,  whoce  rate  was  accurately  koowm, 
closed  at  etcti  pjissage  through  the  vertical  position,  a 
battery  circuit,  the  line  of  which  was  220  ta.  lon£  -,  and 
ttiduded  two  eleciric  bclU.  When  both  bclb  arc  placed 
before  the  observer,  he  heara  Ibem  slmult^ineousJj'.  If 
one  be  moved  a  tittle  wayolT  this  iiimult&neily  ceases; 
and  if  tlie  bell  be  moved  still  furtlier  a  point  is  reached, 
nt  which  both  belU  are  heard  Mmiiltanevu¥ly  again. 
The  distance  is  that  through  which  the  sound  moves  in 
the  interval  between  two  successive  ringings  of  the 
bells,  The  pendulum,  in  the  present  case,  had  a  period 
of  0*2061  seconds;  the  distances  at  which  the  sounds 
of  the  two  bells  were  liejird  at  once  were  directly 
meastirecl,  and  the  average  value  (from  thirty  measure* 
ments)  was  9935  metre*.  From  (his  the  velocity  of 
sound  in  free  air  —  335'19  m.  Reducing  the  value  lo 
that  (or  dry  air  at  rcro  the  number  obtained  i»  33i'S  m, 
This  Iifl9  about  midway  between  Regnault's  values 
(33or;)  &nd  that  of  Moll  and  Van  Beck  (J33"36i.— 
Naiur*. 

New  iiUTHOO  OP  DETSRMtMNO  TkHPEKATURKS. — 
This  method  (which  is  du«  to  M.  E.  Dragoumls)  con- 
sists in  oung  two  ihermometcrs,  one  at  a  higher,  and 
the  other  at  a  lower  lempcralurc  than  thai  of  the  body 
lobe  tvitod.  On  biinging  the  two  thennomctcrs  inio 
contact  with  the  body,  the  mercury  will  fall  in  one,  and 
rJK  in  the  other.  The  point  at  which  the  two  cottimns 
coincides  is  the  Iruciompcralure  of  the  body,  supposing 
the  instruments  (o  be  accurate. 


Cits  llotes. 

Old  Broad  Street,  Mav  99th,  1878, 
DuxlHG  the  past  fortnight  there  has  been  very  little 
stirring  in  the  city  of  interest  to  those  who  read  these 
notes.  Dullness  has  continued  to  iKevail  in  Capcl 
Court,  and  the  dullneiis  on  the  Slock  lixchanp; 
has  been  reflected  in  every  circle  of  commciaal 
activity.  Touching  the  scare  which  took  pUce  the 
other  day  amongst  holders  of  Atlantic  Cable  shares,  in 
consequence  ii(  u.  rumour  that  a  new  competition  line 
ITBi  on  the  cardt,  we  m.Ty  trmark  Ihat,  though  it  has 
Icmporarity  subsided, 'no  well  infurmed  person  •■upposes 
that  ihc  report  was  merely  an  idle  canard.  The  very 
fact  that  the  cable  belonging  to  the  Direct  United 
States  Company  has  been  sui;ceMfuHjr  duplexed,  oflcrs 
an  encoura^mcnt  to  enterprising  capitiilists,  while  if  it 
be  correct — and  we  have  veiy  good  authority  for 
believing  as  much — that  the  Oircct  Cable  can  nnw 
perform  the  whole  message  carrying  of  the  Atlantic,  if 
another  independent  cable  Were  laid  and  likewise 
duplexed,  even  the  gentlemen  who  originated  the 
scheme  for  the  amalgamation  of  the  AugJo-Amcfican 
and  Direct  Companies  will  not  venture  lo  deny  that  it 
would  b4  found  an  exceedingly  powerful  opponent  lo 
the  uiMlBg  cables.  With  a  low  taiifT,  a  new  Atlantic 
Cable  Company,  well  managed,  might,  in  brief,  carry 
everything  before  it  at  this  jiinttuTc.  '!'<)  us  it  iippt-ars 
n  pity  that  the  existing  companies  should  [iositively 
court  opposition  by  atihcriag  to  the  higher  tariff.     Do 
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(he  directors  of  these  companies  think  that  if  the  ' 
ppiilion  they  at  length  confessedly  dread  comes  So- 
il wouU  be  possible  for  them  to  maintain  the  la/>- 
Would  the  public  be  satisfactorily  impresied  bj  the 
,i»arance  that  whereas  a  new  cable  mignt  b«  defectist, 
the  old  one  had  been  well  tested,  and  it  was  better  to 
pay  a  higher  rate  tor  a  cerlainty  ?     Hardly.     And  tbii 
mode  oT argument  would  also  cease  lo  be  of  lorce,  yAet 
the  cable  belonging  to  the  new  company  had  been 
proved  a  success. 

We  are  aw.tre  tl1.1t  the  directors  of  tbe  exlsUng  com- 
panies may  reply  that,  if  the  tariff  were  Iowctid.tbc 
reserve  funds  could  nut  be  suftvcienlly  increased  and  a 
reasonable  dividend  paid,  and  here,  in  truth,  is  tbtii 
dilemma.  If,  at  we  have  pointed  out,  they  persist  in  the 
higher  scale  of  charges  in  the  face  of  formidable  oppe- 
silton,  they  most  inevitably  lose  some  ol  their  cmiaoi; 
if,  on  the  other  hand,  they  retain  their  custumers  tij 
adopting  the  tower  scale,  they  run  the  risk  of  L-arrjia^ 
on  business,  not  perhaps  at  an  absolute  lot«,  but  at  a 
very  Inugnificant  prolii.  Thus,  It  may  be  hoped,  the 
existing  companies  will  sec  the  unwisdom  of  much«l 
llieir  policy  in  'he  piist;  they  may  nut  suffer  from  it  as 
we  have  indicated,  but  it  is  equally  possible  that  Uiey 
may.  Until  there  is  n  revi\-al  in  the  money- marker, 
nothing  definite  respecting  a  new  enterprise  mav  lie 
announced ;  but  should  ihe  E.istem  Question  be  disponed 
of  without  war,  there  wiU,  no  doubi.  be  ."kn  imme<liai« 
improvement  in  commercial  affairs  everywhere.  uiJ 
investors  will  be  as  ready  a^  ever  to  respond  to  schemes 
which  arc  marked  by  ahilily,  caution,  aad  stixighl* 
forwardness. 

The  Secretary  of  the  Eastern  Extension  Telernpti 
Company,  referring  to  mention  being  made  tS  the 
Government  uf  Victoria  only  in  cot-ncctioo  with  the 
duplication  of  the  company's  cables  inthe  East,  explnrni 
that  the  proposals  of  the  company  were  not  accepted 
by  any  government  in  paiticutar,  but  by  the  T<cl»>' 
graphic  Conference  which  recently  sal  in  MtlbouriH^ 
on  behalf  of  the  combined  governments  of  AuslTaU.sa. 
We  observe  from  Ihe  annual  report  of  Renter's 
Telegram  Company,  Limited,  that  a  further  dividend 
of  5  per  cent.,  making  7J  per  cent,  for  the  year,  is 
now  p:iyablc,  aud  after  adding  £2x100  lu  the  reserve 
fund,  there  remains  a  balance  of  ;^305  to  be  carried 
forward. 

if  by  the  accepUnce  of  Sir  Edward  Watkin  o(  the 
chairmanship  of  the  East  London  Railway  Cotnpat>ri 
the  Metropolitan  line  of  railway  will  be  lebuli/ 
brought  into  connection  with  Ihe  East  London  line, 
then,  w«  should  say,  there  is  one  very  good  reaJOB,  at 
least,  why  the  shareholders  of  the  li^st  London  desire, 
as  we  hrlieve  ihey  desire,  his  appoioCmcnI.  Il  is  tme 
that  there  is  n  covered  way  of  communicalion  between 
the  Great  Eastern  station  in  Liverpool  Slnet,  nnd  tho 
Metropolitan  stalioa  close  to.  But  the  line*  shfuiVi 
join  each  ui her,  for  many  people  somehow  do  iM,  ot 
will  not,  see  covered  ways  of  com  mtm  lea  lion.  A«  to 
the  general  prospects  and  position  of  the  East  l.«)doii 
Company,  the  latter  is  not  by  any  means  cheerful;  the 
foniKr  can  scarcely  bo  said  to  bo  bright.  Yet  ue  admit 
that  "  ll  is  nrver  too  late  to  mend,"  may  be  fitly 
observed  in  relMrnce  to  the  management  of^the  East 
London  Railway  Company.  Tfaitrgs  bav«  not  |»oat<in 
we\],  but  there  is  a  worse  stale  possible  lo  the 
company.  We  do  not  always  agree  jn  th«  adulation 
which  is  offered  to  Sir  Edward  Watkin — although  he 
is  a  great  railway  authority  and  chairman  of  several 
companies,  he  is  like  olher  mortals  opm  to  make 
blunders,  atid  be  has  blundered— but  we  do  think  that 
if  he  accepts  the  chairmanship  of  Ihe  Cast  London 
Railway  Company,  the  shareholders  will  soon  find  that 
there  may  be  a  possibility  of  a  dividend,  even  for 
tben. 
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rELEGR.\PHlSTS  AT  FOREIGN  STATtONS. 

Te  publish  io  this  number  the  impersonal  portions 
fa  lengthy  communication  which  wo  have  rccdveii 
>cn    »    "  West    Indian   Telegnpliist."      We   have 
dblishcd  it,  not  from  any  rfesire  to  reniilate  a  par- 
icular  grievance,  but  in  the  belief  that  some  of  its 
itemcni*  may  have  a  bearing  on  the  submarine 
tlcgrapb  scr\'icc  in  general  which  may  be  produc- 
of  good.    Whether  our  corre«pontlitnt  bo  a 
'  man  with  a  grievance  "  or  not,  wc  do  not  know  ; 
jt  we  think  that  them  is  a  great  deal  of  truth  and 
sense  in  parts  of  his  letter.     At  any  rate  he 
a  right  to  be  heard,  and  our  columns  arc  always 
as    a  medium  of   expression  for  telegraph 
rj. 
We  have  in  a  f<>nner  article  treated  of  several 
Dints  in  the  managemcni  of  Ihc  submannc  service 
l^hich  arc  indicated  by  a  "West  Indian  'iL-lvi'iTiph- 
W."     It  l8  onr  intention  at  present  to  confine  our- 
iclvM  to  a  consi(]t-ralion  of  the  itatc  of  comfort  and 
niorality  which  cxibu  at  tclugruph  stations  abroad. 
too  many  cases  these  hlcitings  are  most   con- 
jous  by  ihcir  absence. 
A  young  operator  entering  the  i^nhmannc  tcle- 
iph  service  a(  once  becomes  tho  tool  of  hie  con>- 
V*»y,  and  receives  orders  lo  betake  liimKcIf  lo  some 
Jbreign  station.     Arrived  there  he  goes  into  quarters 
*ith  the  resl  of  the  clerks,  and  duly  ukes  his  eight 
koont'  shift  of  signalling.    The  company  provide 
•>tt  quarters,  which  ar«  sometimes  even  wretchecl, 
•r  not  beastly,  although  in  general  they  are  lole- 
'sbly  comfortable  as  far  as   the  needs  of    mere 
Animal    caiilence — shelter,    meals,   atid    sleep — arc 
Cofwemed.    The  company  also  exact  their  stated 
Smotmi  of  office  routine  from  him  ;  but  here  Uicir 
feoTicitation  for  bis  welfare  loo  frt-quenlly  ends.  T\k 
Vouth  in  left  Co  Kcck  his  own  amusements  and  re- 
creation.    He  finds  hi»  bare  quarters  dull,  the  jokes 
Hf  hit  companions  arc  stale,  time  bangs  hcaiy  on 
his  hands  ;  so  he  goes  out  into  the  Mreets  to  smoke 
Caganrttcs,  or  take  drinlw  at  a  otff  or  nhazar.    His 
kQcixl  circle  is  of  the  smallest,  if  a  ixm)  social  circle 
«xisu  for  him  at  all ;  so  in  default  of  something 
fcettcr  he   »cclt»   the   female  conip-inJonihiji  which 
Ihe    streets  never  fail    lo    offer.      Sc\-cred    from 
home,  and  all  the  upholding  ties  of  kindred,  de- 
prived of  good  literature,  pure  society,  and  some- 
'mtN  cmo  of  the  church,  his  situation  and  prospects 
■  >n>i>idtng  martiage,  his  work  niechanicai   routine, 
himself  ibc  machine  of  a  company,  Ihc  unimportant 


limb  of  a  system,  feeling  himself  unsettled  and  s 
noin.-id,  can  it  Ik  wondered  at  that  \\c  yields  himsdf 
to  the  iailuenccs  around  him,  and  lapses  into : 
tivclcas  ease  and  immoraUty? 

We  think  Chat,  if  there  be  any  remedy  for 
discomforts  and  immorality  of  foreign  telegrapli^ 
stations,   il  should    proceed  from   the    diroctorj-  of 
the  company  and  permeate  downwards.    It  is  very 
unlikely  that  the  needed  reform  will  emanate  from 
the  clerks  themselves  and  spread   upwards.     It  Is 
high  time  tltat  the  management  of  telegraph  com> 
pftniea    ceased    to  regard  their  tmployii  as  mere 
manipulating  instrtinients.    Tliis  iron  doctrine  of 
our  utilitarian  times  will  not  poy  in  the  long  run. 
If  operators  are  treated  with  the  consideration  doe 
to  gentlemen,  they  arc  the  more  likely  to  prove 
luch,  and  tlie  resulting  gain  in  harmony  and  gOod 
feeling  is  cenatn  to  prove  more  profiuble  to  the 
company  in  the  end.    The  directors  of  a  company, 
and  the  superintendents  under  them,  and  b>-  their 
orders,  ought  to  see  that  the  clerks  arc  not  on^ 
housed  and    fed,  but  they  should  take  pains 
provide  wholesome    and    improving    amusement!^ 
also.     Housing  and  fcoding  arc  the  lowest  essentials 
ofiifc;  and  a  telegraph  company,  sending  young  men 
and  youths  abroad  to  strange  and  out-of-the-way 
places  and  detaining  them,  should  recognise  that 
takes  upon  itself  a  charge  of  fiir  more  moment  thail 
food  and  shelter.    A  life  of  this  kind  is  exceptionally 
trying  to  the  moral  character  of  any  man,  and 
especially  young  men.  some  of  whom  are  not  suivise 
as  they  might  be,  and  it  is  right  that  the  company 
should  do  what  is  in  their  power  lo  ameliorate  iU 
dangers.    Some  companies  treat  their  scn-ants  better 
in  this  respect  than  others.     Milliard  tables  arc  pro- 
vided at  some  staliont,  and  one  or  two  periodicals 
ctrculnlcd.    Our  plea,  is  for  something  more  elevating 
than  billiard  t.ibles.     Billiard  tables  arc  verj*  well  so 
far,  but  ihcy  are  not  enough,  although  to  say  so 
may  astound  Ihc  directorial  mind  to  a  degree  only  _ 
paralleled   in  the  case  of  Hr.  Bumble  when  th^H 
audacious    Oliver    Twist    aitked    for    more    soup. 
Telcgi-aph  directors  may  find  it  difficult  to  believe 
that  a  telegraph  i>peralQr  can  possiUy  require  aiiiuMr'- 
mcnt  of  a  higher  kind  than  billiardt; ;    hut   siich 
is  the  hard  fuct,  nevcrthcl(;»i,  and  il  must  be  faced.jl 
Pure  literature  and  tiniily  society  are,  next  to  the^ 
cburcli.  the  two  moat  potent  nafeguards  for  a  youth 
against  the  easy  descent  into  immor^hj-.     If  thft  j 
directory  of   a   telejpapU   comiiany  would   intet«$nl 
itself  in  this  subject,  and  »ec  llLit  a  gorxl,  if  small, 
library  was  pro%'ided  at  each  )italion,  and  that  Ibc 
intercourse  of  clerks  with  the  avaibble  good  society 
of  the  place  was  cordially  promoted,  we  feet  snra' 
thatgood  would  come  of  It.    .^litcrar^'aiiddcfbating^ 
society,  tmdtt  ttvt  ^T«A&tt\c^  tA  "Civt  «i"ew«**'!A»=«^s 
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tand  a  corps  of  experimenters,  would  ^Iso  tend  to 
breathe  life  and  ircshaca  into  the  noxious  vapours 
of  jealousy,  discontent,  and  apathy,  which  too 
commonly  form  ihe  social  atmosphere  of  a  sution 
a%  tiuagi  arc  at  prescul-  We  arc  of  opinion,  loo, 
_  that  some  provision  should  be  nude  fur  enabling 

opcntiors  to  marry — a  consummation  quite  di»- 
couotcuaiiced  by  tlie  exigencies  of  the  existing 
rigimci.  To  effect  this  tho  more  easily,  only  the 
younger  men  might  be  sent  to  outlandish  and  desert 
«ftlion»,  the  niamed  operators  being  allowed  to  stay 
in  (owns  and  cities.  A  prospect  of  thiH  kind  before 
an  operator  would  not  fail,  w-c  think,  to  make  him 
more  contented  with  his  lot,  to  inspirit  him  !n  his 
career,  and  to  improve  hi»  character. 

We  have  Kufficient  tiiih  in  the  directors  of  the 
companies  as  to  believe  that  it  is  only  nccessan'  lu 
make  thcni  aware  of  the  deficiencies  of  llicir 
ktaiion  arrangumunts  and  tho  real  need*  of  theit 
servants,  to  secure  measures  of  remedy  from  ihcm. 
Unfortunately  tliey  are  so  placed  as  not  tn  see  for 
tiiemselves  wlut  is  taking  place  at  their  statiouK. 
Occauonally  a  pilgrimage  it  made  by  some  of  them 
through  the  latter;  but  it  is  not  diHicult  to  under- 
stand that  in  this  way  they  see  matters  at  their  best, 
^^^,  just  as  ataschool  inspection,  where  all  the  torn  pina- 
^^t  fom  are  mended,  and  tlic  pupils  faces  shining.  At  all 
^^^  events,  until  some  change  for  the  better  is  made  in 
I  the  comfort  and  diversions  of  the  operators  al 
I  foreign  stations,  so  lung  will  the  ^ubmaiiiie  tele- 
I  graph  scr\'ioc  remain  a  kind  of  slow-grinding  devil's 
I        mill  for  the  dcmoialisation  of  young  men. 
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THE  MICROPHONE  AS  A  RECEIVER. 

lAlxilnkct  □(  a  piper  reul  bcrora  the  Eoyal  Sxlety  d  Ediiiburgh 
M3nl  June,  l£r^  t>y  JAUES  liLYTU.  HA..  F.R.S.E-] 

Tus  foltowing  experiments  were  suggested  by  n 
description  of  the  microphone  lately  invented  by 
Profcs-ior  Hughes.  Instead  of  the  pointed  piece  of 
carbon  supported  between  two  pieces  of  tho  same 
material,  ic  occurred  to  me  that  ga«  cinders  were 
likely  to  answer  the  purpose  tolerably  well,  lo  lesi 
this  I  included  in  tlie  circuit  of  an  ordinary  tele- 
phone a  single  Leclanctif:  cell,  and  a  small  jelly  jar 
half  filled  with  gas  cinders  broken  into  rather  coarse 
ingmenls.  The  connections  were  made  by  slipping 
down,  at  opposite  sides,  between  the  cinders  and  Uic 
udcs  of  ihu  can,  two  strips  of  tin  tu  which  tliu  circuit 
Trire*  were  attached.  When  this  simple  insirnmcitt 
wta  used  as  a  transmitter,  articulate  sounds  were 
rendered  very  loud  and  distinct  in  the  diiit4Lnt  tele- 
phone, tliuugh  occasionally  marred  by  what 
appeared  to  be  the  rattling  of  the  cinders  in  tho 
can.  With  this  transmitter,  sounds  were  also  quite 
audibh  cvca  wJicn  the  speaker  stood  se^'cral  yards 
Jiwax  from  it. 
Iti  my  next  expenmcai  I  took  a  shallow  Iwx  of  thin 


Avooi.  about  15  in.  by  9  in.,  and  filled  it  with  cinders, 
taking  care,  in  the  first  place,  to  nail  to  the  inside  of 
its  ends  two  pieces  of  tin  to  which  wires  could  be 
attached.  Having  nailed  down  the  thin  lid  of  the 
box,  and  Included  it  in  the  circuit  of  a  telephone, 
along  with  a  LecLinchfe  cell,  I  found  that  ic  acted 
both  as  a  very  sensitive  microphone,  as  well  as  aa 
excellent  transmitter  for  tlie  tetephooe.  With  three 
of  these  bo.xcs  hung  up,  like  pictures,  on  the  walls 
of  an  ordiiiarily-stm:d  room,  and  connected  iu  cir- 
ruii,  almost  every  kind  of  noiso  made  in  any  p^n  of 
the  room  was  revealed  in  iho  telephone.  bpcaldii( 
was  heard  dtstirictlv,  and  a  part  song  b)'  two  voices 
in  the  middle  of  tfic  floor  was  rcnacrod  with  sur- 
pri.ting  clcaniess  and  accunicy. 

In  tlie  next  experimenr.  still  using  the  samecdl 
in  the  circuit,  I  tried  as  transmitter  a  singlo  elon- 
gated cinder,  with  Ihe  wires  wound  tightly  round 
each  end.  Sounds  uttered  close  to  this  cinder  were 
quite  audible;  but  t  failed  to  hear  them  when  I 
substituted  for  the  cinder  the  carbon  of  a  Bunsen 
cell,  with  brass  clamps  firmly  attached  to  each  end, 
into  which  the  circuit  wires  were  screwed. 

I  next  removed  the  Leclanchc  cdl  from  tlie  cir- 
cuit, and  used  is  transmitter  the  jelly  jar  containing 
dry  cinders.  I  sometimes  fancied  tliat  1  beard 
sounds  even  with  the  cinders  dry,  but  tbey  bococne 
distinctly,  though  faintly,  audible  as  the  cinders  be- 
come somewhat  moistened  by  the  breath  of  th« 
speaker.  On  pouring  water  into  tho  jar,  so  as 
almost  to  cover  the  cindern,  the  sounds  were  bcanl 
In  the  telephone  almost  as  distinctly  as  when  the 
Leclanchi  cell  wm  in  circuit  I  did  not,  honevcf. 
hear  any  sound  with  the  cinders  removed  and  water 
only  in  the  jar,  not  even  when  the  water  was  made 
a  better  conductor  by  being  slightly  acidulated. 

In  the  next  cvperimenl  1  tried  if  the  jar  with  tlw 
cinders  would  act  as  a  receiver,  as  well  as  a  trans- 
miuer,  and  was  not  a  little  surprised  to  find  thai  it 
did  so.  For  this  purpose  I  used  similar  jare  of 
cinder,  both  for  transmitter  and  rrccivcr,  and  in- 
cluded a  battery  of  two  Groves'  celU  in  the  circuit. 
Articulate  sounds  uttered  in  the  one  cinder  jar  were 
diltincUy  lie:ird  in  the  other,  and  even  voices  could 
b«  distinguished.  Here  we  hare  a  result  which,  as 
far  as  I  know,  is  quite  new,  and  which  rendere  it 
quite  possible  xn  bave  nn  effective  telephone  worked 
entirely  by  the  olootric  current  without  the  aid  of 
magnetism.  From  some  experiments  I  ha\-e  le- 
ccntly  made,  it  appcirs  that  the  loudness  of  the 
sounds  depends  upon  the  strength  of  the  current  in 
the  circuit ;  and  I  have  no  doubt  but  that  cxcclleat 
telephones  can  be  made  in  this  way,  when 
forms,  both  of  transmitter  and  receiver,  are 
I  have  also  tried  successfully  an  ordinary  tetepboae 
as  transmitter  and  a  cinder  jar  as  receiver,  but  in 
this  case  the  sounds  were  somewhat  fainter  and  less 
easily  distinguished. 

THE  PHOXOGRAPIt  .\ND  VOWEL  SOUNDS, 


At  the  same  meeting  of  the  Roj-al  Society  of] 
Edinburgh,  Professor  Fleeming  Jenkia  and  Mr. 
J.  A.  Ewing  made  a  second  communicaiion  on  tbej 
v,-ave  forms  of  anlculate  sounds,  us  investigated- 
by  help  of  the  phonograph.  They  had  obtani«d| 
about  100  greatly  magnified  copies  of  the  ttoioil; 
TecoT&s,  cV\<:ftv  Vof  Wta  uwods  o  'and  m>,  and  bad ' 


dieidy  subj«cte<)  more  than  tiixtjr  of  these  lo 
ktmonic  analrsiK,  extending  as  tiu  Oi  the  iiixth 
pirtial  tone.  The  rcsulu  for  o  were  con«i«tcnl  with 
the  theory  ot  IXjnders  und  KelmhultE,  that  the 
w*rel  quality  isgircn  hv  the  romforcL'tnenl  cnuxcd 
hr  a  conMaht,  or  nearly  constant,  mouth -cavity  ; 
Ihis  reinforcenicnt  exlouds,  however,  over  a  wido 
nnge  of  pitch.  The  results  for  ai  did  not  seem 
to  be  consisioQi  with  x  constani-cavitv  thoorv. 
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ELECTRIC  TELEGRAPHY  AT  THE  fNI- 
VERSAL  EXIimniOX  OF  1878. 

By  Lb  Ccmn  Du  MOSCF-U. 

EtEfTBir  teiegmph)-  figures  this  year  in  the  Paris 
Universal  Eshihitinn  in  class  65,  and  tKcupies  in  tho 
French  Section  an  important  place  in  the  machinery 
annex.  In  the  forcicn  sections  electric  and  tcle- 
grapltic  apparatus,  sufficiently  rare,  by  the  way,  arc 
Scattered  over  variouii  place*  without  any  very 
ffcll  ddined  position,  and  most  frequemly'in  (he 
Bschincn,'  gallery.  Wf  aro  astonished  at  tlic  iv.int 
)f  order  which  this  year  characterises  the  cla^iiicn- 
lion  of  these  important  and  curious  productions. 

Without  any  impartiality,  we  can  say  that  tho 
French  e.\hihiitnn  of  teleyiMphy  has  th'n  year  dis- 
tinguished itself,  and  in  it  are  to  be  found  almont 
.11  the  ini^xiriani  Diodels  of  (elcKraphs  which  have 
n  devised  in  diflercnt  countries,  and  wliii-h  have. 
vcr,  all  bc«n  tested  or  cmplnyed,  more  or 
,  by  Ihc  French  (clcgraph  ndmimst ration — iwt 

ly  scvenl  types  nf  the  hoaulifiil  nmltiple  Icle- 
fraphs  of  Meyer  and  of  Raudot.  but  nUo  the  duplex 
■  ttoi  of  Stearns,  Ailhaud.  McrcJulier,  applied  lo 
Morse  and  the  Hughes;  the  nuadruplex  of  Lc 
Sieur :  theprintcr*o(ICuKhcs,D'AriincouTi.lJujardin, 
Chambrier ;  the  automate  printers  of  Olsen  nnd 
Girarhon  ;  Whcatstofic's  automatic  and  fast-sjiced 
Uoncs  ;  Mibmaiinc  refleciinj;  telegraphs  ;  the  auto- 

Kaphic  systems  of  Meyer,  Lenoir,  U'Arlineourt ; 
e  more  or  less  modified  forms  of  Morso,  of  MTtt. 
rachetcaux,  Hequel,  I'ridbbtt,  Rauh,  Clias*;in,&c,, 
he  relays  and  translatorB  of  MM.  D'Arlincourt, 
fommAKi,  Meyer,  <.%c.,  dini  leI«{;nphH  of  di\-ttr»o 
bnns  ;  light ning-guards.  switches,  bells  and  calls  nf 
^ry  varied  forms  anul  sysleinK. 

J  have  explained  in  my  £.r/<i'tf  tin  Appiniuionx 
(r  teUctricile  the  gicatcr  pari  of  those  systcm.s, 
aid  mO"!  of  them  are  known  lo  the  readers  of  the 
^tl^raphie  ypurita/,  from  tho  descriptionH  of  them 
rhich  n^vc  l>cen  K'vcn  in  this  journal.  However, 
»e  think  wc  should  give  some  details  concerning 
he  mulliptc  telegraph  of  M.  Baudot,  which  aUhough 
n  its  infancy  has  alrejuly  given  highly  important 
results.  Ii  lus  been  possible,  in  fact,  in  the  six 
Donths  during  which  thi*  system  ha.s  been  expcri- 
tMHted  upon  on  the  Paris -Itoideaux  line  to  transmit 
IS  many  as  two  hundred  messages  per  hour,  and 
hat  without  any  more  einpluyes  than  nre  required 
or  the  ■'  fasl'Specd  "  Whealstone,  which  transmits 
•ily  cJghiy-fivc  or  ninety  at  most  upon  lliis  length 
*  hne. 

Tho  system  of  M-  Baudot  belongs  to  Ihc  category 
I  tnstrumcnls  based  upoa  the  algebraical  com* 
ition  of  simpl«  signalx,  few  in  number ;  and  that 


one  may  at  once  recognise  its  advantaeea  and 
principle,  it  is  only  necessary  to  consider  the  time 
lost    m    ordinary  transmiasfon-s    by  the    Mughos' 

telegraph,  and  the  facihLy  oflered'  by  combined 
simple  signals  for  utilising  this  lost  time. 

bet  us  divide,  mentally,  into  thirty-one  intervals, 
the  half  second  required  by  Ihc  lyi»e-wh«-l  of  a 
llugh<>s  pniiting  telegraph  lo  accomplish  its  revolu- 
tion. It  is  clear  that  if  wc  have  the  letter  a  to 
tninsmit,  we  shall  only  require  for  its  impn^sion  ii 
single  one  of  the*c  intervals  of  lime  ;  but  for  the 
[citi;r  z  we  require  Incniy-oighl :  so  that  in  the  first 
case  wc  iosc  no  time,  while  in  the  latter  wo  lose 

Vi  of  iho  duration  of  a  revolution  of  the  tj-pc-whcei. 
hus,  if  bi|-  any  convenient  combin.ition  of  currents, 
we  could  arrange  that  all  the  letters  nf  the  type- 
wheel,  whatever  (heir  alphabetical  order,  could  be 
firintcd  in  tho  same  time,  which  could  then  be  very 
iricf,  wo  could  employ  the  time  served  for  other 
transmissions,  and  at  each  turn  of  the  typc-whed 
scveraL  letters  could  be  IraiismiUcd  ihrouRh  the 
Jigency  of  several  tmpioyh  ;  but,  as  ^vill  readily  be 
understood,  it  would  ue  noce&sarj-  for  this  lliat  tlictic 
combinations  of  currents  should  leave,  upon  a 
special  cransliiting  instrument  for  each  employit 
durable  traces  of  Che  signal  sent,  and  that  thesel 
tiaces  should  be  capable  of  operating  the  printing 
mechanism  at  the  moment  lli;i(  the  type-wheel  pre- 
Kcnled  to  the  printing  mechanism  the  letter  corr«*j 
spending  to  the  signal  sent.  Wc  should  also 
quiro  that  a  current -distributor  should,  during  each ' 
revolution  of  the  type-wheel,  transmit  tho  current 
successively  through  the  difTcicnt  manipulators 
uctiuLed  bv  the  mtfloyh. 

To  obtain  this  complex  result,  %L  Baudot  started 
with  tho  well-known  principle,  already  .ipplicd  by 
several  physicists,  notably  by  MM.  Whcaistone, 
Morse,  Highion,  \Vhitchousc^  lic.,  that  with  five 
simple  elementaiy  signals,  one  can  obtain  by  their 
combinations,  one  to  one,  two  lo  two,  three  to  three, 
&c.,  thirty-one  composite  signals  which  can  repre- 
sent all  the  letters  of  the  alphabet,  and  even  tho , 
figures  and  other  signals  most  generally  employed 
in  telegraphy,  adapting  to  the  printing  mechanism 
the  transmutntor  syiitem  of  Hughes.  By  this  meaux 
ho  was  able,  therefore,  with  live  successive  emis- 
sions of  current  at  most,  to  obtain  upon  five 
[lolarised  relays,  a  durable  ii-uicscntation  of  everj- 
cttcr  of  the  alphabet  he  wisncd  to  transmit ;  and 
this  trans  mi  SHI  on  required  hut  ^  of  the  lime  taken 
up  in  one  revolution  of  the  tvpc-whccl.  Ttiese 
emissions  could,  moreover,  be  effected  by  means  of 
five  Morse  keys  placed  under  the  fingers,  and  their 
succession  could  be  mechanically  controlled  by 
a  distributor  travelling  synchronously  vnlh  the 
t)"po-wbeels.  And,  further,  this  distributor  per- 
forming ils  revolution  in  one  half  second,  could, 
as  in  the  multiple  system  of  M.  Meyer,  be  made  to 
present  several  series  of  quintuple  contacts,  c.ich 
appropriated  by  a  special  finfifyfij  and  the  number 
of  ihese  series  would  be  limited  only  by  the  maxi- 
mum number  of  signals  capable  of  being  printed 
during  one  revolution  of  the  type-wheel.  With 
the  ordinary  speed  of  the  Hughes,  calculation 
showed  that  the  number  of  these  series  might  be 
seven,  but  M.  Baudot  makes  use  of  five  only, 
reserving  the  time  which  might  have  been  devoted 
to  the  other  two  for  the  prejunition  of  the  signal  to 
be  Transmitted.    With  this  syslein,  therefore,  it  i& 
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possible  to  print  ten  loiters  per  second,  ilui  is,  100 
words  per  minute,  or  300  tncKi^gcs  per  hour  ;  but 
in  ris-ility  the  speed  obtnined  is  5omewh:it  less  thun 
this,  by  reason  of  the  time  !o*t  and  the  multiplicity 
of  corilacls,  which  causes  the  duration  of  currunl 
necessni^  for  ihc  impression  of  n  signal,  lobe  longer 
than  It  theoretically  should  be. 

For  the  re^ilisation  o(  nil  the  effects  above 
described,  the  appanilus  is  composed  of  six  diffur- 
ent  pieces  of  mecnanism  :  1.  Five  manipuLilors  of 
five  contacts  eadi,  dii^tributed  over  two  sides  of  a 
large  tablie  in  the  centre  of  which  are  place<l  the 
printers  and  oilier  mecbanisni.  3.  A  univcrHal  dis- 
tributor and  a  nicchaniciil  con-cctorf(irsynchi"onism 
controlled  by  a  vibrating  sprine  similar  in  ihat  of 
M.  Hughes.  3.  Fivo  relayd  witli  quintuple  electro- 
magnets, which  represent  the  transl;ilinj(  receivers 
ftlrendy  iilUidcd  to.  .\.  Five  combin.nors  destined 
to  convert  the  signah  iransmiticd  on  the  translators 
into  lucal-circuit  combinations  capable  of  opentling 
the  printing  meehani<im  at  the  moment  when 
tilc  letters  representing  these  signals  arc  presented 
before  corresponding  printers,  5,  Five  printing 
roconTrs  conneclcd  mechanically  with  the  com- 
binatnrs,  which  print  the  message  imder  the  influ- 
ence of  the  combinations  eHected  by  the  letter.  6. 
A  mechanicril  motor,  periodically  regulated,  which 
drives  the  receivers  and  conibinators. 

In  a  future  article  we  propose  to  describe  these 
various  parts  :  bnl  wc  should  here  rcniiul:,  tli:it  ihc 
system  has  been  recently  simplified  by  M.  [laudot; 
and  among  the  exhibits  of  .M.  IJunKiiilin-Froincnt, 
is  to  be  found  a  specimen  of  the  new  model  which 
requires  a  mnch  sraallcr  iinniiieD-  nl"  eleclric.-il  pari*. 
In  the  one  wc  have  been  speaking  of  there  arc  no 
fewer  than  thirty-one  cleclro-m.Tgnct*  ;  in  the  latter 
there  is  but  one,  on  the  other  hand  the  mechanical 
aclio'ns  arc  more  complicated  nnd  more  delicJite. 

Meyer's  multiple  telegraph  is  now  wcll-kuovvn, 
and  is  employed  m  dinercnt  countries.  It  has  everj-- 
whcrc  Riven  excelleni  results,  and  wc  arc  surprijod 
that  it  has  not  lieen  more  extended.  There  arc  two 
specimen!)  of  it  in  the  exhibition,  one  arranged  for 
Kx  transmissions,  which  appears  in  the  display 
made  hy  (he  French  Telegraph  Administration,  the 
other  arranged  for  eight  transmissions,  which  is 
found  among  the  exhibits  of  .M.  Hardy,  the  clever 
constructor  of  this  apparatus. 

fTi)  If  coutinufd.J 


those  results — that  showing  increase  or  diminution 
of  magnetisation  by  longitudinal  pull,  according  as 
the  magnetising  force  is  le^  Uian,  or  greater. than, 
a  certain  critical  value. 

In  the  1ir<il  series  of  experiments  described  in 
this  paper,  the  amount  of  the  ma^ctising  force  is 
varied  through  a  range  of  values  Irom  tero  to  900, 
nnascde  on  which  about  isj  is  the  value  of  the 
vertical  component  of  the  lerrealrial  magnetic  foroc 
at  Glasgow,  and  the  effects  of  hanging  on  and 
t.alcing  off  weights  of  7-lb».,  u-lbs.,  and  8l-lbs.,t 
in  changing  the  induced  magnetism,  arc  obscn-ett. 
The  experiments  were  made  at  onlinary  atmospheric 
temperatures,  and  at  Icmtx>Riturc  ioa"  C  The 
results  ;ire  shown  in  cur^'cs,  of  which  the  abccisSM 
represent  the  m.igneCiNii[g  furce^  and  other  ordiuates,| 
Ihc  change  of  magnetism  produced  hv"on8"and 
'*on%"  nftlie  weight  wliikt  the  magnetfsing  force  ii 
kept  constant,  'i  he  Villari  critical  value  vi.n\  found 
td  tXifiar  for  the  tHt]  temporxturcs,  and  for  diflerei: 
wdghu,  thus  approximately ; — 


ELECTRO  DYNAMIC    QrALlTIES    OK 
METALS.— EFFECTS   OF  STRESS. 

By  SIR  WILLIAM    THUNSON.  m.*.,  PitJewor  oT 
NatumI  rKlli<*ophy  in  lh«  Uatt-cnilv  ot  Ctucnw. 

This  paper  commences  with  a  detailed  description 
of  a  series  of  e.^periments  on  Ihc  elTects  0/  stress  mi 
the  magnclism  of  soil  iron,  of  which  some  first 
results  were  described  in  a  ]]rdiminan>*  notice,  com- 
munieatcd  to  the  Roy-al  Stwlc-tv  on  the  loCh  of  June, 
1875,  and  published  in  the  •■  Proceedings,"  A  few 
months  Inter,  the  author  founti  Ihat  he  had  been 
aniloipatcd  byXnilori*  in  the  most  remarkable  of 


*  PoggfottrnTt  "Ataui«ti~  tSM. 
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'■  on 
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nff.' 
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lbs. 

'4 

M 

31 

ir 

Magnctinnf  forco  br  wlucb  tK«  "  Ml "  aad 
"off"  ptoiioca  iM>(luB|;«af  I 


Ai    atniotpharic    (em.  i      .,  ,   „ ,  , 


■Cltl*C 


ax 

288 


280  or  390 
286 
310 


T  he  maximum  effect  of  the  "on  "  and  ''oflr*  ms 
found  in  each  cane  with  magnetising  force  of  frooi 
50  to  60  of  the  arbitrary  scale  divisions  (or  abotit 
four  times  the  Glasgow  vertical  force).  Its  nmouot 
differed  notnbly,  though  not  greatly,  with  the  tem- 
perature, and,  as  was  to  be  expected,  gnatly  with 
(he  different  amounts  of  pull ;  but  it  was  □ot'ncrljrj 
llircc  times  as  much  with  31  lbs.  :u>  with  7  lbs. ;  thusj 
approximately  : — 


Amouni  of 

wcishi  "on" 

■d3  "eS." 


7  lbs. 


Marimum  effeci  ia  thcway  o(  ■uiatnii 
vf  nucnetiuii  l>7  "on  and  (limni 
br  "  off." 


iUUm 
iimiiMuiai 


T«inp«raiiuTe  abovt 
•S'C 


TanptfaluTc  too^C 


'  3  [  BcalcdiviMons  ^  | 

o[  ballistic       ^i^scalcdivistoos 

,   galvanonielcf.  j 
23      do,      do,     l3a'4  do      do, 
54      do.      do.     150*3  du.      do. 


The  curves  all  tend  to  asymptotes  parallel  to  the 

line  of  abscissae  on  its  avgative  side  for  inliaiie 
magnotiaing  forces  ;  and  they  indii-ate  the  following 
ultimate  values  fur  the  two  temperatures,  and  the 
different  amount*  of  pull  :^ 


t  Ttic  *it<  HBiaf  ibout  1)  Iliri»iiit,h*n  xb^Cc,  vngMuthB^ 
fore  nboiii  i^-ltx.  nrr  luiiiiici)  iiiiW  It  anu  •»  ton  ih»»  ii  HA 
«)cpericiw«daCMU>dnBblc  pcruLineiit  >(rciH(  br>a-RH.;  iiwooU 
probably  break  «4lb  ja  ot  i-a-Wn.  i>|«cl  pumliiru  win  ttl 
caue*  b«m  about  tje-Dii.  ~ 
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EfTectin  the  My  of  diauBiitica  cf  niu^lim 
AmoUMol              by  "««"uiilaD0incauumi  by"ol(    when 
t  *w«hi"on"     1      1  he  nukgncliUDii  force  U  rwy  ««■(. 

^                             Tcmpnaiiifc  i^C      T«mp>ncm  too*  C 

W                        f6  »caIedi»l9ionBV 

7  lbs.        . '        of  bjlliilic         3  scale  divisions. 

t   jfalrnnomctor.   J 
14    ,,                135     do.       do.        9'3  do.     do. 
9t    .,               21       do.      do.      i5'2  do.    do. 
.- 

Tor  other  fcatiire-^  Ihc  curves  thcmsclvesas  given 
in  the  jrapei  may  be  liiukcd  iv. 

Lnlcr  cxpcrimcms  on  the  effects  of  pull  trans- 
rene  to  the  direciioti  of  inagneLtKatiun  showed  cor- 
rwpcindirtglv  oppotitt  efltclH  to  tbow  of  lonftilinlinal 
pull,  but  «iih  a  "criiicaJ  \'aluc"  of  mapoplisinp 
force  nearly  In-icc  a*  riv;!!.  Tfcil  fi>r  lun^jiludinul 
pull,  accordinff  In  the  preceding  figures,  was  uboiit 
J3  timrt  the  GlaBgow  vertical  forc« ;  for  the  tmns- 
i-erse  pull  iho  critical  value  found  vtsi^  about  60 
tioicM  the  Glasgow  vcrtic;il  force.  The  transverse 
pull  w»*  produc(-d  by  water  prcMiirc  in  thft  inicrior 
of  a  gun-barrel  applied  by  a  piston  and  lever  at  one 
end.  Thus  n  pressure  of  about  t.ooo  lbs.  per  Miinre 
mcli,  npiiUcd  nnd  removed  at  dejsure,  gave  enecct 
oa  the  mannetism  inducx-d  in  the  vortical  R«n- 
barrel  by  the  vertical  componeni  of  the  tcn-ejitrifil 
nujtneiic  force,  and,  auain,  by  an  electiic  current 
through  a  coil  ol  insulnt&i  copper  wire  round  the 
gun-barrel,  which  wvie  nitnessed  by  the  audience. 
Whvn  the  force  m.-ij^netiiiing  the  yun-barrel  was 
oaythiag  k%s  than  about  60  tim(.-s  the  (ilasguw 
vcrtical  forci%  the  inaginli».-ition  vv;u*i  found  to  be 
Ic-ss  with  the  pressure  on  ilian  off.  When  the 
n>flj*nrtt*in({  force  cjcceetleil  lh.it  critical  vflhio,  ihc 
magnetisation  yi^ts  greater viixh.  llic  pressure  on  than 
off.  The  residual  (retained)  maf;ncttsni  was  always 
(cm  with  the  pressure  on  than  otf  (after  ten  or  a 
dozen  "ons"  and  "oUs"  of  the  pressure  to  shako 
out  as  much  of  the  1nagnctis.1l ion  «»  was  so  loosely 
held  Its  to  he  shaken  out  by  this  agitation). 

The  vertical  component  of  lhetenosiri.il  maenelic 
brcc  at  Glasgow  is  about  -43  c.-g.-s.  units.  Hence 
the  critical  value*  of  the  magnctisint;  lorcc  for 
longitudinal  and  Iniiisver^iu  put)  arc  approximately 
lo  and  JS  c.-k.-x.  units.  With  am-  magnetising 
force  between  these  limits  the  efTeot  of  pull  whether 
tniii6ver!.e  or  luiiviLudiiial  must  be  to  diminish  the 
nUKnctisalion.  Hence  it  is  to  be  inferred  that  equal 
pull  in  all  directions  would  diminish,  and  equal 
positive  i>rc-v*ure  luall  directions  would  incrense,  the 
iiugnctiKation  under  llic  influence  of  force  between 
the«c  critical  \-:du!!»,  ;iiid  thi  ou>;h  ^omc  range  above 
and  below  them  ;  and  nut  iiiipruUibty  for  all  amuunis, 
ItOWcvTrlargcor  small,  of  niayriciiaingfnrcc  ;  but  fur- 
ther experiment  ia  necc«>aiy  to  answer  tliia  question. 

The  opixisile  cffeirts  of  longitiulinal  and  transverse 
pull,  lor  magneti&ing  forces  not  between  the  crilicaC 
rangu  of  from  10  to  25  c.-g.-s,  unit>,  sliow  an  acolo- 
tmptc  magnetic  susceptibility  in  iron  under  aeolo- 
tropic  stress  [that  is,  any  stress  or  other  than 
piciiurc  (whether  positive  or  negative)  equal  in  all 
diroctious].  Considerittioil  of  the  relation  of  this 
naull  to  VViedcmaiins  rcni.irt.ible  discover)'  of  the 
induction  of  longitudinal  nugnciisttlon  by  twisting 
an  iron  wire  through  which  an  electric  current  is 


maintained,  is  imponant  and  suggestive.  In  the 
present  paper  counter-inlluence  i*  pointed  out,  hi 
the  aeofotronic  change  of  electric  conductivity 
probably  proauced  in  ine  iron  by  the  sucss.  Thia 
miluence  illustrated  byexpcrimenls  made  a  few  days 
ago  by  the  author,  bv  Mr.  Macfarlane,  in  Gla^ow, 
and  !Vir.  Bottomley.  in  the  I*hy^ical  Laboratory  of 
King's  College,  London,  by  kind  permission  of 
I*roie**or  Adams,  which  shows  in  two  verj-  different 
ways  that  twisting  a  brass  lube  through  which  a 
current  of  electricity  is  inainlained  gives  to  the 
electric  sti-eam  lines  a  spirftJily  of  opposite  name  to 
that  which  tlie  twist  gives  loiigitudiual  Blamenla  of 
the  substance,  and  so  proves  that  in  aeototropicol^ 
stressed  bniss  the  electric  conductivity  i«  grcatwt 
and  Itast  in  Ihc  directions  of  gre:.ilest  and  least 
pre.ssure.  The  same  law  probablv  holds  for  iron. 
Wieilemann's  result  ii  that  the  end  of  the  iron  wire 
by  which  the  current  enlers,  becomes  a  true  north 
or  a  true  south  pole,  according  as  ihe  twist  is  that 
of  a  right  handed  or  of  a  left  handed  screw.  This 
is  the  same  direction  of  effect  as  would  result  from 
ihcaeolotropyoflheinagneticsusceptibilitj'producetJ 
b)'  the  stress  of  the  tangential  magnetising  force  id 
the  outer  part  of  the  wire  in  lcs.s  than  the  critical 
value,  for  which  the  effect  of  the  stress  is  isotropic  ; 
but  it  is  opposite  to  the  etfcctduc  lo  the  aeolotropy 
f>f  the  electric  conductivity.  Yel  the  s-imc  author 
in  repeating  Wiedemann's  experiments  has  found 
his  result — ^ihc  same  in  direction,  and  greatest  in 
amount — with  the  strongest  currents  he  has  hitherto 
applied — currents  strong  enough  lo  heal  the  wire 
seriously  (hut  not  yet  measured  or  estimated  in 
absolute  me;isure).  The  reconciliation  of  the 
Wiedemann  result  witli  the  conflicting  influence  of 
conductive  :ieolotrnpv,  and  with  the  influence  of 
aeolotrnpy  of  magnetic  susceptibility,  which  also  is 
confiicttng  when  llie  ninjinctixing  force  is  great 
enough,  is  a  diffiruliv  which  adls  for  investigation. 

The  paper  inclticTe^  a  series  of  experiments  ow 
the  effects  of  twist  on  magnetisation  of  iron  wire 
under  longitudinal  magnetising  forte  (the  Glasgow 
vertical  force  alone  in  this  first  series).  Resuhs  of 
previous  experimenters,  Matteucci,  Werlhcim,  and 
Edward  Becqiierel,  according  to  which  twist  in 
either  direction  diminishes  the  magnetiwition,  and 
extends  them  to  wiret  under  different  amounts  of 
longitudinal  pull.  When  the  pull  was  great,  ap- 
pronching  the  limit  of  cla.'^licity  of  the  wire,  the 
iwist,  even  when  well  within  the  limits  of  elasticity, 
had  much  less  effect  in  diminishing  the  magnetism 
than  when  ihc  puH  waj«  small.  The  results  are 
recoided  in  curves  which  show  a  very  remarkable 
Ligging  of  effect,  or  residue  of  influence  depending 
on  previous  conditions. 

The  paper  concludes  with  a  description  of  experi- 
ments, showing  in  bani  of  nickel  and  cobalt  enects 
of  longitiiilinal  pull  Opposite  to  tho^c  found  by 
Villari  for  iron  with  magnetising  force  below  liie 
critical  vnUie — th-At  is  to  .say,  the  magnetisation 
of  the  nickel  and  cobalt  was  diminish«Jd  by  puU. 
Hut  this  effect  came  to  a  maximum,  and  began  to 
diminish  markedly  as  if  towards  wro,  when  the 
magoelisiug  force  was  diminished.  Hitherto  the 
rntical  value,  if  there  is  one.  has  not  been  reached; 
but  the  experiments  are  being  continued  lo  find  & 
reversal  of  the  effect,  if  it  is  to  be  found,  with  attain- 
able degrecB  of  magnetising  iorc^.—I^oceeJingi  of 
Iht  Rnyni  Sfifiely. 
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THE  PHONOGRAPH  AND  ITS  FUTURE. 


By  T.  A.  E  IISOS.  • 

Of  all  tlie  writers'  inventioiri.  none  has  comniandcd 
sticli  profound  and  earnest  attention  ihroughout 
the  civilised  world  as  has  ihc  phonogni|>h.  This 
iiici  lie  uuribule«  largely  to  that  npciiharitv  of  the 
inveniirtn  which  brinpis  ils  poMibilitios  wiihin  rango 
ol  iho  spixulacive  imagiiiatian!  of  all  thinking 
iii>-o|>lc,  -IS  well  as  to  the  almost  universal  appllca- 
oilily  of  the  foundation  piinciple,  namely,  the 
Kathcring  up  and  relainiriR  of  sounds  hitherto 
fuBilivo,  and  ihi-ir  reproduction  ac  will. 

From  lite  very  Abundance  of  conjcclural  and  pro- 
phetic opinions  which  have  been  disseminated  by 
tbc  prcs",  th(j  public  is  li»l>lc  t(»  bocomc  coiifuscd, 
and  less  aecumtcly  informed  as  to  the  imniL-diatc 
result  and  effects  of  the  phonugnph  Ihan  if  the  in- 
rention  had  hccii  one  confined  to  certain   specific 
application,  and.  therefore,  of  lecw  interest  to  the 
masses.    The  writer  hns  nn  fault  to  find  with  this 
condition  of  the  discussion  of  the  merits  and  jiosii- 
hilities  of  his  invention  :  for,  indeed,  the  possibilities 
arc  so  illimitable,  .ind  ihc  probabilities  so  nun>er- 
ous,  that  he — ihniigh  subject  to  the  inlluencc  of 
familiarcontact — is  liimself  in  a  bomcwbat  char^tic 
condition  of  mind  as  to  where  to  draw  the  dividing 
line.     In  point  of  fact,  such  line  cannot  with  safety 
be  delined  in  ordioarj'  inveniions  at  so  early  a  stage 
of  their  development.     In  the  case  of  nn  instni- 
ineni  of  the  nutui«  and  scope  of  the  phonograph,  it 
ts  pr^iclicilly  impossible  to  indicate  it  to-day,  for  to- 
morrow a  iriiic  may  extend  it  almoM  ind'ehniioly. 
Tfaero  are,  howc%*er,  certain  stages  in  the  dcvclop- 
iuif  procvss  which   have  thusi  far   been  actually 
reached ;  certain  others  which  are  clearly  within 
nsach :  .tnd  otlicrs  which,  though  ihey  are  in  the 
light  of  to-day  to  be  classed  as  possibilities,  may  to- 
moTTOw  bccumu  iirobablc,  and  a  little  later  actual 
»chieveinentN.     It  is  Ihc  intention  of  the  writer  in 
this  article  to  confine  himself  to  the  actual  and  the 
probablr,  lo  the  end  that  a  clearer  conciiplioii  of  the 
immedinre  realiz-ilion  of  the  phonograph   may  bo 
had.     He  concedes  to   the   public   press   and   the 
world  of  science  the  imaginative  work  of  pointing 
and  commenting  upon  tho  possible.     It  is  in  view 
o(  the  liberal  manner  in   which  thii   has   already 
been  done,  and  the  handsome  treatment  he  has  re- 
ceived al  their  hands,  that  he  for  the  lirst  tinte 
appears  i/i  fira^riJ  fterjiftttS  lo  discuss  and  comment 
upon  the  mcnls  ot  one  of  his  owrt  inventions. 

In  order  to  furnish  a  basis  upon  which  the  reader 
may  take  his  stand,  and  .iccept  or  combat  the  logic 
of  the  writer  in  his  presenlmcnt  of  the  probabilities 
of  tJie  phonograph,  a  few  categorical  que^ions  are 
put.  and  answers  given  upon  the  essential  features 
of  the  principle  involved  : 

I.  Is  a  vibrating  plate  or  disc  capable  of  receiving 
a  complex  motion  which  shrtll  correctly  represent 
tlte  peciilbr  pmpeity  of  eai:h  and  all  the  multi- 
farious Yocal  and  other  simnd-wavcs  ? 
The  telephone  answem  affirmative] v. 
».  Can  such  complex  movement  be  transmitted 
from  such  plate  by  means  of  a  single  embossing 
point  nttaclied  thereto,  to  ctfect  n  record  upon  a 

•  AoD  7'tf  tf^ti  Amtr!^itm  R^virte,  May-JniM.  iItS. 


plastic  material  by  indentation,  with  such  fideiilT 
as  to  give  such  indt-ntations  the  same  varied  lad 
complex  forms;  and.  if  bo,  will  this  emboa«ii| 
point,  upon  beinu;  p.ix.ied  over  the  record  ibai 
madc^  follow  it  with  such  fidelity  as  to  rttransnit 
to  the  disc  the  same  variety  of  mavemeiit,  and  thot 
eflect  a  restoration  or  reproduction  of  the  vocal  Of 
other  sound-wavej,  without  loss  of  any  property, 
essential  to  producing  upon  the  ear  the  same  seast- 
lion  as  if  coining  direct  from  tho  original  source? 

The  answer  in  this  may  be  summed  up  ia  a 
statement  of  the  fact  that  by  the  applicaiigo  ot ' 
power  for  uniformity  of  movement,  and  by  altei- 
tion  to  many  seemingly  tmimportant  and  minn 
details,  such  as  \\\i  form  and  material  of  the  em- 
bossing point,  the  prop;r  dtmping  of  tlie  plilC 
the  character  of  the  material  embossed,  the  forcni- 
tion  of  the  mouth{Moce  over  the  plate,  &c.,  ibe 
writer  has  at  various  times  during  the  past  wedt 
reproduced  the  waves  with  such  decree  ot  acciirBCy 
in  each  and  every  detail  as  to  enable  bis  assistuB 
to  read,  without  the  Iomi  of  a  word,  one  or  moie 
columns  of  a  newspaner  article  unfamiliar  to  then, 
and  which  were  spoken  into  the  app»ratua  when 
ihey  were  not  present.  Tho  only  perceptible  la» 
was  found  to  be  in  tho  quality  of  the  utterance— 
a  non-essential  in  the  practical  application  of  the 
apparatus.  Indeed,  the  articulation  of  some  indi- 
viduals has  been  vcn,"  perceptibly  improved  In" 
passage  through  tlie  phonograph,  tho  original  utter- 
ance being  mutilated  by  imperfection  of  li|i  and 
mouth  formation,  and  these  mutilations  eliminated 
or  corrvctcd  by  the  mechanism  of  the  phonograpk. 

3.  Can  a  record  be  remowd  from  the  apparatui 
upon  which  it  was  made,  and  replaced  upon  a 
second  without  mutilation  or  loss  of  etfectire  power 
to  vibrate  the  seccmd  plalo  ? 

This  is  a  mere  jticchanical  detail,  presenting  BO 
greater  obstacle  than  having  proper  regard  forth* 
perfect  interchangeablcncss  of  the  various  working 
parts  of  the  apparatus— not  so  nice  a  problem  as 
the  manufacture  of  an  ,\mcrican  watch. 

4.  What  as  to  facility  of  placing  and  removing 
the  record -slteet,  and  as  to  its  transportation  br 
mail  ? 

But  ten  or  liftccn  seconds  sufSce  for  placing  en 
romov.al.  A  special  envelope  will  probably  be 
required  for  the  present,  the  weight  and  fom  of 
which,  however,  wilt  but  slightly  mcrcaso  Ibe  COK 
of  postage. 

5.  What  as  to  durability  ? 

Repeated  experiments  have  proved  that  (be  Ln- 
dontaiions  possess  wonderful  enduring  power,  even 
when  the  rcprfjduction  has  been  effected  by  the 
comparatively  rigid  plate  used  for  their  productioQ. 
It  is  proposed,  hoivcvcr.  to  use  a  m'>rc  flexible  plalA 
for  reproducing,  which,  with  n  pcrfoclly  smoolfed 
stone  ixjint.  diamond  or  sapphire,  will  render  tbp 
record  capable  of  from  50  to  100  repetitions,  enough 
for  all  practical  purposes. 

1^.  What  as  to  duplication  of  a  rooord  and  ill 
permanence  ? 

M:iny  experiments  have  been  made,  with  more  or 
less  success,  in  the  effort  to  obtain  electrotypes  of  a 
rcrcord.  This  work  has  been  done  by  olhert,  and, 
though  the  writer  has  not  as  yet  seen  it,  he  is  reliably 
informed  that,  very  recently,  it  has  been  succe«sfuiljr| 
accomplished.  He  can  certainly  see  no  great 
tical  obstacle  in  the  way.     lliix,  of  COuno; 
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af  an  mdcfinitc  tntilti  plication  of  A  r«cord,  and  its 
jprcscrvation  (or  all  time. 

r  7.  Whataretherequiiite,  foroeofwavcinipinging 
npoa  the  diaphragni,  and  proximity  ofilic  mouth 
Bo  the  diaphragm  lo  effect  a  record? 

These  acpenti  in  a  Krcat  measure  uimiu  the  volume 
of  sound  Oesired  in  ihe  reprotluciion.  If  the  rq>ro- 
Buctioa  is  to  be  made  ttudihle  to  an  audioncv, 
ponsiderable  force  is  requisilD  in  the  original 
lUKcnincc  ;  H  for  the  individual  car,  onl)-  the  ordinary 

nvcrsaiionnl  tone  (even  a  whisper  has  been  re- 
'ijccd).  In  lioth  cases  the  original  utterances 
^  delivered  directly  in  (he  mouth  piece  of  the 
InstrumcnI.  An  audible  reproduction  may.  however, 
be  had  by  speaking  at  Ihc  instrument  (romadistancc 
pf  from  two  to  three  feet  in  a  loud  lone.  The  appli- 
cation of  a  conical  tube  or  funnel  to  collect  the 
Rnind  waves,  and  the  construction  of  an  especially 
Idicate  diaphragm  and  einboK«in^r  point,  &C;  are 
he  sirnple  means  which  suggest  themselves  to  effccl 
Siix.  The  writer  Ins  not  an  yet  ;;iven  this  sUge  of 
the  development  much  attention,  but  sees  no 
pnctical  diflicjlty  in  gathcriti};  up  and  retaining  a 
KCtional  piart  of  the  si>und  waves  diffused  about  the 
Original  source  witJiin  a  radius  of,  say,  three  feet 
(suSlictcntty  removed  not  to  be  annoying  to  a  speaker 
ikf  singer). 
;  f^T»  ire  ti'tiliHHed.) 


Professor  clerk-maxwell  on  the 
telephone. 

Os  Friday,  May  34:h,  a  larfje  audience  filled  the 
Senate  I^ukc  to  hear  the  Kede  Lecture,  the  lec- 
turer being  Professor  CIcrk-Maxweli,  and  the  subject 
"The  Telephone."  Ilio  Vice-Chancellor  prosidod, 
>nd  introduced  the  lecturer,  who  delivered  his  dis- 
course to  the  following  effect : — 

The  telephone  is  so  simple  in  construction  that  I 
have  not  yet  met  anyone  acquainted  with  the  first 
elements  of  el«ctricily  who  lus  experienced  the 
ilighteit  difficulty  in  understanding  the  physical 
process  involved  in  Us  action. 

It  would  be  as  useless  as  it  would  be  tedious  to 
try  to  explain  the  various  parts  of  this  small  instru- 
ment to  persons  in  every  part  of  the  Senate  House, 
I  shall,  therefore,  consider  the  telephone  as  a  ma- 
terial symbol  of  the  widely  separated  departments 
of  human  knowledge,  the  cuUiv-ition  o[  whicli  h.ts 
led.  by  as  many  converging  pytbs,  to  tlic  invention 
bf  this  instrument  by  Professor  fimliiim  Bell, 
'  For  whatever  may  be  snid  about  iho  importance 
jOf  ainiing  at  depth  r.ithcr  than  width  in  our  studies, 
ind  however  strong  the  demand  of  ihc  present  age 
IDdiy  be  for  speciiiiists.  there  will  always  be  WurK, 
fiot  only  for  those  who  build  up  naniculiir  sciences 
and  write  monographs  on  them,  but  loi  those  who 
open  up  sticti  communications  between  the  dilferent 
^oups  of  buiideis  as  will  facilitate  a  healthy  inter- 
action between  them. 

We  shall  begin  with  the  telephone  in  its  most 
Qbvious  aspect,  as  an  iiiittruincJit  dc])ending  on 
certain  physical  principles. 

The  apparatus  consists  of  two  instruments,  the 
transmitter  and  the  receiver,  doubly  connected  bv  a 
circuit  capable  of  conducting  electricity.  The 
speaker  taiks  to  the  transmitter  at  one  end  of  the 


line,  and  at  Ihe  other  end  of  the  line  the  tistoner 
puts  his  car  to  the  receiver,  and  hears  what  the 
sneaker  says. 

The  process  in  its  two  extreme  stafjes  is  so  exactly 
^milar  to  the  otd-fashioned  method  of  speaking  And 
hearing  with  the  speaking  tube,  Chat  no  preparinory 
practice  is  retjuired  on  the  part  of  eitlior  operator. 

In  the  electric  telephone  there  is  a  medium  ex- 
tending from  the  one  instrument  lo  Ihe  other.    It  is 
a  copper  wire,  or  rather  (wo  wires  forming  a  closed] 
circuit.     But  it  is  not  by  any  motion  of  the  cof 
Ihal  Iho  message  is  transmitted.     The  copper 
mains  at  res.t,  but  a  variable  electric  current  fiowtfl 
to  and  fro  in  the  circuit. 

It  is  this  which  distinguishes  the  electric  telephone 
from  ihe  ordinary  Fipeakrng  tube,  and  from  ihetrans- 
mission  of  vibrations  along  wooden  rods  by  which 
Sir  Cliarles  Wheatstone  used  to  cause  musical  in- 
struments to  sound  in  a  mysterious  manner  without 
anv  visible  performer. 

We  have  to  distinguish  the  principle  of  Ihc  articu- 
lating telephone  from  that  of  a  great  number  of 
electrical  contri%'ances  which  produce  visible  or 
audible  signals  at  a  distance.  Most  of  the<e  depend 
on  the  alicrnale  transmission  and  interruption  of  an 
electric  current.  In  some  part  of  the  circuit  a  piece 
of  apparatus  is  introduced  corresponding  10  this 
instrument,  which  is  cilled  a  key.  Whenever  two 
pieces  of  metnl,  called  the  contact  pieces,  touch  each 
other,  the  current  llows  from  the  one  to  Ihe  other, 
and  so  round  the  circuit.  Whenever  the  contact 
pieces  are  separated  the  current  is  interrupted,  and 
the  effects  of  ihJs  allcmation  of  cinrcnt  and  no 
current  may  be  made  to  produce  signals  ai  any 
other  part  of  the  circuit. 

In  the  Morse  system  of  si^alling,  the  rate  at 
which  currents  succeed  one  another  depends  on  Ihe 
rate  at  which  Ihc  operator  can  work  tlic  ke>*;  if 
this  npidity  of  succession  is  by  any  means  very 
much  mcreased,  the  ear  ceases  to  discingiTish  scpa-' 
rate  signals,  but  bc^ns  to  recognise  tlie  imprcsston 
it  rt-ccives  as  that  of  a  musical  tone,  the  pitch  of 
which  depends  on  thcnumber  ofcunents  in  asecoad. 

Tuning  forks,  driven  by  electricity,  were  used  ^^ 
Helmhohs  in  his  researchei  on  the  vowel  sounds, 
and  whenever  we  have  occa*ion  to  follow  the  march 
of  a  process  whicli  takes  place  in  a  short  time,  vuoh 
as  Ihc  vibi-aiion  of  a  violin  siring,  the  tuning  fork 
becomes  our  appropriate  limepEecc. 

Apparatus  of  this  kind,  however,  the  merit  of 
which  is  its  regularity,  is  quite  inculpable  of  iidapling 
itself  to  the  transmission  of  variubio  tones  such  as 
those  of  a  mclodv. 

The  first  successful  attempt  to  transmit  variabl«j 
tones  hv  cleciricitv  was  macic  bv  Philip  Rei«.  Oilt 
October  if.  iSfil,  Rets  sliowcd  his  instrument, 
which  he  catlc^i  a  telephone,  to  the  rhynical  Society 
ot  Frankfort -on -the-Main.  He  succeeded  in  Inms- 
mitting  melodies  which  were  distinctly  heard  through- 
out the  room. 

If  the  pitch  of  a  sound  were  the  only  quality 
which  we  are  able  to  distiWHuish,  the  problem  of 
telephony  would  haveieceivecl  its  complete  solution 
in  Ihc  instrument  of  Reis,  But  the  human  e.ir  is 
NO  conMiuctcd,  and  we  ourselves  are  so  trained  by 
continual  practice,  that  we  recogniBe  distinctions  in 
sound  of  a  far  more  subtle  character  than  thai  of 
pitch  ;  and  these  finer  distinctions  have  h<»am«-wi 
much  TT\ote  \mvt>tuirt.  \kk  Wt  vwv*)*  'A'wwKto^ 
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iotrrcotime  than  Ihc  musical  dbtinction  of  pitch, 
thai  many  persons  can  detect  itic  slightest  nination 
in  l!ic  prt)nunciatiiiii  of  a  word  who  are  compara- 
tiv*ly  indifferent  to  the  variations  of  a  mciody. 

Now,  llic  tdephont;  wf  Profc»or  Grohim  Bell  i» 
an  articulating  Iclephone,  which  can  transmit  not 
only  melodies  sunc  to  il,  but  ordinary'  i^peech.  and 
that  *o  WthfuUy  that  wc  Cnin  often  rccognisr  the 
speaker  by  his  voice  ns  heAn)  through  ibc  telephone. 
Jiow  is  this  effected  i      If  the  electrical  part  of  the 

ocess  consisted  merely  of  ahcrn^-iiions  between 
current  and  no  current,  the  receiving  instrument 

luld  never  elicit  from  it  the  semblance  o(  .iniculatc 
speech. 

What  we  want  is  not  a  sudden  starting  and 
stopping  uf  tlic  current,  but  a  continuous  rise  and 
fall  of  ttie  cunent,  corrcsiwndingin  every  cmdation 
and  inflexion  to  the  motion  of  the  air,  agitated  by 
the  voice  of  the  »|>cat:er. 

The  electric  principle  involved  in  Bells  telephone 
is  that  of  Ihe  induction  of  electric  currents  dis- 
C<wercri  by  Famday  in  1831. 

Consider  first  a  cunducting  circuit,  that  is  to  say. 
a  wire  which  after  .-jny  number  of  convolutions 
returns  into  itself.  Round  such  a  circuit  an  cleciHc 
current  may  flow,  and  will  flowif  tlicrc  isan  electro- 
motive force  to  drive  il. 

Conwdci-  next  a  line  of  magnetic  force.  This  line, 
as  Faradfiy  first  .showed,  is  a  line  rclurninjj  into 
itself,  or,  as  the  mathematicians  ^vuuld  say,  it  is  a 
closed  cur\*c. 

Now,  if  there  an  two  closed  curves  in  space,  ihey 
jnust  cither  embrace  one  anuthcr  so  as  to  be  linked 
tocether,  or  they  must  not  embrace  each  other. 

If  the  line  of  lorce  a?  ivcll  .as  the  circuit  were  made 
of  wire,  and  if  it  embraced  the  copper  circuit,  it  wotjld 
be  impossible  to  unlink  them  without  cutting  one  or 
oihcr  of  the  wires. 

Now,  if  Ibo  copper  circuit,  or  the  lines  of  force, 
move  relatively  to  each  other,  then,  in  general,  some 
of  the  hnes  of  foixo,  whicli  originally  embraced  the 
circuit,  will  cease  to  embrace  it,  or  else  some  of 
lho.sc  which  did  not  embrace  it  will  become  linked 
with  it. 

For  e%'cr>'  line  of  force  which  ceun  to  embrace 
the  circuit  there  is  a  certain  amount  of  positive  dec- 
tro-moiivo  force,  which,  if  unof^scd,  will  generate 
It  current  in  tlie  positive  direction,  and  for  cverj- 
acw  line  which  embraces  the  circuit  there  i»  a 
negative  dectro-moiivc  force,  causing  a  negative 
current. 

In  Bell's  telephone  the  circuit  forms  a  coil  round 
;«  «m«ll  core  ol  soft  iron  faiLened  to  tlic  end  of  a 
•tecl  magnet.  Now,  lines  of  magnetic  force  pav» 
more  freely  through  iron  than  through  any  other 
substance.  They  will  go  out  of  their  way  in  order 
to  pau  through  iron  instead  of  air.    Hence  a  large 

oportion   of  the  lines  of  force  lielonginc  to  the 

agucl  pass  tiirough  the  iron  core  and,  therefore. 
through  the  ci^l,  even  though  there  is  no  iron 
beyond  tlic  core,  no  that  they  hiivc  to  complete  their 
circuit  throngh  air, 

Bui  if  another  piece  of  soft  iron  is  placed  near  the 
end  of  the  core,  it  will  adord  greater  fadlilics  for 
lines  which  haw  pa^ued  through  the  coi«  to  tom- 
plele  their  circuit;  and  so  the  lines  belonging  to 
the  magnet  will  crowd  still  closer  together,  to  take 
advantage  of  ;ui  easy  passage  through  the  core  and 
beyond  it.    If.  ificn,  ihc  iron  is  moved 


nearer  to  the  core,  there  will  be  an  increase  is  the 
number  of  such  lines,  and,  therefore,  a  ncgaiirt 
current  in  the  circuit.  If  it  i«  moved  awaytlwrt 
will  be  a  diminution  in  the  number  of  lines'  and  1 
positive  current  in  the  circuit.  This  principle  WfJ 
employed  by  I^agc  in  the  ooastruclioa  of  one  of  the 
eattiesi  magnelo-clecttK;  machines,  but  it  was  te- 
ser\'ed  for  Professor  Bell  to  discover  chat  the 
ribraiion,"!  of  a  tinned  iron  pbte,  set  in  motioabv 
the  voice,  would  produce  such  currents  in  the 
circuit  as  to  set  in  motion  a  similar  tin  pbte  u 
Llie  other  end  of  the  line. 

(Ta  h  cunlinutiJ.) 


Exficti  dts  Apfrliiahoiu  dttiltctrUiti.  Far  Le  ^ym 
DU  MoscEL,  Ac.,  Ac  Tome  V.  App!icali«i» 
Industriclles.  Paris :  Engine  Lacroix,  54,  Rat 
dcs  S.iints- Peres. 

In  the  work  before  us  the  indeftti^ble  Comieda 
Moncel  brings  his  .irduous  undertaking  to  a  dote. 
The  tivc  volumes  with  which  he  has  enrictol 
scicutific  literature  have  dealt  in  the  most  thorough 
and  niiisleily  style  with  the  manifold  practical  ap- 
plications of  electricity.  This  fifth  volume  bevs 
more  eipectally  ui>on  such  practical  applications  aa 
arc  of  use  in  manufactures,  and  is  brought  down  to 
the  most  recent  times,  so  that  un  account  of  Belt's 
articulating  idcphonc,  and  Other  forms  of  tele- 
phones, and  also  ofJablochkofTs  recent  invention  of 
the  kaolin  candle  for  electric  lighting  arc  included. 

Some  idcii  of  the  comprehensive  nature  of  the 
contents  of  the  present  volume  may  be  gathered 
from  the  following  summary  : — The  npplications  of 
electricity  for  increasing  the  safety  of  railways  l^ 
Dicans  of  telegraphic  indicators,  the  block  sv-stem, 
and  the  application  of  elcclridiy  for  lighting  pur- 
poses, wilEi  a  verv  full  account  of  all  that  lias  been 
as  yet  thcorcticaliy  or  actually  accomplished  in  this 
direction  ;  the  uses  of  electricity  in  ei\'il  and  mili- 
tary' mining,  the  c-vplosion  of  toT*pedoes,  hs  emptoy- 
tnent  as  a  means  of  protection  against  the  destruc- 
tive cflects  of  thimder-storms,  \\%  use  in  electric 
toys,  electro- motive  engines,  &c.,  4c.  The  cluef 
section  ol"  the  work,  however,  is  devoted  to  ibe 
mechanical  application  of  eleclricily  to  rarious  ia-'A 
dustrios,  arts,  and  domestic  economy,  such  as  inJI 
MTeaving,  musical  instruments,  lire  and  other  abm 
signals,  and  so  forth. 

To  have  carried  to  a  successful  Issue  so  ^*aM  in 
undertaking  as  this  would  lax  the  entire  energies  of 
an  ordinary  man.  Dut  the  author  seems  to  possess 
an  unwearied  po\ver  of  work,  for  he  tells  us  that  in 
addition  he  has  ra.idc  thousands  of  experiments, 
verified  all  his  elect ro-magnctic  form«l.T  by  actual 
trial,  and  published  the  results  of  his  researches  in 
at  least  half  a  down  lengthy  memoirs.  >L  du 
Moncel,  we  suspect,  must  have  some  secret  applica 
tion  of  electricity  to  the  production  of  brain  woricii 
and  wc  implore  him  to  confide  to  us  Ibis 
secret. 

One  fault  some  may  hod,  but  It  is  an  almoM 
unavoidable  one  when  one  man  undertakes  so 
herculean  a  labour,  namely,  that  the  invcntiooa  o<]j 
i\ieavitt\OT''iC(»ttttvm€ii  occupy  perhaps  too  000 
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ipijeooiu  a  portion  of  the  \vork.  Our  own  columns 
an  laid  under  Trequent  contribution  l»y  Uic  Coiul«, 
to  whom  vns  would  tako  this  opportumty  of 
DXprc£»in(;  our  [lianki  for  the  iMndsoine  ti):tnner  in 
which  he  invariably  acknowledges  ihc  sources  of 
his  infunnjliun  and  hia  generous  appi-eciation  of  the 
TtltjiriipJtU  *f<>uTKa!.  Excellent  phtcsnnj  niimeriiMis 
woodcutfi  iUuiitmlo  the  preceding  rolumca  as  well 
aa  this  Pait  V.,  which  extends  to  353  paRcs,  and  ii 
nevertheless  sold  at  la  fr.  jo  c.  When  will  English 
booksellert  learn  the  lesion  the  French  arc  so  con- 
tinually teaching  us,  of  giving  us  the  book  and  leave 
the  binding  to  take  care  of  itself  as  Uiste  or  means 
mav  (lielatc. 

Acartily  do  we  ooneratulalc  tho  distinguished 
RuOlor  on  th«  completion  of  his  t.iboriou«  ta.ik, 
which  he  tells  us  "I fas  cost  more  labour  ihananiici- 
pated,  as  the  help  on  which  wc  depcadcd  completely 
failed  us.  We  believe,"  the  Comie  adds,  "  that 
we  have  carried  our  work  to  the  limit  of  present 
Kctenlific  progre**,  and  if  sonic  recent  telegraphic 
inrenlions  have  rendered  the  third  volume,  whidi 
dealt  exclusi\-ely  wilh  (his  xahjecl,  somewhat  in* 
complete,  we  hope  to  remedy  this  dcffct  in  a  work 
to  be  published  at  some  future  day." 

It  goes,  without  saying,  that  the  study  of  ihcw 
five  volumes  will  give  any  reader  a  complete  idea 
of  the  numerous  practical  .ipplicalions  of  electrical 
science.  Their  scope  is,  however,  wider  than  this, 
n  we  have  pointed  out  in  previous  notices  of  the 
cmrlicr  parts,  for  Iho  sources  of  elcctricitv  arc  fully 
dealt  with,  and  wIic-11  ncuOTuIr  theoretical  ns  well  as 
praciicil  [loinw  arc  amply  discussed.  The  scienti6c 
public  owe  Comic  du  ftfoncd  a  hrgc  debt  of  grati- 
tode  for  the  compilation  of  thevc  volumes,  which 
wfl]  ^waytbc  a  mine  of  information  tnthe  engineer 
and  a  monument  of  industry  in  memory-  of  the 
author. 

W.  v.  B. 


Itotes. 


Thi  Tkuephoni.— Th«  lint  telephonic  accitleiit  ii 
rtfiortfld  from  Haitford,  Coiinccticut,  Ucuted  States. 
A  medical  man  ol  that  town  was  rocvntly  convening 
by  telephone  frith  his  asuMant  at  the  drug  store,  whon 
a.  Ibunilercla;)  biir«t  uwor  head.  The  doctor  observed 
ihe  lelophone  in  ht«  hands  blaxc  with  light  at  the 
nrameni  ot  the  lightning  Raih,  and  fotiod  th«  coil 
inade  to  he  fus«d.  The  aiststant  who  at  the  moment 
held  his  telephone  to  his  ear  in  the  act  of  liiteging,  was 
Urudt  deaf  by  a  loud  report  like  the  explosion  of  a 
pntolj  and  continuod  deaf  (ot  sovcial  hours. 

M.Grkj'ibr,  at  the  French  Academy  rec*r>ily,  pointed 
Out  that  beside*  the  induction  clntnour  on  air  t«l>rphon« 
lines,  there  are  irregular  noises  often  very  loud,  which 
are  beat  heard  in  the  slillnessof  night,  and  he  attributes 
Ihem  tg  lerreitrini  currents  in  the  wir«.  M,  Da  Moneel 
attributed  these  currenU  to  the  differencrt  of  tempera- 
ture in  the  wires  caused  by  lolar  heating,  aa  the  >un> 
li^t  traveh  over  the  e&tth's  surface. 


Rrcrht  expori meats  by  M.  Navei,  a  French  lieutenant 
of  artillery,  appear  to  negative  the  deduction  of  Count 
du  Moncel,  that  it  is  the  eore  of  a  Bell  telephone  wbtch 
gives  out  the  soands.  Rive  telephones  were  tried  by 
him  without  discs,  and  although  the  sending  telephone 
W.1S  one  of  Rdison'f,  giviag  loud  nrticiilation  whea  Iha 
Jiics  were  present,  they  were  entirely  mute  without  the 
latter.  M.  Narez  conclude*  that  the  cure  does  ant 
produce  sonorous  vibrations  by  itself;  but  undergoes 
magnetic  variations  which  cauK  the  plate  or  disc  to 
vibrate  so  ai  to  give  out  sound.  This  brings  us  back 
to  the  original  explanation  of  the  action  of  the  tele, 
phone,  and  it  is  probable  that  the  ciirii>us  results  of 
Mr.  Spottiiwoaje  and  Othert  may  have  been  due  to 
conitilions  in  which  more  malecuUr  vibration  played  an 
important  part.  M.  Navex  also  obtained  5[ieech  by 
means  of  plates  of  copper,  glan,  wood,  cardboard, 
vulcanised  India-rubber,  gutta-percha,  and  paper,  the 
non<nsetaliic  substance*  being  eoaled  with  copper  foil. 
The  intensity  of  the  sound  varied  with  the  mitorial  of 
the  plate,  but  the  pitch  and  quality  were  sensibly  the 
same  for  all. 

Is  order  to  elioiinato  the  metallic  twang  of  cectaED 
tdcphoncs,  M.  Maichc  formi  the  pbte  of  a  sheet  of 
cTiulchotic  4  centimetres  in  diameter  and  1  mtllimetie 
lliiek,  stretched  in  front  of  the  pole  □(  the  magnet.  At 
tho  centre  of  this  sheet  and  opposite  the  pole  in  ques- 
tion,  he  Rxes  a  disc  of  white  iron  1  millimetre  thick  and 
■\  eentlmctres  in  diameter.  ^^.  Maiohe  has  also  re- 
maikrd  that  the  plate  of  the  sending  telephone  may 
be  S  or  10  eenlimetros  in  diameter  ;  but  that  of  the 
receiver  gives  a  maximum  effect  wh«n  between  30  and 
40  millimetres  in  diameter. 

Paorassoi*  SaytrRr.  E.  Ri-sk  (America)  ha« 
obierved  that  ordinary  telegraph  instruments  give  out 
the  tunes  and  «ometimes  the  words  spoken  into  the 
line  through  a  telephone. 

PsorKssoR  Rksk  has  also  devised  a  telephone  call 
within  the  instrument  itself.  By  pressing  a  Icnob,  the 
sound  ol  the  voice  is  given  out  at  the  receiving 
telephone  sufficiently  loud  to  draw  attention.  On 
relieving  tho  knob,  speaking  can  be  carried  on  in  the 
usual  may.  We  suppose  the  knob  throws  a  battery  in 
circuit  and  the  vibrations  of  the  diaphragm  then 
intemipt  the  circuit ;  a  plan  which  we  believe  M, 
Braguet  is  also  working  out. 

THR  MiCROPtioxR— m  iHvawToa.— "ITte  Duke  o( 
Argylc  in  speaking  atthespcciiilmeeting  of  the  Society 
of  Telegraph  Engineers  on  the  occasion  of  the  reading 
of  ProfeMor  Hughes'  paper  on  the  Microphone,  said 
that  he  was  glad  that  that  invention  had  been  made  by 
one  who,  although  long  a  resident  in  tliis  country,  was 
by  birth  a  dtiaen  ot  the  United  States.  The  Duke 
then  went  on  to  aay  that  although  no  oiw  ww  ww«* 
patriotic  that.  V«,  ^et.  ^6  ■«*5  vVmwifi&V'j  *?.v»,av>V\«». 
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W  In  matten  of  seioncv.  aad,  moraovw,  h*  oooM  nvwr 
'  forg«t  the  fact  that  the  Americfias  wera  our  own  fellov 
countrymen.  Must  En|;lishmen  will  cordially  agree 
with  tho  Ia9t  reina.rk ;  for  although  soma  Amerinni 
will  itubbomly  enl<M-tiin  the  idi>a  that  Englishmen  are 
prejudiced  against  thvm  through  jnlousy,  it  is  a 
miAako  on  their  part.  Thejrare  »mewhae  till n-«kin nod 
ta  a  race,  and  attach  too  much  importance  to  the  half- 
Jesting  criticiun  oE  Kngliahinen.  Wc  are  proud  of  the 
tMcnl  (treat  inventions  of  Atncrica,  and  give  her  full 
t^edtt  lor  ihciB.  it  would  have  been  well,  however, 
had  the  Ouki>  of  Argjle  rerined  his  information  on  the 
fuhject  of  Professor  Hughes'  birth  before  alluding  (o  it 
in  such  terms.  Profoasor  Hughes  is  not  an  American. 
His  parents  were  Welsh,  and  he  himself  wah  horn  in 
London.  l(e  went  to  America  with  his  parents  when 
verjr  young;  and  may  be  uid  to  have  rvceirod  his 
education  in  America.  He  early  devclopod  a  strong 
liking  and  fitness  fur  iha  physical  aciences,  and  was 
appointed  Pcof{j!i.ior  of  Phyxicn,  in  Columbia  College, 
Louisville,  Konlucky.  at  the  age  of  19,  His  liril  great 
Vfork  the  Hughes'  Type. Printer,  vras  done  in  America, 
and  should  be  regarded  as  an  American  invention.  The 
Microphone,  howaver,  is,  on  the  other  hand,  a 
peculiarly  English  invention.  Professor  Huglies  has 
for  many  years  resided  in  London,  the  city  of  his 
birth,  and  it  was  last  winter  while  confined  to  his 
chamber  by  an  at  tacit  of  bronchitis,  the  result  of  our 
sterling  English  climate,  that  to  amuse  himself  he 
directed  his  mind  to  the  telephone,  and  to  the  problem 
of  discovering  a  means  of  malting  the  wire  or  some 
part  of  the  curcuil  itself  spCAk,  The  cspertments  of 
Sir  William  Thomson  on  the  modificatioii  of  the 
resistance  of  wires  under  streu  gaw  him  the  clue 
which  be  has  followed  up  with  such  remarkable  succei^. 
It  is  curious  to  learn  that  the  term  Micropfionc  was 
apparently  fir^t  used  and  applied  by  Mr.  H.  G.  Bonavii 
Hunt  (Mu!i.  B.,  Oxon)  at  a  Eecture  which  he  gave  to 
the  students  of  Trinity  College,  London,  ubout  nine 
months  ago,  €>n  some  simple  me.ins  of  magnifying 
normally  inaudible  sounds,  and  so  obtaining  the  natural 
harmooios  of  bells,  steel  bars,  and  other  instruments, 
musical  or  otherwise.  In  fact,  twelve  months  ago,  Mr. 
Hunt  employed  a  rough  and  ready  microphone,  for 
experiments  i  but  not,  wc  understand,  of  a  kiad  timiUt 
to  that  ol  Prolesaor  Hugli«s. 

Tim  salo  of  microphones  has  been  promptly  op«ned 
by  our  enterprising  instrument  makers.  Messrs. 
Lancaster  and  Sons,  Birmingh.im,  offer  a  very  handy 
kind  in  which  the  battery  is  formed  of  a  cine  and  carbon 
ptate,  with  moistened  paper  between,  the  carbon  plato 
being  at  the  same  timo  the  base  plat«  of  the  miero- 
ph«>c,  which  consists  of  an  upright  pencil  of  cnrbon 
standing  on  the  base  plate  and  leaning  agAin:it  another 
boriioncal  plate  of  the  same  material.  The  rciivunce 
of  Ihb  pile  is  very  small.  Mr  E,  Pateraon.  Covent 
Garden,  Mr.  ].  W.  E.  Arehbull,  We^tminslet  Bridge, 
Tithjr  jihI    Co,,   Bromptoa   RMkd,    Mears. 
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Ladd  &  Co.,  Beak  Slrvet,  Regent  Street,  Mr.  Vo:k,ot 
Brighton,  and  Mesar*.  Jackaoo  &  Co-,  Barbicas,  txt 
all  advertising  diHerent  varieties  of  microphoae. 

At  the  recent  MrVfr  of  the  InrtttutioQ  oE  Ciil 
Engineers,  the  famous  fly*walktng  experiment  srith  Ik* 
microphone  was  a  source  oi  great  interest  to  Iht 
guests ;  and  wc  observed  not  a  few  worthy  civil  eap- 
neers  to  be  greatly  excited  over  the  pOTegrinatioascJ 
a  fly  which  had  been  stone  dead  for  a  coasideraUt  line 
The  poor  fly  had  got  crushed  under  its  prison  mils— 
a  martyr  to  sdencc — but  the  savants  of  the  awib 
heard  it  walking  all  the  same.  It  should  be  added  ihdt 
there  was  a  good  deal  of  talking  and  moving  about  in 
the  rooms. 

PxoPESsoK  Hi/GHRS  .ttAies  that  the  best  anieoU. 
lion  is  obtaii>ed  from  the  microphone  vdico  the  internal 
resistance  of  the  latter  is  half  the  extenul  tenttaim 
of  the  circuit. 

Ma.  F.  J.  M.  P.iOK,  of  the  Physiological  LDboratary, 
University  College,  writes  to  &  contemporary  to  point 
out  that  speaking  or  singing  into  a  microphone  cauied 
large  and  definite  movemenls  of  the  mercury  column 
of  a  Lippmann's  electrometer  connected  in  circuit  with 
it,  but  placed  35  feet  from  the  microphone.  The 
microphone  circuit  was  formed  of  three  pieces  of  gai 
carbon,  a  Daniell  cell  and  the  pnmar]-  coil  of  a  Du 
Bois-Kaymond  induction  coil.  The  secondary  ooJl  was 
in  circuit  with  the  electrometer. 

With  a  single  bichromate  cell  the  microphene  can 
be  employed  on  a  circuit  of  10,000  ohms  resistance- 
and  with  an  induction  bobbin  tt  may  be  heard  lhroit]|:ti 
much  higher  resistances. 

All  letters  are  sent  by  microphone  with  equal  facility 
except  S,  which,  when  final,  il  lost,  but  may  be  divined 
from  the  rest  of  the  sentence. 

Br  the  introduction  oE  an  induction  bobbin  in  the 
microphone  circuit,  the  Bell  telephone  is  made  to  speak 
so  Loud  as  to  be  heard  throughout  a  large  ball. 

Dr.  Richardson  »  engaged  in  applying  the  micro* 
phone  as  a  means  of  auscultating  the  htngs  and  baait. 

Tki  microphone  is  an  extremely  sensitive  tbermo* 
scope.  The  heat  of  the  hand  on  approjtchiag  it,  and 
the  sunshine  and  shadow,  cause  considerable  rariations 
in  the  current  passing  through  it.  In  fact,  so  senritire 
is  it  to  heat  that  il  is  almost  impossible  to  keep  it  io. 
the  aaine  state. 

Wjth  the  aid  of  Professor  Hughes,  Sir  Henry 
Thompson  has  succesijully  applied  the  microphoae  to 
the  operation  of  lithotiity,  or  crushing  of  stone  a 
bladder.     As  practised  at  prcseol,  the  delicacy  of  ' 
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mrgeon's  sense  c4  touch  \%  th«  only  detector  o!  the 
pieces  of  stone ;  but  with  a  microphono  attached  to  the 
bandle  of  Ibe  Sound,  or  crushing  irslmmeril  inserted 
Into  th*  btarlder,  it  is  postiblv  to  detect  minute  frag- 
ments of  stone  which  fonnerty  esciped  notlc«,  aad 
consequently  (o  crush  them,  and  render  the  operation 
more  thorough  and  complete.  On  Tuesday,  June  4, 
Sir  Henry  tlemoiislrated  this  use  of  the  microphone  in 
the  AnalPinical  Thentre  of  Uiiirersity  College,  befure 
a  crowded  audicBce  of  his  profession.  Tlie  microphone 
mtut  not  be  too  sensitive,  and  the  eontact  of  Ihe  Sound 
with  the  bladder  wnlis  ihould  give  a  » oft  noise  <[aUe 
distinct  from  Ihe  sharp  metallic  ring  when  it  strikes  a 
piece  of  stone. 

Tiis  microphone,  when  fitted  to  probes,  wiK  doubt- 
less become  useful  to  detect  bullets  or  frajcmcnla  of 
bone  in  wounds.  Practice  will  be  ncccMary  to  enable 
the  surffcon  to  tell  the  nature  of  the  foreign  malter, 
whether  !(  be  bone  or  bullet. 

At  U«  meeting  of  the  Physical  Society  oo  Saturday, 
Jane  8,  Ptofeisor  Hughe*  gave  an  account  of  the 
ini«n)phone,  and  added  ssmc  interesting  facts  to  those 
already  published  by  him.  He  finds  that  a  continuous 
Mund  may  be  given  out  by  the  telephone  it)  circuit 
with  a  raicroiihone  by  a  mutual  interaction  of  the  two 
toitrumeots.  For  example,  let  the  telephone  bo  placed 
00  A  tabic,  then  if  the  tnicrophooc  in  circuit  with  U  bo 
■et  down  on  the  table  also,  the  jar  of  placingf  it  will 
cause  the  microphone  la  clidt  a  sound  from  Ihr 
telephone ;  (his  sound  in  the  telephone  will  in  its  turn 
again  jar  the  microphone,  a  flecood  sound  will  be  pro- 
duced in  the  telephone,  and  so  on — the  sound  relaying 
itself.  In  this  way  tlie  microphone  can  be  used  to 
relay  or  trantbt«  the  voice  over  wires.  Professor 
Hughes  also  broke  up  the  continuous  humming  into 
dot*  and  da^es. 

By  mcjutsof  the  microphone  circuit  placed  a{fainst 
the  head,  Professor  Hughes  has  cnablcit  deaf  pi:ople  ta 
hear  the  tick  of  .1  watch  and  other  »mnll  sounds  ;  and 
he  has  been  led  to  the  curious  suppoiition  that  il  Is 
through  the  bone>  of  the  head,  and  not  through  our 
oarit  that  we  heat  ourselves  apeak.  In  connection  with 
this  aubject,  we  may  mention  that  deaf  persons,  or 
those  stoppJag  up  their  ears,  can  bo  made  to  hear  the 
■peaking  of  a  Strinji;  telephone  by  passing  the  String  in 
a  loop  round  their  temples.  At  the  same  meeting 
attention  was  also  called  to  Edison's  Carbon  Telephone, 
which  evideiiliy  depends  for  its  action,  at  least  to  a 
certaio  extent,  on  ths  principle  of  Ihe  microphone. 
But  it  cannot  be  claimed  for  Mr.  I^dinon  that  he  in  any 
way  aatwipated  the  microphone.  He  discovered  the 
property  which  carbon  posseucs  of  diminishing  its 
ecsistaaee  under  pretisuie,  and  applied  it  to  the  tele- 
phonr.  Professor  Hughes,  by  a  lino  of  reasoning  ajid 
expcrintcat  not  even  suggested  by  EiUson's  telephone, 
has  arrived  at  the  general  principle  that  the  rcsistatice 


uf  a  larg^  class  of  budiea  is  modiflcd  by  siouorous  and 
other  mMhanical  vibrulians.  Carbon  happens  to  be  a 
particular  cassof  thiigoneralisadon.  Professor  Hughes  I 
employs  it  in  the  microphone  because  it  is  a  good  and  ■ 
inexpensive  conductor.  Mr.  Edison,  had  he  gone 
further,  might  have  discovered  Ihe  microphone,  Ai  ft 
i»,  his  carbon  telephone  b  not  a  microphone.  Professor 
Hughes  showed  that  so  long  as  the  disphr«gm  was 
there  it  could  not  become  one.  Ttie  ticking  of  a  delicate 
watch,  and  Otlier  small  sounds,  cannot  be  heard  in  an 
Edison  tnlnphone;  Cake  the  diaphragm  away  and  they 
can,  tor  it  then  becomes  a  particular  form  of  microphone. 


A  oexruBM AM  In  Halifax,  I.  J.  Crossley,  Esq.,  who 
takes  great  interest  in  eleetiieal  mailers,  had  a  micro- 
phone placed  in  a  chapel  on  Sunday,  Jan«  3rd,  and 
connects  with  his  rnsidenoe,  about  a  mile  away,  by 
means  of  a  lelegmph  line  passing  near  the  chapel.  Tbe 
whole  of  the  service  was  heard,  with  the  exception  of  a 
few  wards,  which  were  occasionally  lost  through  the 
preacher  shaking  the  microphone,  about  the  praaence 
of  which  h«  Lnew  nothing.  During  the  week,  a  micro- 
phone ha^  been  placed  In  the  schoolroom  of  aooUitt 
ehapel,  and  the  singing  of  the  scholars  was  carried  in  a 
number  of  directions  by  mc<iRs  of  telegraph  wires.  We 
understand  that  the  microphone  is  about  to  be  put  to 
practical  use  for  the  conveyance  of  sermons,  &c,  fhe 
getilleman  already  named  having  made  arrangements 
for  his  house  being  connected  with  that  of  a  gsntleman 
near,  in  order  that  an  invalid  lady  may  have  the 
pleasure  of  hearing  in  her  own  room  the  service  of  a 
church  over  a  mile  distant. 


Ma.  Crossliv  and  Ma.  Bmmott,  of  Blakey  Bros. 
and  Emmott,  have  niso  succeeded  in  speaking,  and  in 
transmitting  the  trampling  of  a  fly,  tic,  by  microphone. 
over  two  telegraph  wires,  between  Bradford  and  Dean 
Clough,  looped  at  Bradford,  so  as  to  make  twenty  miles 
of  wire  in  all, 

TiiK  PiiOKOOBAMl. — The  phonograph  is  being  ex- 
hibited daily  in  action  at  the  various  establishments  of 
the  London  Stereoscopic  Cnmpany,  who  arc  sole 
licensees  of  Mr.  Edison's  patent.  As  the  nature  ol  the 
point  of  the  stylus  is  found  tn  he  important  in  affecting 
the  articulation,  these  point*  are  now  made  of  ruby. 
Any  improvements  Mr.  Edison  makes  on  this,  his 
(avounle  invention,  will  be  reproduced  by  Mr,  Stroh, 
the  maker  in  England.  The  Stereoscopic  Company 
have  also  issued  an  interesting  shilling  pamphlet  on 
the  phonograph,  including  extracls  from  Mr.  W.  H. 
Preece's  lecture  before  (lie  Physical  Society,  and  the 
reports  and  interviews  of  several  American  joutnaJistl 
with  Mr,  Edison. 

Ar  the  opening  of  the  new  Metropolitan  Central 
Fire  Brigade  Station  at  Southwark  Bridge  Rood,  it  was 
stated  that,  in  tSGfi,  there  were  only  15^  miles  of 
telegraph  Uae  in.uaitVrj  vVi*tT\w'^^''vv'^'^^***'^*^"^^' 
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poli<.  whereas  tbere  are  naw  104  mllM.  Thn«  is 
now  Instanbineou*  ctRg^apMr  comtnunioitioii  betwMn 
ail  the  stations,  aodthe  arranj[em*nis  for  th<' protection 
of  property  within  the  City  proper,  were  mucli  more 
complete  and  eflwient  than  they  ever  could  be  before. 
We  mstr  add  that  there  are  now  JO  Fire  Enj^ine  Stations, 
4  Pfoxtinj;  Stations,  3  Floating  Steam  Fire  Fngines, 
a;  Land  Steam  Fire  Engines,  98  Manual  Engines, 
and  4'>6  men  of  nil  ranks.  It  is  to  be  hoped  ih^t  the 
nest  improvemcot  will  be  the  systematic  introduction 
of  Fire  Telegraphs, 

At  tlic  recent  special  meeting  of  the  Society  of 
Telegraph  Engineers,  Dr.  C.  W.  Siomens,  in  pointing 
out  theproteUe  ntililynf  the  telephone,  microphone. 
and  phonograph,  threw  out  the  miggcslion  that  the  gray 
nftttcr  of  the  brain  may  be  a  kind  of  phonograph  foil 
on  which  are  recorded  all  tlie  imprc&sions  of  our  iienses, 
and  tvhict^  serve*  as  n  store<hou5e  of  experience.  The 
idea  is  interesting  inasmuch  oa  tt  gives  us  a  glimpse  of 
on  i>Id  fact  tfom  «  new  point  of  view. 

In  the  new  fairy  drama  of  "  Elfln^la,"  at  the  Prin. 
cess's  Theatre,  the  electric  light  ii  employed  wilh  very 
beautiful  effect. 

TeLBCR\?HlC  CoHMUKICATION  WITH  THK  C\PK  OT 
Gdoo  Hope.— In  reply  to  Coioncl  Mute,  Sir  M.  H. 
Beach,  in  the  House  of  Commons,  on  May  jut,  stated 
that  recent  events  tiad  specially  dirtclcd  the  altentiun 
of  Her  Mftjesty's  Government  to  Iho  want  of  telegraphic 
commiinicalion  between  this  country  and  the  Cape  of 
Good  Hope.  Looking  to  the  peculiar  circumstances  of 
Ifae  case,  and  the  obscaceof  any  prospect  that  williin 
ft  reasonable  time  such  oommnnication  would  be  estab. 
Itshed  by  private  enterprise,  they  would  be  prepared  to 
give  favonrable  consideration  to  a.  proposal  that  in 
•ome  form  or  other  the  Government  should  aid  in  such 
an  undertaking,  provided  that  ihe  several  c-olonie<i 
intorpstcd  also  contributed  to  the  work.  Shorll)- after 
his  accession  10  office,  ho  addressed  a  despatch  to  this 
ffRect  to  the  governors  of  Uie  serotal  colonies;  and 
ahouM  the  replies  be  favourable,  he  would  Iosp  no  lime 
»  inviting  Ihe  attentioQ  of  his  colleagues  to  Ihe  details 
of  the  subjee',  in  order  that  tho  bast  plan  might  be 
adopted  for  carrying  ont  a  proposal  which  was  of  the 
greatest  importance. 

A  brilliant  blui>ih  rirj-ball  passed  over  south-west 
London  about  9.30  p.m.,  June  7th,  proceeding  in  a 
north  westerly  direction. 

Thr  Great  Northern  Company's  Hong- Kong- Amoy 
Cable  hat  been  pmvisionally  repaired.  Further  repairs 
have  been  puitpcined  until  the  Singapore  route  has 
been  re-entabliihcd.  The  repairing  operations  were 
commenced  on  May  a7lb. 

At  a  recent  meelin^  of  the  London  Clinical  Society, 
Afr,   AfcNardy  g»r«  an    /n  (cresting  accQtint   of    the 


exUmction  of  an  iron  chip  from  Ihe  eye  of  a  unilh,  bj 
nwona  of  a  magnet.  The  cliip  had  entered  the  ciynl- 
line  lent  within  the  pupil.  An  electro* magnet,  Ktwd 
by  two  Groves's  celts,  was  directed  to  (he  coneo,  ud 
when  four  inches  dbtant,  the  chip  sprang  from  the  Uos 
to  the  inner  :suffaee  of  the  comes,  and  fell  iota  Uk 
anterior  chamber,  whence  it  woa  removed. 

Th8  Eastern  Extension  Comjuoy  notify  thi  npair 
of  th«r  Singapore-Saigon  Cable.  Mesngei  can  now, 
therefore,  be  forwarded  to  China  and  Japan  by  Ihat 
route. 

Tilt  short  section  of  the  Direct  United  States  Cable 
between  Torbay  U.S.,  and  Ryebeach,  N.H.,  hasb«M 

repaired. 

Thk  Government  of  Buenos  Ajres  intend  to  estaUitb 
n  telegraph  line  from  Zarate  to  Kntre  Rios,  so  that 
messages  may  go  direct  instead  of  by  Rosario. 

Mr.  J.  A.  Ewivc,  B.Sc„  P.R.S.E.,  bos  been  appointed 
Professor  of  Mechanical  Engineering  in  the  Uaivenlty 
of  Tokio,  Japan. 

Tun  Messenger  Call  system  will  be  commenced  in 
London  on  and  after  July  tst,  by  "  The  Exchange  Tele-   ^ 
graph  Company,"  of  17  and  t8,  Comhill,  that  company  ■ 
havingnlready  securrd  asuHicient  numberof  aubscnhpTS 
to  warrant  every  probability  of  success. 


The  freaks  of  lightning  are  many  and  versatile ;  bat 
wc  confess  we  were  not  quite  prepared  to  hear  the 
announcement  made  the  other  day  by  a  reporter  of  the 
most  teamed  T^met  that,  during  a  recent  thunderstorm 
at  High  Ongar,  the  lightning  "Ignited  a  quantity  of 
unslaked  lime," 

During  the  thnnderstorm  which  passed  over  Perth- 
shire on  June  4lh,  the  ol>ctis\  erected  near  Crieff,  ia 
18J3,.  in  memory  of  Sir  David  Baird,  the  hero  of  the 
storming  uf  Seringpntnm,  was  almost  entirely  destroyed 
by  lightning.  |i  was  80  feet  In  height,  and  cost  .£4,000 
to  erect. 

The  Lord  CKincellor,  in  moving  the  vccond  reading 
of  the  Telegraphs  Bill  in  the  Hoase  of  Lorda,  staled 
that  it  was  the  object  of  the  bill  to  provide  on«  gencntl 
Act  for  the  protection  of  the  telegraphic  tjnwa.  It 
was  the  wish  of  various  tnlegraphic  co;npanies  that  a 
special  Act  should  be  passed  for  that  purpose. 

Tblkoraphists'  Paralvsis,— As  a  remedy  for  this 
oomplaini,  m  prevalent  in  America,  Mr.  Barron,  a 
practical  operator,  has,  we  lenro  from  the  feuntal  mf 
the  Tfieg*afA,  invented  a  flexible  or  elastic  Wnoi  for  Ihe 
signalling  key,  which  relieves  the  strain  on  the  hand 
and  fingers  caused  by  grasping  a  rigid  knob  in  signal. 
ling.  It  is  now  used  by  all  the  operators  00  the 
Ks»6t\t4  ¥t«a  Vm,«»d  those  on  the  fart  Wenen 
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Union  eireutts  WArkett  from  New  York.  Operators 
who  have  suffered  from  paralysis  are  Mid  to  find  ttWti 
in  tbeir  u>e. 

It  16  proposed  lo  erect  a,  monumeot  to  the  memory 
ttt  the  late  Mr.  William  Orton,  president  o(  the 
Western  Union  Telegraph  Contpany,  U.S. 

Ab  a  slight  spacimen  of  American  "bifalutin" 
OTAtorjr— (or  Ihc  abundance  of  which  wc  cinnol  help 
thtnkitif;  that  Mr.  Bmmcrson  is  greatly  to  blami? — wc 
extract  the  following  from  a  leclure  by  the  Rev.  T. 
Dswitt  Tatmago  on  the  \»ie  Mr.  Orton  :— "  From  the 
nost  animated  electric  life  h«  has  gone  to  lie  down  in 
the  village  cemetery,  .  .  He  was  the  martyr  of 
American  telegraphy.  ,  .  He  had  been  gathering 
up  the  lightnings  of  the  Pacific  and  Atlantic,  the  Gold 
and  Stock,  Southern  and  Atlantic.  Ihc  Atlantic  and 
Pacific  Telegraph  Companies,  and  a  cable  company  to 
Cuba  ;  and  no  wonder  (hat  in  the  attempt  to  harness 
and  drive  so  many  lightnings  the  hands  that  grasped 
the  fiery  reins  were  coDsumed."  "  Gathering  up  the 
lightnings"  is  surely  a  very  poetical  rcndL-ring  of  the 
wtabUshment  of  a  telegraph  monopoly. 

AcTioM  Of  Light  os  Selinium, — Recent  experi- 
ments of  Mr,  R.  Sabine  on  this  subject  [sec  the  Phil. 
Mag,  loT  June)  tend  to  prove  that  the  impingeing  light 
«Sectx  a  true  decrease  in  the  rfMistance  of  the  selenium, 
rather  than  ri«  o(  elcctro.molive  force  in  the  same 
direction  as  that  of  the  battery. 

We  hear  that  Muirheod's  duplex  system  Is  about  to 
be  applied  to  tho  Madras- Penan g  section  of  the 
Ezatem  Extension  Telegraph  Company's  system. 

Ma.  t'uLLEH,  an  American,  hu  patented  in  the 
United  States  an  electric  wck,  formed  of  tivo  carbon 
sticks  placed  side  by  jide,  at  an  angle  to  the  vertical, 
but  separated  from  each  other  by  a  5lip  of  glass,  which 
fuses  in  the  current  as  it  passes  between  the  points  of 
the  carbons,  after  the  manner  of  the  kaolin  in 
Jablochkeff's  electric  candle.  This  tamp  is  said  to  cost 
only  I3S.,  but  it  is  a  variety  of  the  ciccuic  candle. 
Jablocbkoff  does  not  restrict  himself  lo  kaolin,  but 
iwilions  other  refractory  substances,  and  the  principle 
i»  Ua  dbcovery.  Mr.  Fuller  is  also  tht:  inventor  of  a 
dynamo  •electric  machine,  and  a  melliod  of  dividing 
the  current  so  as  lo  supply  lamps  of  ditlerentaixes. 

DliBiV<i  One  of  her  recent  cruises  tho  French  war- 
ship D*taix  had  in  tow  an  old  vessel  called  tho  A.rga- 
mmvlr,  which  served  as  a  torpedo  boat,  and  telephonic 
communication  was  maintained  between  Ihc  two  ships 
during  the  whole  lime,  An  insulated  conductor  w.i» 
wovad  round  the  tOW'Copc,  and  the  return  circuit  was 
formed  by  the  sea,  a  circumstance  which  in  the  opinion 
ol  H.  Trive,  one  of  the  officers  of  the  DttaiT,  improved 
the  definition  of  the  sounds. 


.^LlUTKOl-V  OF  E1.RCTRIC  RB3I9TASCH.  —  At  the 
meeting  of  the  Physical  Society  on  May  25,  Sir  William 
Thomson  staled  that  the  spiral  Elow  of  an  electric 
current  traversing  a  metal  tube  under  to  nrion  maybe 
resolved  into  two  components— one  right  along  the 
tube,  the  other  round  it.  The  tatter  would  flikc  the 
current  through  a  galvanometer  coil)  deflect  a  needle 
hung  in  the  interior  of  the  tube  with  its  axis  porpati- 
dicular  to  the  lube  when  undisturbed,  or  it  would 
magnetise  a  bar  or  wire  of  soft  iron  placed  within  the 
lube.  The  current  itself  would  (except  near  the 
end  of  the  tube)  produce  no  external  effect  directly; 
but  dther  of  those  appliances  may  be  uud  to  give  an 
external  indication.  Experiments  were  made  for  Sic 
William  by  Mr.  Macfailane  in  the  phy»cal  laboratory 
of  the  University  of  Glasgow  on  the  last- mentioned 
plan  ;  and  on  the  former  plan  by  Mr,  J.  T.  Doltomley 
in  the  physical  laboratory  of  King's  College,  London, 
by  kind  permission  of  Prof,  Adams,  and  twith  the 
Taliia.ble  assistance  of  his  staff.  Mr.  Macfarkne,  using 
a  small  mirror  magnetomcler  suspended  externally  in 
the  neighbourhood  of  one  end  of  an  iron  wire  placed 
within  a  brass  tube,  found  that  when  tho  twist  of  the 
substance  was  right.handed  the  end  of  the  wire  next 
that  end  of  the  tube  by  which  the  current  entors 
becomes  a  true  north  pole.  Mr.  Bultomley,  with  the  cell 
and  suspended  mirror  and  needle  of  an  ordinary  dead* 
beat  mirror  galv.inonieter,  supported  by  an  independent 
support  within  a  brass  lube  along  which  a  current  is 
maintained,  found  that  the  trua  north  pole  of  the  needle 
ia  moved  towards  the  end  of  the  tube  by  which  the 
current  enters.  Thus  both  Mr,  Macfarlane's  and  Mr. 
Ilottomley's  obser^'atlons  corilirm  the  anticipaU(>n  that 
the  electric  conductivity  is  least  in  the  direction  of 
greatest  extension,  and  greatest  in  the  direction  of 
greatest  contraction  of  the  metal.  The  apparatus  by 
which  Mr.  Bottomley  had  made  his  experiment  was 
exhibited  to  the  meeting.  It  included  a.  mode  of 
balancing  the  eRect  on  the  internal  needle  by  placing  a 
circular  portion  of  the  main  circuit  at  a  proper  distance 
from  it,  the  centre  and  plane  of  the  circle  being  in  and 
perpendicular  to  the  axis  of  tho  tube.  From  a  measure' 
ment  of  the  distance  from  the  centre  of  the  circle  to  th« 
needle,  when  the  balance  is  obtained,  the  ratio  of 
the  maximum  to  the  minimum  conducti-zity  can  be 
calculated.  For  further  infonn.ition  on  this  iubjeet, 
see  our  account  of  the  Physical  Society's  meetings  in 
last  number. 

DuKtNo  the  recent  Epsom  Races  the  wires  between  the 
Grand  Stand  and  the  Post  Office  were  worked  by  Wheat- 
stone's  Automatic  instruments  duplexed.  In  one  hour 
itp  messages  wcra  sent  in  one  direction,  and  139  in  the 
other — 358  in  all.  More  could  have  been  sunt  i»  the 
latter  case  had  there  been  more  to  send.  The  messages 
were  of  the  ordinary  kind^  and  of  tbc  average  length, 
and  not  mere  "results."  This  is  believed  to  be  the 
largest  number  of  mct%a^«  «»«  v«v\  ^yo.  i»i«."K«'e.'\<». 
the  lamc  tme. 
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ptla  JluftHts. 


1881.  "Imptwuinenis  in  teltphonu  and  in  a|]puaitM 

connccied  ihcKwUb."— J .  F.  Bailkv,  (comtnunicatcd  by 
li.  Gmav),  May  10.     (Complete). 

i8gg.  "  Ligheinif  otilinuT  coal  gas  jcK  by  ckctridty.^ 
A.  R.  MoLisoN,  M^iy  to. 

1913.  "Cleaning  gi&in  of  the  pieces  of  iraa  oootained 
dieicin  by  the  use  cl  ma[iiiccs."^tj.  SciiAirrEH,  May  it. 

191;.  "  Improvccnenta  in  transmilliof;  and  receiving 
clectric&l  and  telephonic  cidtstion*,  anil  in  Ihe  construe- 
lion  Btid  mc  of  ihc  appaiatun  cmploycil  therein, "—A.  S, 
HicKLtT,  May  1.1.     (Coinplcie)- 

1917,  "CoDstiuctlon  and  Application  ol  electric  ap- 
paralu*." — P.  J«i«»eN  (communicated  by  A.  J.  B,  Cancr), 
nlay  ij. 

1931,  "  ImprovcmrntiiRgvlranicbattcriesanitdcctncal 
ajipjuaiu*,  and  in  the  npplicadcji  ihenol  (01  pioducing  novel 
theatrical  cflects,"— W.  SciSTtEBBtinv,  May  r^. 

193;.  *■  Coaling  ot  cO'vering  electric  lelcgiapli  wJccs." — 
W.  AfnoTT,  May  15. 

198S.  "Jmptovements  In  phonic  wheel*  or  in  driving 
anil  legulBiiii);  ihc  spcci!  ol  wheels  by  ckcti icily.''— 
I',  vk  CnuB,  May  1;. 

100,1.  "  Appaniiua  for  (he  generation  and  application  ot 
elcciTicily  for  lighiing,  platini(,  and  other  puijKjscs.''— 
H.  J.  HiDiMM,  (comtnunicaic^  by  C.  Brusb),  May  18. 

3096.  "  A  h>'dro.elea(ic  brake  applicable  to  all  rotating 
and  roiling  machines,  either  stationary  or  moveable,  and 
specially  to  lailway  trains." — W.  Murgan-Bfiown  (com'. 
tnunicatc^  by  J.  Sabaiicr  anJ  1,.  Pougd),  May  15. 
(Complete). 

31  .IT.  "  ImpfOTcmcnts  inlclegtaph  signalllTig  apparatus 
iof  tnctcating  tire  Bpetfl  of  workmg  iclcgtapli  cable*  or 
Iting  highly  insulated  acnal  Unci,  which  I  call  *  Triminei'» 
elecUQ- magnetic  arrangement.' "—F.  TaixMia,  May  39. 


ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS, 
3404.  "Door  locks."  ^  GanAKn  WaMtEsi-Ava  Vom 
IfawaocKi,  EktIiii  (comiaunicalfld  by  AJplions  Lemkc, 
Aschaflcnburg,  Germany),  Uoied,  Sept.  7.  1877.  lorl. 
This  ccmsisct  in  cunMiuc-ting  new  or  rnudifring  vid  locVs, 
*a  thai  they  can  be  opmeii  Uom  a  distant  place  by  means 
of  elcelrtcity  or  air  pmsurc  The  bolt  ts  withdrawn  by 
bdn;  eonncdcd  to  one  cod  oE  a  doublc-aimcd  kvei,  ifcc 
other  Of  lower  rod  ol  ihc  lever  being  conneacd  to  a  pulUt>; 


spiral  Kpring.  Wticn  the  iSooi  Is  »hut,  ibti  Iowa  nrf  li 
hekt  down  by  a.  projcciian  on  the  boss  U  aiwiher  o>  Mat 
Inn  which  rests,  in  Ibc  caac  of  an  dcctnc  lock,  agajad 
two  clccrriT- magnets,  and  b  attracted  by  them  when  ■ 
current  is  passciJ  through  the  coil*,  x>  as  to  libcraic  Ihr 
bolt  IcTcr  and  open  the  lock.  When  the  cttneni  stopii  a 
spiral  ipriog  rauos  ihc  detent  leicr.  Th«  hecpa  ai  tbc 
elccuo-magnet  can  be  regulated  by  a  set  spiing.  In  the 
pneumatic  form  o(  lock,  (lie  detent  lever  b  sprung  b]f  a 
dcublc-aimcd  Icvcr,  which  can  be  raised  by  a  column  cl 
air  in  an  india-rubber  pipe.  While  the  boll  Icvcr  pulb  the 
latch  out  ol  ilie  door  pi^st,  anvther  bolt  is  thereby  ihrown 
lotwaid.  This  bolt  hns  3  wed^^  ahtped  nose,  whicb, 
coming  against  a  oottcapondmgly  formed  projoctiDn  on  (be 
poit,  causa  the  doot  to  open.  This  bolt  abo  scnrea  to  m 
the  wtMda  iBBebanlini  tot  ibe  next  Apention  when  Ote  door 
is  slammad  to,  a  spring  <n  it>  tail  puling  the  bob  levet 
back  again. 

J469.  "Generating  and  applying  cleat  icily  ."—J.  L 
PuLvsaMAoiUM.  UaltJ,  Sept.  14,  1877.  lod.  TMs 
consists  in  designs  fvi  "  gatnnlc  diain  bonda,"  ttc,  in  the 
caasiruoion  ot  a  purtabic  galvanic  appaiaius  for  personal 
application,  and  m  an  autcmatic  compensactK  galvano' 
meifT,  wbich,  by  means  of  a  Kt  of  poiMs  ot  iccth  en  the 
needle,  inserts  or  takes  out  resl.iiance  Itom  tbc  circuit  b) 
making  and  bie^ikinK  contaa  with  mercury  cups. 

3487.  "  Eleciiic  teiegiaph  apparattii."— L.  A.  Baisssci. 
and  S.  W.  >L  Da  Stis»a,  Brunels.  Dated  Sept.  15. 
187;.  4d.  Tbis  oootists  in  raiiiog  the  aAing  armalwe 
of  a  Morse  instiument  by  an  elccfro^nviignet,  formed  of  a 
horse-»hoe  magnet  fitted  with  mft  iron  pnle  piec«s>  baling 
colli  wound  round  them.  This  honc-thoc  ntagnet  aedng^ 
chiuugh  die  soft  iron  cores  attiacls  the  armature,  and  bolda 
it  away  from  the  clcclro-niAgnei.  fhe  coils  of  thte  rnagnei 
arc  in  circuit  with  ihyx  of  tlic  electro- mag  net  in  drcuit 
with  the  line,  in  such  a  w,iy  that  the  line  currents,  while 
causing  the  latter  lo  attract  the  armature,  cause  theionner 
to  nqfiel  it  by  temporarily  revetKng  the  polamy  of  ibe  Sfift 
iron  poles.     CNcl  pncftdnl  wu/i.j 

3549.  "TeleijboDea."— T.  W.  Mauk  (communitaWd  by 
J-  A.  Btiggs,  Cooonada.  E.I.).  Dated.  Sept.  11,  td. 
This  ransitla  in  certain  attviiigemcrtts  (m  a  vtbiancy  tefa- 
phonc,  such  as  tbc  employment  of  a  Knniimg  dru] 
eadi  end  of  the  medium  of  communication,  which 
be  of  galrariKd  <ron  wire,  or  a  tube  fiHeJ  wiUi  water, 
In  a  straincil  condition.     TAW  fnvertdtd  mtkj 

3Si'-  "Conscrvciiiig  and  arraofing;  nupiGlo^kdifc 
aW«"«»-"— A.S.  HicRLBV,  Datixl,  Sqpt.  ai«  iBjj.  <M. 
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TUs  describes  an  improved  means  at  generating  magncio- 
dertricitjr  RpplicaLiIe  in  &igiialliiiK  anil  atbct  inir\visci.  Vo 
axh  pole  ola  permsncni  mAgiict,  which  i>>  mnunicil  bof<- 
mnnUly  in  sa'nabie  beaiuif^  insuUtcJ  when  ncocts^iry,  U 
aiuched  one  cn>)  oi  h  small  hut  of  scilt  iian,  the  Mhf  r  end 
kaitng  amdied  thereto  a  rcirical  tod  of  ihn  name  metal 
which  acta  oa  a.  core  10  a  coii  ot  cn^-crcd  wire,  thcouii;!)  Oie 
oeanc  ol  wtucli  it  jumn,  ;)nil  [iiojixtft  slightly  ilHire  the 
top  of  tbe  Utne.  A  bar  of  sort  irgn  rcsu  up»n  Uie  ivpt  uf 
ihe  Itro  teitical  rod*,  which  ate  Mniietlfd  with  Ihe  fe*pec- 
live  pole«  of  :lte  magnets,  and  larmi  an  aim^ure.  Thi« 
aimatuie  is  allached  to  one  cnl  of  a  lever,  ilie  other  end 
beln^  capable  r>f  )K<ng  deptcssed  by  mrans  of  a  rod  and 
ttud,  Of  oihrr»aitablcconlTiT.-ince  :  and  when  an  depruwd 
the  lever  turns  on  a  (HWt,  and  taiKS  the  aniMiiiie  ulT  ilic 
lops  o[  ibe  vertical  ra-.ls.  To  work  the  apparatus,  die 
■raaiurc  ii  iai»e<l,  and  clectriciiy  thereby  generated  in 
(be  coils. 

.1597.  "  Rta^tric  Tclccaphs."*  — F.  H.  W.  Ilitiniss. 
Dated,  Sept.  )  jrli,  id.  Thii  is  designed  to  produce  audible 
•lipials  tbreiu|;h  submarine  cables  hy  causing  a  disc  o! 
iroa,  under  ihe  influence  ol  a  magnn,  to  give  out  A  licking 
soaod  on  any  altcTation  of  the  sifrniith  of  a  cutreni  flawing 
roond  il>e  magne!.  Tne  laitet  wduUI  be  an  cleeiro- magnet, 
mni  the  line  cuncnl,  Uy  ihc  inlerveiiii'^ii  ol  a  canden«i»  nr 
an  induction  coil,  kduM  be  tn^de  to  inicinify  the  urclinary 
power  of  the  magnetism,  thereby  causing  the  disc  tu  souni. 
Two  discs  (night  be  employed  In  yicM  diffrrenl  nMe«  in 
correspondence  with  the  Slorse  alphabet. 

3639.  *'  Elecuic  Telegraph  Apparatus." — L.  A.  Brai- 
SCttR  and  S.  W.  M.  dc  Susxtx.  Dated,  Sept.  igih.  8d. 
"ntis  Includes  the  improved  MaT«e  arntature  deBcnbcd 
afconln  patent  No.  ,u8'.  and  aliio  deiciibei  a  sensitive 
iday,  consisting  ul  two  double-bobbined  electro ■magncta, 
pland  pole  to  pole.  Bilweeo  the  pulei  of  these  two 
Opposed  elect tiv- magnets,  a  long  toti  ttun  lever  or  tongue 
a  sopponcd  by  iwo  silk  hbrcs  from  the  s-tme  ]Kitnl  of  an 
upri][h<  i»l  0*  ]K>st.  One  enti  oF  ibis  tongue  abuts  against 
the  foot  oF  this  post  and  turns  round  ii  as  rounrl  a  pivAt ; 
the  two  fibres  otherwiie  support  the  longue  between  the 
pote«.  The  other  end  of  the  tuiigoe  travels  between  con- 
tact points  when  the  ttuc  current  overaies.  To  luither 
increase  Ihc  sensibility  of  the  tongue  the  whole  is  cndoicd 
ici  a  copper  Iwx  fiom  which  the  ait  is  cKhaustcd. 


I 


CorrtS))oni3tnft. 


'■  de  not  boU  ontietvct  rcapontlble  far  any  Dpinton*  expraised 
oar  oorrespoodeMh— Eu.  Tsi^  Jocii.] 

THB  WEST   INDIA   AND    PANAMA  TELEGRAPH 

COMPANY'S  SEnvici-;.  ■ 

81B, — An  article  apiwateil  in  your  yvumal  in  August, 
l8}7>  vol.  5.  No.  J08,  and  one  also  in  CaittW*  Family 
JViqiatixv  fur  Januaiy,  ifl;8,  entitled,  "  The  Submarine 
Telegraph  Service." 

No  one  vrbo  has  been  in  the  Submarine  Telegraph  Ser- 
vice can  do  otherwise  than  support  the  sialcmciits  id  the 
writers  of  those  two  articles ;  and  I  now  pur)iosc  to  treat  titc 
tianu  subject,  paiticulaily  bearing  on  ttic  West  India  and 
Panama  Tcleyraph  Company's  Service •  .   .   . 

l^ie  first  dtawlMclt  to  a  clerk  is  thai  there  is  no  scale 
ol  promotion  in  the  service,  all  saJariea  being  individual 
and  not  attached  lu  ollicc ;  this  system  damps  any  anHour 
or  ambidon,  and  throws  ihc  dork  into  an  apathy  thai  i« 
as  detrimental  to  the  cotnpany  as  it  ia  to  himself.  It  is  as 
well  that  a  prD|.icr  eipUnaiinn  on    this  point  should   be 

*  W*  potdidi  only  ih9*«  portion  of  this  1att«r  which  liiv«  not  a 
yetsoBSl  bcatiaf . —E  a. 


cleiily  given.  When  ilic  clerk -in  •diarge  of  a  stiiioti, 
wtiQsc  ulary  we  will  »ay  is  i^^iv.  resigns  or  is  diimiised, 
his  secund  in  office  is  raised  to  the  cicilcdn-chargcshtp,  on 
a  ptotMiion,  which  probation,  unfdnunately,  may  run  Qvet 
a  couple  of  ycar$,  during  which  time  hi-i  cndcavout  la 
piuve  bimidl  worthy  of  i.'ic  ;£,(13,  his  M  the  expiration  of 
C!iat  lime,  ta  b:  disappuitiMd  Aiih  »:ime  lla^ieiitig  reply,  to 
hts  application  for  inci?ase  of  piy,  by  bdne  told  (hat  Ihe 
milter  hat  been  refeircd  10  the  ttiiaid  of  Chrectors,  widch 
practically  me.tn^  that  1/  hat  b.fii  tlimu'n  into  mme  p;;mii- 
hifr  or  mutt-paper  ^'oiktl  nevci  10  ht  remembered,  tilt  the 
piMr  applicant  is  some  muntlis  afiei  compelled  again  t<) 
draw  aticntian  thereto,  when  he  mi^  get  a  tri6inj  in:iease 
On  l-is  pay  as  a  subimhrnir,  nutwitlisianiling  ilic  important 
f-n-t  that  he  is  in  ctiarge  of  thi;  ufUce,  and  siibj,..t  m  all  its 
responsibilities  and  impositinns;  and  if  it  lie  [•oasiblc  fw 
ttie  supeimieniErii  t.t  Ltump  up  :iiiy  trivial  sh  jrtcijmin^f  f  of 
his,  to  evailegiving  him  suc.S  increase,  he  is  frc^tiently,  txi 
the  face  ol  hb  hat  ini;f  endeavoured  to  do  his  best  towards 
piom'jcrng  Ihc  company's  interest,  com  pel  Icil  to  leavi  ihe 
service  as  the  compaay  sec'ii  to  has*  no  apprcciaiion  of 
hit  serwM.  The  shoncomings  of  the  cicrfcs  are  visited 
by  fines,  and  not  uiifrci[ueiiil/ with  i»Iiictii>nt  ol  fAjot 
rlqiiiifaiion  of  proniUed  increment. 

It  docs  not  matter  wh.it  interest  a  clcik  may  take  in  llie 
service,  his  suggestions  are  simply  catried  nu!  if  pr-icticablci 
and  he  only  ttceivrs  in  recognition  a  flaiieriog  bu'.  evasive 
letter,  and  a  promise  which  is  as  quickly  forguticn.  as  it 
was  vrriitcn;  a  remiitdcr  of  rhc  same  rn^y  \n  vi«ited  wiih 
the  grcairsc  indication.  Ifis  Eiervicct  MX  not  taken  into 
cunsiilcration,  and  carefully  weighed  again&t  hii  slioit- 
comings. 

The  appaintrocni  to  a  c!cik-ln-c1iaTg»hip  is  made 
irrespective  ol  length  of  senice,  intelligence,  and  practical 
and  tbooreiical  knowledge  of  the  work;  and  ihur  is 
scarcely  10  be  wandered  at  when  the  General  Supet- 
int:mlciil  goes  through  the  slations,  say  but  one;  in  tour 
years  I  be  can  thus  have  n^i  ptai:iical  knowledge  of 
persons,  and  can  only  depend  on  the  reports  ol  a  clcrk- 
in-chaige.  These  are  not  unlmiuenlly  pirtial,  being  at 
times  unjustly  tnjurirtusi  or  unduly  tinirrring,  to  the  party 
to  whom  ii  may  relcr.  and  tf  ilie  party  reporting  Itaa 
previously  pffilispusn!  the  G-'nciaL  SupciiiKeildcnl  favour- 
ably to  himself,  his  influence  mjy  tic  prejudicial  10  the 
inierc^t  ot  finbotdinam.  There  are  instances  when  (be 
Geneial  Superintendent's  opinion  of  (he  sialf  at  siatlans 
is  only  foiiiied  from  the  cof  respond  en  e:  ol  ilir  cleik- 
in-charge  about  them,  and  those  c.itnmuiiicaiions  are  (or 
from  being  free  from  ptrjudKt,  i({f-titnm  and  atMrtce. 
In  many  instances  i>et*nn.»l  a  li'.anucmt-m  li.is  worked 
rstlier  an  evil  inHucncc  on  the  dciUnics  of  und:tling5. 

The  salaiics  of  the  clerks,  already  inidcttuaic,  both  as 
reg.itds  thrir  responsibilities  and  tlic  cxi>etmveiies9  ut  the 
colony,  ate  nevertheless  subject  to  deductions  for  fines. 

U  llie  TeK-gi.iph  Company  desire  to  ensure  the  services 
ol  te^pcclablc,  honest,  and  efficient  servants,  these  must  be 
properly  paid.  A  cleik-[n-chnri;e  in  the  most  cspcnstrc 
colonies  should  be  in  receipt  of  i'jfo,  the  second  in  oiSce. 
if  3.(0,  and  so  on  down  to  ^l8a,  with  nnnu.il  increments 
of  jf  JO  and  ^f.  The  clrck-in-chntge  ol  a  less  expensive 
colony,  M  here  iliere  may  lie  less  n-orW,  should  get  £>Oi  pct 
annum,  with  inciemcnt  ol  .^lo.  and  his  junior,  £1^9, 
with  ;^s  increment.  Thin  vrould  command  good  anil 
intclligcnl  operators,  and  te»[iecla.b Ic  men.  Ily  siich  a 
fixed  scale  ol  salaries  clerks  will  be  anibliious  in  n-oiking 
up  from  j£i5o  to  even  £11^0.  It  would  also  obviate  ilie 
necessity  of  paying  gcnilcmcu  in  Tiinidad,  Dcmcraia, 
and  the  Spaniiih  and  Ptencli  i«Und!i  as  bankers  or  ngrnts, 
as  the  sal.iry  could  procur.:  a  gcntlcmm  to  fill  iltose 
important  siaiions  without  tlie  risk  of  cnilieiilcnienti ;  and 
even  as  regards  that,  they  tni^ht  be  made  10  give  suflicicnt 
s^:uriiy  to  cover  the  pmb.-iblc  receipts  passing  tbtuugti 
iheii  hands  i«t  month.     'Iltic  cam^ij  used*  on  w^^a«w»- 
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tailvea  » ihe  jfovemraetiB  hcyond  the  clerk-iiwharge,  st  it 
can,  wifli  tlic  Sccictair  of  Sutc  fur  the  C<il"Rics  in  London, 
use  all  I  "<«  influence  (ri]uired  loi  it»  bcnrfii 

By  tiafing  gejuifmeti  ai  a  sA]aiy  la  ensure  dlidrac)-  vid 
cnrnmand  tcspcci,  Ihc  cntiic  adminiMifliim  >voulil  be  more 
sauslaciDry,  and  ilie  po»Li[gn25clcik-in-cIi3igc<jf  aM^iciun 
woulii  be  loukixl  lipcin  l>y  the  pablic  «5imp'>ri^nt  and  rrutt- 
woithw  ;  it  would  inritc  confidence  and  cniare  leipccU-bilit^. 

It  WQuH  not  bcamiutottituwDUt  some  s-JKH;e!>lioi»  with 
napeci  lu  ihe  improremeni  neceuuiry, 

■  9t.  The  dcp&ttmeni  of  ihe  General  Superintcndeiil  la  be 
lemned  in  cp». 

The  salary  of  the  General  Mana^r  of  T'elegraphi  In 
New  /enUnd,  i*  only  jffico  and  hiaxccounLints  j£j;a,  yet 
ihii  'idle  cnimpatiy  can  ananl  to  let  thdi  Gencnl  Supemi- 
lenJent's  depntiment  coit  Ihcm  nver  i^l JOO  per  .-innum, 
tu  manage  a  coujilcol  duxcn  pcliy  itaiions,  j:>cUling  a  net 
terenue,  csclusite  of  suti&iiJies,  of  aWut  j£ii,ooo  per 
atinum,  on  a  capital  <tf  £9^3,110. 

and.  There  should  be  iiuuinist3.nl  lUjierininiiJeni 

3rd.  The  ajrcncicx  should  be  iiU>li»tieil,  aiid  rcspeciuble 
and  efficient  men,  backed  b^  proper  security,  employed  a>i 
tk-rka-in>chaige. 

4ih.  Ttie  siaiion»  should  all  open  ai  6  a,m.  aiiJ  close 
al  6  [).ni.  on  week  days,  aivl  ;  a.m.  to  to  a.m,  on 
Sundiyt. 

Tills  would  enable  itir  sufT  to  be  reiUieed,  and  the 
TBtnaJning  staiT  be  made  efficient,  and  uvll  paid.  There  la 
HOI  suOiclcni  traffic  to  necesMlitti:  i>iicniti^  at  iii^his,  espe* 
cially  as  the  delU'cry  of  mc^sapcs  is  unneccusry  after 
5  p.m.,  as  ihc  business  places  close  at  thai  hour. 

'["he  present  staff  is  (our  or  five  at  ejcii  larjje  01  irans- 
mining  siatien.  and  two  at  inicritictliaic  ones,  tnelusivc  oE 
the  ciciki.iii.cltaigc.  This  cnuld  be  reduceil  ■□  three  at 
the  large  or  tiantmltilng  Maiions,  am!  a  cnupte  of  reserve 
dcrks  at  Si.  ThciraaH  fer  relief  ]iurposc£. 

5lh.  Ejich  cicik  shduM  ha\c  At  the  expiration  uf  ihiec 
ycatia'  seiviee,  three  month*  leave  of  atiwiiee  on  hall 
pay.  llie  clerk  acting  to  receive  the  vitc-foutih,  and  Ihc 
juniors  the  other  louith  of  the  p.iy.  Incase  ol  tickncu, 
after  thirc  mtmtlis  on  sick  leave,  cicik  nhoutd  ircign  ott  a 
Sraiuliy  of  tia:[  hi;,  pay,  lor  three  tnonths  in  full,  provided 
tie  has  scivtd  lliroc  }cais.  Kndi  clerk-in-charge  shooM, 
oftct  ten  y«rs'  lervtcc,  be'  entttlcd  10  a  pcnrion  of  one- 
tl'iid  of  liib  pay,  ami  eucit  juiiiur  oiie-fotirih, 

fall.  'I1i;it  Icamcta  be  accepieil,  givinij  a  .-ciliiry  ol  thirty 
ilollais  per  nionili  for  wnc  year,  and  £>^o  after,  provided 
comi'cleni.  Ea(.-h  candidate  tu  j;ive  satixractoiy  proof  of 
ha%in£  h.id  a  liberal  education. 

;tli.  That  all  llie  rulea  and  regulations  of  ihe  company 
should  be  dispen&ed  vriih  prudence  and  impanialltr. 

8ih.  The  General  Sujxrmtendent  should  make  half- 
yraily  vi»il»  Ihruuj^h  tlic  stjiiions. 

91b.  That  tfac  o^ccs  ami  fittings  be  Impn^ved,  and  the 
apparatus  be  of  ihc  best  tyiK:. 

loih,  'fTiaeall  rrpnrts  be  Bearehiii((Iy  jnveaitgaied,  and 
he  dealt  with  rtnpanUlly. 

nth.  No  increments  justly  earned  should  be  nilhhcld. 

tith.  'fhat  the  U'titing  woti:  of  (he  offices  be  ooitsldei- 
ably  leduced,  or  nteclian'ical  means  afTnTded  to  make  copies 
ri  the  nrigiiial  records. 

t^lh.  Koi  the  incieJ.sc  ol  traffic  and  convenience  of  tbe 
■•utile,  thai  a  frttfroph  monfii  •wdrr  syttrm  be  established 
ihtoiighoul  Ihc  colonies,  and  between  the  colontn  and 
Gieat  Britain,  charging  one  per  cent.,  or  any  oiher  reasori- 
ableraieof  oummiuion,  besides  the  charge  of  ten  words 
10  wire  the  advice.  To  Great  Biimin  ihe  amount  remitted 
»^oliM  not  bclcssihan  ;£ioo,  and  more  than  £1,000,  and 
by  this  ibe  compiiny  i»uld  realise  a  Epicrdid  rncnue.  as 
Ihcy  could,  Ihiough  the  General  Supciinlendent,  wire  the 
advice  to  Ihc  Sccictary  in  London  in  a  code,  and  would 
■hereby  ectjiiomisc  oti  the  ten  words  charged  for. 

Ja  order  to  sTrid  Matcmenis  of  a  penonal  nature,  il  has 


been  difficult  to  propcrijr  tavmj  a:.  '.-..  ~:i  LiMofOe 
present  woeking  ci  Ihc  company's  bii%iness  a^  nijri  bt 
(ieiiml.  Ii  is.  hoMrcrcr,  b<i]ted  that  tli:«  Iciter  wiM  bebaol 
pra'.-^eally  useful,  and  ihat  telegraph  rompaaka  In  {caenl, 
and  Ihe  West  India  and  I'anama  Telegiapli  C<»apanf  ht 
particuUi,  will  undctsiand  that  their  object  n'wiuld  nixcoa- 
Ane  itself  only  to  Itie  dividends  they  can  dreiaie  i  but  ab) 
to  act  a  propn  ralue  on  the  aerviees  ol  ihrir  rmployft,  to 
that  tl ley  may  be  induced  lo  cu(v>idei  tliecoinpany'ssuceu 
as  identical  witli  thein.  To  regard  such  seivicfa  as  mere 
Incchaiiical  diud);ery  han  a  tnuic  suicidal  te'idency:  it 
lesuhs  In  the  |<erfoimatice  of  (Im  duties  inpchanlcally  and 
withuai  prospect,  and  renders  the  emplayh  aawcpeibtc  to 
every  chanee  that  olieis  lor  a  change  of  employnienl.  ..  .  • 
All  [eFuims  sogpjsred  heiein  cm  be  elSsrtnl  wirhout  anr 
iucreue  ol  expenditure,  and  1  can  only  forsec  tliat  Item  ilie 
levoiulion,  profit  and  pleasure  to  ali  eonccrncti,  will  be  the 
inevitable  tcsuli. 

I  am,  Sir,  yours,  &c. 

WEST  INDIAN  TELEGR.\l*HIST. 


^rofccbincfs  of  .§omtits. 

PHYSICAL  SOCIETV— 8t.i  Jojca.  i8;fl. 
Professor  W,  G,  Aoiw^,  President,  in  theChait. 

The  Eolbtrin;  candidate  was  elected  a.  Member  ot  tir. 
Hodciy,  Mr.  R.  H.  Solly. 

The  SKcaitTAnv  read  a  paper  by  P)of,  Hughe*  on  ihc 
"  Pny^cal  ilctioa  ot  the  SliciophutK."  I'nai  tn&imm«ni 
renders  it  possible  10  inttwiocc  into  an  clcctriml  dtcuil  an 
cicctfica.1  resistance  which  varici  in  ea.tct  aecurd  w\A 
sonorous  vibtaiioiLs.  so  as  tii  produce  an  undnlatoiy  curreai 
of  deer  idly  ftom  a  ronstant  s-iurce,  wtiote  wave  Icngi&i 
height,  and  form  i*  an  eiaci  rrpr<«enianon  oi  the  wtxiriui* 
wa^CB-  Prolc&soi  Hu^hca  ha»  found  i>>at  when  an  clectii. 
cilly  cinduaing  matter  in  the  form  of  powder,  filings,  or 
sujierpovd  suiface^  is  put  under  a  ceitam  slight  prcsntire,  L*i 
less  than  that  which  would  ptoduce  cohe^on.  and  more 
than  would  allow  it  to  be  lepaialcd  by  sonorous  viUraltoas, 
a  rcmarkalile  state  of  rhingi.  □ocurs.theelfvtrical  resmiuicc 
being  caused  to  vaiy  by  icariaiigemenl&  as  regards  the 
foim,  numbir  in  coiilaa,  or  p.'ciMire  of  the  molecules.  Il 
IS  ciwnual  [h^i  the  insttunicnt  be  so  arranged  a*  regards 
prei)»uie  between  the  loucbiag  buifaces  as  to  be  adapted  10 
the  p.uticulat  vibi.itions  employed:  ihas  a  box  suitable 
fui  a  man's  voice  is  not  adapLcd  tu  observe  the  tramp  of 
a  fly.  But  in  all  cases  a  peiEcct  undulatoiy  currrtMcan  be 
secured  throu;;Uout  a  certain  ratige:  and,  when  speaking 
to  tlic  iustiudieiit,  a  )[alvanometci  jhoull  be  interposed  in 
the  ciicuit,  and  the  pressure  betneen  the  surfaces  gndcnlly 
incrcuKii  from  &  minimum  until  the  oeedk  lemains 
stationary,  when  a  maximum  of  loudness  will  be  attajaadi 
bcyoELd  tbis  point  the  wuitds  die  oui  gradually  uaiil  tine 
is  complete  silence. 

Fiofrssnr  lluf;ni.sthen  proceeded  to  consHfai  llio  ptoluble 
cause  of  the  observed  phenoinenat  taking  as  an  iUusmhon 
Ilie  vciy  simplest  fuim  ot  itiMiumcnii  twi>  Uuuka  hdd 
togcllKT  by  an  iitsjiatcd  adjuHing  *c*cw,  the  lower 
block  being  fiasd  Lo  the  board,  by  means  of  wtiich  it 
rccciie-s  ihr  sonorous  vibraiiorts.  Vram  nutneious  eapeii- 
mcnt^  he  inclines  to  the  beiief  that  iIk  whole  hlock 
tncrcairci  and  diminishes  in  sice  at  all  points  boiti  in  the 
centre  and  at  the  sido,  in  aoootiLnWe  with  ilie  Imhi  of  tl>e 
■ontnous  wave,  and  that  this  increase  in  aiae  sahca 
the  rcsisuiice  by  changing  (i|,  iIk  pressure  at  tiic  luifaue 
ol  di scon li null y,  and  (3)  the  extent  ol  the  molcculai  «iu> 
faocs  in  contact.  Of  iliese  changc.n  I'.e  cauiiilrrs  ihc  latter 
has  the  greatest  eflect,  since  s^taz  u(  his  best  results  tiara 
been  obtained  by  tuing  two  surfaces  ot  anUd  (obl,  aud  not 
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b)*  such  an  Hasiic  condacior  :>s  melaUiwdi  Kilk,  w>iich 
WDukl  b:  most  a?cctel  by^  the  fini-nzme't  cliAngc  As 
CTidendn^  the  gtent  mcchaniiMl  ttka  ptniuceA  by  this 
Opriiing  n(  the  molcculps,  he  mtmtatic:!  th^i,  wlieti  a  larifc 
muscal  box  was  pU^g,  one  ounoe  of  leui  iliil  nui  lufHn 
to  maintam  ma  sur[ac:-i  ol  i  w).  c.  in.  i[i  otnLict  until 
Ihe  bos  was  placed  sevcial  (cci  iliuaiit.  I'lufcsiot  liug^lics 
b  now  mamly  snxioui  to  fintl  some  cffidcnc  tmubtor  for 
minds,  *«,  until  such  iit  araiiable,  it  will  be  impmuble  lo 
ilDUie  anrt  study  many  ubjrcis  which  requiie  Uivniigoion 
from  this  new  point  of  i-iew. 

IHolaMit  IHtTuiilts  himself  tlim  cxhiluicd  Acinic  oF  ihc 
rtmatluilily  Mingilc  a|)pli:iiices  h<^  i\m  u«r<l  i'l  M«  invcsil- 
gM'oas.  A  very  small  clock,  plueJ  on  a  small  Uiawini;- 
hokrd  which  euticd  a  niicrujibonc,  was  utH  to  iittfiiupt  a 
Mrrmt  fKLuini;  ihiDUn'b  a  iclc|>Iioitc,  aciil  ihc  tick  wa* 
Imnicdiaicly  aucliblu  iluou^h  tJic  whole  cooni.  A  very 
icmAfLablc  c-n'c>:t  wa4  thni  shown.  The  microphone 
Machcd  to  this  board  bcinx  still  conntaed  with  ihc  telc- 
libanet  wtitctit  being  proridcd  mih  a  bdl-mouih,  mabled  i)ic 
Midiencc  to  hear  Ihe  sounds  produccil,  a  seconii  Iclrphoiic 
was  inuoducvd  into  the  circuit,  and  laid  on  the  b.^rH, 
wtacn  a  oontinuouti  sound  wa«  at  ana  ptoluoed;  this, 
I^ofirssor  Hu^hci  ca^Uincil,  wouUl  Li«t  at  ionf  a«  the 
bonery  coniinupl  in  aciion,  and  in  explanation  i*  a«  fol- 
lows t  The  act  of  placing  the  telephone  oa  the  bcaid  set  up 
a  *iixalion  in  [he  micinpiionci  t1iix  p^nin^  to  the  hcll> 
mouthed  tclqiiHinc  was  inumed  to  die  baar^i,  and  set  ihc 
second  telephone  in  aciion,  and  again  pa»«ed  throuj;b  its 
action  to  Ihe  micinplinnc.  lleiire  Itie  nction  14  k1I-iu|i- 
poitini;,  and  ii  auiici  in  a  mcnt  petlccc  mamicT  thcqucsiiun 
t4  a  relay  for  the  huinaa  Toic«  in  leiephony ;  for  it  becomes 
uily  ticcruary  to  provide  such  an  arrangemrnl  at  e^ch 
station  fur  a  speecii  to  be  both  received  and  iMnsiniilcd  luany 
mimbn  of  succeeding  stations.  The  !tyatrm  i*  perieetly 
dnplex,  lot  if  two  coiicspundeiiis  siiealc  into  microphcmn 
and  use  telephones  (ot  teceivhig,  each  uin  liear  tVie  i/lhcr, 
bw  his  own  speech  is  inaudible, and  if  eichsing  a  diffeient 
note,  no  chord  i«  heard.  Knpermcntintf  on  deaf  ]«riion«, 
lie  finds  iliat  iliey  can  be  ma^lc  tu  licji  the  lick  of  a  w;itdi, 
btil  not  human  speech,  and  his  lesulLt  hare  led  him 
•a  conclude  that  we  cnly  hc;ar  omselvei  ipeah.  (hioii;rh  dui 
tones,  B nil  not  ihruugh  uur  eiri.  Finally,  Piof.  Ilijj;bes 
illnsiiatcil  Sir  Henry  Thompson's  mclhcMl  of  piobing  tat 
shots,  splinters,  Ac,  by  finding  a  vciy  small  slitit  in  the 
niidsi  d[  a  piece  o<  wash  leadici. 

Sin  Jarni  Covhov,  liair.,  M.A.,  read  A  paper  ofi  Ihc 
"  Lighl  HeflectcJ  hy  Poi.vumiii  Pctin:in|iaiiate."  Aflcc  refer, 
rins  to  ikc  lesulis  ubiuined  by  H^idintiiet  and  SioVes,  and 
more  teocnily  by  Wiedemann,  he  |ifoc<cdc(]  to  describe  his 
own  espcriments  which  ha*c  been  made  by  means  of  a  »ery 
complete  Babtiiet's  Gontdiiietef,  pioviiEed  with  a  vcitical  as 
well  as  a  hflizontal  stage,  so  thai  the  rcHecting  sutfaoc 
ooolil  be  placed  ditccily  over  (tic  axis  of  tlir  Instrnmenl. 
SaDiight  nnpolaiizcd  or  polaiizcd  ia  any  plane  by  a  Niool, 
»»s  used,  and  the  taorlnfi  aim  oi  Ihc  insirurncnl  caiiied 
adifeot  sision  siiccliuKope  wi[h  a  *' blight  sjiot"  micro- 
ncKf  and  a  rcncciing  piiim  fui  biinging  a  second  spfc- 
rn»B  into  Ihe  field.  The  colndr  of  a  surEn«,  obtaineil  by 
nibbing  the  fto'ihed  peimangana.!!"  into  a  suitoK  of 
ground  ^lats  with  an  agate  buinishct,  h-hs  found  to  vary 
witli  theitalufc  of  the  Itgtii  and  its  angle  of  incidence,  and 
it  furthet  VTiried  as  ihc  smface  was  imm:jvd  in  benirone 
bhalphide,  or  tetacbloiide  o(  carbon.  Wnb  !ii{Iit  pcil.nixed 
|)erpendicular  to  the  pl;\neof  incidence  the  dark  bands  o I 
ttoe  teficcied  spectium  arc  far  tnnte  diitinct  than  when 
aapolarlzed  or  polatized  pcrpcn&ulatly  to  that  pluue.  In 
die  fiisl  (4  these  llirce  cases  tour  bands  are  obsctred  ul 
angles  kss  than  40°,  and  the  blue  ctul  of  ib.-  tpecUum  b 
very  weak  g  ita  the  angle  of  inddenee  increases  the  intensity 
flf  Ihc  blue  tays  diminish^.  The  daik  bands  j;radua!ty 
shUt  towards  the  blue  end  of  the  speainm,  and  at 
abon  to"  a  new  band  appegus  neat  n.  With  a.  still 
pcatet  angle  more  of  ihc  blue  rays  ate  rcflccuM,  and  the 


bands  fade  away,  t1i3se  in  the  more  rcfranj^blc  part  ifis- 
appe&rihK  first.  Tuts  dis|i[sccm  mi  anDunts  approxU 
matcly  to  Ooofi  icntit  mate. 

ProressL>r  S.  P.  Tiiiiii-sov  exhibited  ami  dcscttbal  ft 
cheap  and  ctHcictit  fi>rm  of  opticil  bench.  Two  straight 
oak  bats  abuut  two  metres  in  lcn{[th,  arc  cUmpcJ  together 
as  in  a  lathe-beJ,  and  a  nambct  of  sllJes  c-uryiitg  vsiloai 
appliances  slide  easily  witboiit  shake,  and  can  be  fised  in 
any  positi'^n  by  we^lges.  The  several  frames  catryin);  the 
difTraction  [;ratiii?  or  edges,  Ihc  cyc.piccc  (with  an  cnj^arcd 
glass  micromeler)  &<;„  arc  to  made,  in  wood,  as  lo  be 
capal>le  of  adjustmeni  in  any  plane,  and  the  imtrument 
can  also  be  employed  (or  nuking  photomsiic  mcwuie- 
menw.  The  mun  of  two  determi nit  1  oris  (or  the  watt 
length  of  certain  ifd  light  };ave  o'oooAt9  as  compared 
with  Ftesnei's  figure,  «'oo9li49,  whtl:  the  total  out  did 
notcxdeed  £$. 

Tne  Skcketakv  then  read  a  paper  by  Prof.  Avrton,  of 
the  Iiiipriial  CoIWge  of  Tokio,  Japan,  on  the  "  Eleetrical 
Properties  of  Hecswax  and  Lead  Chin lide."  1ti«  Indes  of 
refraction  ul  the  former  substdnce  tncrcate*  in  passing  (root 
the  liquid  tu  the  s^iii  uate,  and  it  thetctore  seems  im. 
nortani,  in  connection  with  die  electro- magnetic  Iheury  of 
light,  tu  cjrcf  jtly  meututc  the  spccihc  inductive:  capAcily  of 
a  coiiilenxt  iniide  ol  was,  as  it  is  coole-i  through  its 
solidifying  poinr.  llic  rise  in  capacity,  as  the  tctnpeiature 
falln  fiuin  80°  C.  to  60"  C,  is  \ciy  sttiLing,  and  the  entile 
cliange  «as  found  m  lie  in  rsia  a^oemcnc  with  the 
changes  known  to  occur  in  iho  index  of  reftaction  lot  light. 
.\n  claboi;ice  sericA  of  eiiirrimcnts  wus  made  which 
suflind  to  show  that  the  tcsulii  obtained  were  not  due  to 
any  chnnge  in  the  distance  apart  nt  the  plates  (of  copper) 
beiweea  which  (he  wjs  wa»  placed,  cauwd  by  any  shrink. 
age  of  this  w.tx  an  tulidifyliijf.  In  consei[u«iiee  ot  a 
remn.tk  of  M.  liufl  that  lead  chloride  beliavea  as  a  metal. 
Prof.  Aytton  has  studied  it  as  a  dieteciric.  and  he  found  in 
every  caseadiminLitiun  of  resl*uiicc  by  einniincaiion;  butas 
this  result  was  m-i  cmfttmed  on  aubsngucnt  expn^nicni,  the 
r^iicstion  was  mite  fully  intestigslcd,  when  he  found  that 
with  an  eleciio-moiivc  force  under  175  toll*,  there  isan 
incre.iK  in  resisunce,  and  atio^c  that  amount  tbcretsa 
rcgul.ir  or  iircgulai  diminution.  This  limiling  force  b 
ab'jui  thui  tei|uiiel  ti>  dccoiiipuse  water,  an>1  he  concludes 
that  the  reiulis  obtained  mun  be  doc  to  1  be  datnpcon* 
tainod  in  the  I  call  chloride. 


6eiuc;»l  Stitncc   (Holuinns. 


CONTINUOUS  BRAKES. 
Part  11. 
Is  the  recent  report  of  the  Ro^al  Commissioners  on 
Railway  AccidcuU  the  following  extract  from  a  report 
by  Captain  Tyler,  in  1874,  is  quoted  :— "  Wlicn  ,1  form 
of  continuous  brake  can  be  decided  upon,  cheap  in  con- 
slfudion,  simple  in  action,  easily  adju>it«d,  not  requir- 
ing frequent  repair,  not  liable  to  get  out  of  order, 
applied  at  the  will  of  Ihe  engine-driver,  and  available 
in  each  part  in  the  event  of  a  train  btM:uming  suddenly 
dlviOed,  and  with  cboie  numerous  other  properties  that 
a  good  bra^c  ought  lo  possess,  then  a  further  great 
tlep  Will  havo  been  made  towards  safety  and  eIRdency 
in  railway  working.  Rut  it  niuM  ba  .admitted  that  there 
art.-  many  00 nsi derations  involved,  and  many  diflicultics 
to  be  encDunlered  ;  and  it  will  be  fat  belter  in  the  end 
lliat  lime  shotild  be  affor^etl  for  fully  disenssing,  test- 
ing, andin\iftoiTO^W^t  \i\^wi4\,^\«'TOai.wi  vj-ft^ron.  A 
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btakr.powcT  ndvocattid,  Ihaa  by  any  premature  &nd 
gcnenil  adaplioti  a[  wh«l  maj  aftcrwaTiis  b«  ffMinrI  to 
be  an  inferior  syitem,  to  create  more  or  less  a  bar  to 
urihirr  improvement."    These  word*  which  have  been, 
to  a  certain  extent,  adopted  by  (he  Commiswon  by  in. 
cludiir;;  them    in    their   report,    clearly    point    to  the 
general  appticalion  of  one  c1a»  or  description  of  brake 
by  alt    the    several   railway  companira  of  the  United 
Kinndom.      This  is,  Indeed,  a  mn«t  important  point, 
and  i»ill  eventually  bo  found  to  be  so,  wherever  inter- 
communication takes  place  between  different  lln«,  and 
the  carriaf;ei  of  one  line  are  liable  to  be  attached  to 
(rains  belonging  to  other  companies.     Tbta  is  now  A 
very  peroral  practice,  and  there  are  few  railways  whoM! 
carriages  do  nol  constantly  travel  on  other  lines.    It  is 
elear,  Iherefare,  that  unless  one   uniform   system  of 
brake  he  adopled  for  all  linos,  trains,  when  made  up 
vnlh  carriages  belongjinfc  to  different  compnnie*,  will 
be    liable   lo    have   half  their  length    fitted   with  one 
itystem,  and  the  other  half  »-ith  another  lyilem  of  con- 
tinuous brake,  which  cannot  bo  wortccd  together,  and, 
in  all  probability,  in  this  case  the  brakes  oti  one  portion 
would  be  wholly  inoperative  whilst  so  employed;  and, 
at  anv  rate,  Ihr  pOHrer  of  automatic  action  ihrotighout 
the   train    would  be   impossible  under    these  circum- 
stances.    However,  with  a  view  to  the  selection  of  the 
best  form  of  brake,  a  great  number  of  different  syslcnis 
have,  for  some  lime  past,  been  in  operation — chiefly 
en  peri  menially — on  the  several  lines  of  railway.     The 
Chairman    of    Ihe    Railway    Companies'    Aisodalion, 
writing  to  the  Board  of  Trade  in  April,  ifij?,  observed 
that,  '*  As  at  present  advisnl,  it  does  not  appear  In  the 
companies  ««fimlial  that  one  form  of  brake  should  be 
univerMlly    adopted,  but    wllli    the   view    lo    secure  a 
general  luterchange  of  practical  knowledge  on  Ihc  sub- 
ject, ihe  experience  gained  by  tho  companies  is  freely 
communicated  to  each  other  from  lime  to  time."     In 
reply  it  was  staled,  "  If  by  this  it  is  meant  thai  it  is 
desirable  lo  try  every  form  ol  brake,  and  thai  it  in  not 
dcsirabli?  by  Ihe  exclusive  adoption  of  ona  form  to  pre- 
vent the  trial  and   introduction   of  belter  forms,  the 
Doard  of  Trade  would  entirely  concur ;  but  if  it  is  meant 
that  there  would  be  no  advantaj^e  in  having  one  form 
of  brake  for  all  lines  which  intrrchange  traffic  with  one 
another,  tlie  Board  of  Trade  hold  a  different    opinion  ; 
for  it  appr^rs  to  them  obvious  thai  in  the  interchange  of 
rolling  slock,  including  ordinary  carriages,  saloon  and 
family  caniagcf,  hoisc-boxes,  carriage  and  ^sh  trucks, 
and  other  vehicles  forming  part  of  passenger  trains, 
between  one  line  and  another,  if  the  brake  fittings  are 
not  similar,  the  cJIiciency  of  the  brakesmust  be  propor- 
tionately impaired,  and  that  this  niust  be  especially  the 
case  where  the  linea  of  two  or  more  companies  arc  con- 
tinuous."   The  London  and  North  Western,  the  Great 
Northern,  and  the  Midland  Companies  all  run  through 
trains    to  Scotland,  which    are    forwarded   over    the 
Caledonian,    North-Eastern,    Norlh    Britiih.    Glasgow 
and    South. Western,   and  Highland    Railways.     It  is, 
berr/o/v,  obvious  that  the  advantage  to  be  derived 


from  any  continuous  brake  system  in  use  oa  Uf  o( 
these  lines  will  be  diminished  and  neutralized  If  at  mcb 
stations  as  Carlisle,  Glasgow,  York,  Edinburgh,  Pcilii. 
ajid  Inverness,  the  Iradic  is  so  arranged  that  carriages 
fitted  with  one  system  of  brake*  ar«  aHachen)  (o  trains 
containing  caniagn  fitted  with  a  different  systen. 
This  evil  can  only  be.ivoided  if  those  conn  panics,  which 
interchange  traffic  with  one  another,  adopt  one  and  the 
same  general  system.  Before  describing  Ihe  different 
kindaof  brake  in  detail,  wc  exiract  from  (he  published 
correspondence  with  the  Board  of  Trade,  particulars  as 
lo  which  brakes  have  been  or  are  being  tried  by  the 
several  railway  companies,  and  the  opinions  expressed 
by  them  so  far  as  they  have  been  formed  from  p-'ut 
experience  ol  their  working  t— 

Caledonian    Railway. — Wesiinghouse  AtmospHesic, 
Wesiinghouso    Automatic;    Clark    and    Webb'aj 
Steel  and  Mcfnnes. 
Glasgow  and  South  Western. — Wcstinghouse  Atmort- 

phcric  and  Smith's  Vacuum  Brakes. 
Great  Eastern. — Wcstinghouse  Automatic;  Smith's 
Vacuum;  Barker's  Hydraulic;  Fay'«;  and  Ctaifcis 
Chain  Brake. 
Great  Northern. — Weitinghouse  Aulonvalic;  Smith** 

Vacuum ;  and  Clark's  Chain  Bra.ke. 
Great   Western.— Smith's    Vacuum;    Sanders'  Va- 
cuum. 
London,  nrighton,  and  Socth  Coast.«>\VeKlinghouw 

Automatic  Brake. 
I/iudon,  Chatham  and  Dover.— Westiaghouse  Auto- 
matic Brake. 
Lortdon    and    North    Western. — Clark    and    Webb's 

Brake. 
Midland,  —  Wcstinghouse      Automatic ;      Smilh't 
Vacuum  ;  Sanders'  Vacuum ;  Baiiccr's  Hydraulic, 
and  I-'ay's  Brake. 
North     Btilish.  —  Wcstinghouse    Automatic;     and 

Smith's  Vacuum  Brake. 
North  Eastern. — Wcslingliouse  AutomaUe  Bnkc. 
North  London. — Clark's  Chain  Brake. 
South  Eastern. — Smith's  Vacuum  Brake. 
It  appears  that  the  Westinghottse  Antomatvc  Bnk« 
is  used  on  eight  lines  of  r.iilway  ;  Smith's  Vacnum  Ml 
seven;  Clark's  Chain  on  three;  WestinchouM  AtiDOt- 
pheric,   Clark    and    Webb's,    Sanders'   Vacunm,    and 
Barker's  Hydraulic,  each  upon  two  lines ;  and  the  Sted 
and   Mclnnes,  and  Fay's  Brakes  c.ich  upon  one  line  ol 
railway.     In  order  the  better  to  enable  some  opinion  lo 
be  form*^  of  the  relaltre  merits  of  the  principal  brakes 
in  use,  a  short  description  of  each  of  theiD  and  of  their 
several  performances  is  appended. 

(To  it  fonlinufd.} 

The  great  statue  of  "  Uberty  illuminating  the  world," 
which  is  destined  lo  be  placed  as  a  lighthouse  in  New 
York  Harbour,  and  is  a  present  from  the  French 
Republic  lo  America,  is  now  finished,  and  wilt  speedily 
be  placed  for  a  time  at  the  entrance  to  the  Paris 
Exhibition.     The  idea  of  this  important  work  wai 
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O0iK»tv«d  In  197$,  the  year  of  thf  Ontennial  oi 
American  Ind«;>endence,  by  several  French  admimu 
of  America,  and  the  expense  h»  been  shitcd  equally 
bjr  both  countriea.  It  will  be  erected  on  Bedloe  liUin^ 
ia  the  centre  of  New  York  Uay,  in  front  of  Long 
Island,  where  the  firtt  bioQiJ  of  the  colaniM*  wj*  nhed 
in  the  caute  of  liherly.  The  artUt  it  M.  Bertholdi. 
Tbtt  Cgurs  represents  Liberty  boldinf  aloft  a  flaming 
torch  in  the  rigbt  hand,  and  grasping  in.  her  left  the 
tablets  on  which  are  injcribed  the  Declaration  of 
Indepeadeocc.  A  diadem  encirclct  her  head,  and  by 
night  it  will  become  luininous,  the  spokes  rtdiating 
electric  besmi  which  will  light  u^i  the  entire  bay,  and 
the  biitldin£<  of  Drogklyn,  New  York,  und  Jersey  city. 
In  heiglit,  the  colossal  sutue  is  over  one  hurtdrcd  feet, 
and  will  sUnd  on  a  stone  pedestal  82  feet  high.  It  Is 
made  o(  copper  platei  fastened  round  a  framework  o( 
iron.  Instead  of  filling  up  the  interior  with  masonry, 
to  give  sUbilily  to  the  statue,  M.  Ucrlhuldl  has  lined 
it  with  oompartmenta,  which  will  be  filled  with  sand. 
When  masonry  is  employed,  an  accident  ufttrn  requires 
the  demolition  of  the  whole;  hot  by  this  device  (he 
statue  may  be  repaired  by  simply  tapping  the  sand. 

Hhai  ok  Kl-vmb. — By  means  of  n  thermo-electric 
apparAtiu,  M.  RoKtti,  of  Venice,  liBS  made  a  deter- 
mination of  the  tempernlure  of  tlie  flnme  of  a  Biinsen 
burner.  His  results  are  as  follows:— Exterior  Rame 
1350"  C.  diminishing  lo  1200"  C.  at  llie  dark  central 
cone;  interior  of  cone,  top,  650*  C;  interior  of  cone, 
bottom,  ajo*  C. 

WHirwoRTii's  "  Impkeonahlc  "  Iron  Plating. — 
This  formidable  armour  ha»  been  recently  tried  at 
Manchester,  It  is  formed  of  Whitworth'it  fluid 
compressed  st«el,  built  up  in  hexagonal  sections,  which 
an  composed  of  a  scries  of  concentric  rings  round  a 
central  disc;  and  is  designed  to  guard  against  the 
cracking  tendency  of  steel,  by  confining  each  erack  to 
the  ring  it  appears  in.  A  f.nllUer  shell  weighing  250 
lbs.  wa*  fired  from  a  9-inch  gun,  with  50  lbs.  of  pebble 
powder,  at  a  rangv  of  only  30  yards  from  the  target, 
wbich  was  Q-iaches  thick,  and  set  again^  a  backing  of 
sand.  This  projectile  would  have  passed  through  t2 
inches  of  ordinary  iron  armour-plating,  but  burst 
harmlessly  into  innumerable  fragments  on  striking  the 
target,  which,  howeircr,  was  dritren  18-inches  backward 
into  the  sand, 

A  French  id»n/,  M.  Mouchol,  has  been  making 
experiments  in  Algeria  on  the  Industrial  application  of 
solar  heat.  He  collects  the  sun's  heat  by  rcHectors, 
preferably  of  brass,  electro- plated  with  silver.  The 
quantity  of  heat  collected  per  minute  by  a  reflcitor  one 
square  metre  in  area,  i>,  at  Algiers  in  May  and  June, 
about  8  calories.  This  quantity  would  boil  in  lest  than 
Iwelva  minutes  n  litre  of  water  at  Sij"  C,  and  give  133J 
litres  of  steam  at  the  normal  pressure  of  the  atmosphere 
every  hour.  Small  Aotar  apparatuses  for  cooking, 
distilling,  &c.,  have  been  introduced  there  successfully 
by  M.  Mouchol 


HoLMKs'  IvKXTixGciBHABut  SicwAC  LtCKrs, — Tbesff 
lights,  which  may  be  of  great  service  at  sea,  are  made 
by  enclosing  pho»phurct  of  calcium  in  an  air  tight 
vessel  under  pressure,  and,  by  means  oE  an  automatic 
arrangement,  the  duration  and  intervals  of  the  signal  fl 
flashes  arc  controlled  at  will.  The  entry  of  the  water  ■ 
to  ignite  tbe  composUion  and  produce  the  signal  flame, 
is  automatically  regulated,  as  also  is  the  escape  of  the 
phosphurcttcd  hydrogen  gas  which  results  from  the 
combustion.  This  apparatus  has  been  recently  patented 
by  Mr.  Holmes. 


AcareuLTUkAL  Locomotivks.— In  a  paper  read  last 
February  by  Mr.  .\veling,  before  the  Ix>ndon  Farmers' 
Club,  and  leceiitiy  circulated,  it  is  stated  that  the 
agricultural  locomotives  at  present  employed  In  this 
country  represent  in  the  aggregate  30,000  borsc-power, 
and,  with  the  machinery  they  drive,  may  be  valued  at 
;(3/X>0,000.  The  object  of  the  paper  is  tu  liring  into 
notice  the  dis.-ibililies  under  which  tliesc  lucomoUva 
labour,  with  a  view  tu  obt.iining  the  «;inclion  of  the 
legislature  to  their  remoral.  Mr.  Aveling  thinks  that, 
in  thtf  cuunlry,  the  regulations  concerning  tliv  con- 
akimpttun  by  the  lutoniotivci  of  their  own  snrakc  sliould 
be  rchixedj  that  the  man  carrying  a  ml  flag  in  front 
of  the  engine  should  be  dispensed  with;  that  weaik 
road  bridges  should  be  streagtheovd  suOiciently  to  admit 
of  the  !>afc  passage  of  locomotives,  and  that  the  hoars 
during  which  Ihry  may  travel  should  be  unmirictcd, 
except  in  large  towns. 

VVc  think  that  due  warning  should  conliaue  to 
be  given  uf  the  approach  of  road  locomotives  in 
country  districts,  as  they  cannot  be  avoided,  like 
railways  can,  by  persons  driving  young  or  timid 
horses;  and,  till  these  locomotives  come  into  much 
more  general  use,  it  Hroutd  be  unfair  to  make  the 
cost  of  strengthening  the  bridges  fall  upon  the  highway 
ratei,  eipccjally  as  the  roads  suffer  considerably  from 
the  passage  of  these  cn^nes,  and  the  cost  uf  repairs  is 
hereby  materially  increased. 

No  fewer  than  six  vessels— two  Russian,  one  German 
a  Swedish,  a  Dutch,  and  a  Doniih— tclt  Europe  last 
month  for  the  Yenisei  River  by  way  of  tlie  Siberian 
Sea.  The  capabilities  of  tliis  route  for  summer  trade 
will  be  tested  by  them. 

A  Nkw  Ozatta.  Machine.— Professor  Leeds  exhi- 
bited recently  at  the  Stevens  Institute,  Nctr  York,  a 
new  machine  for  producing  oione  in  large  quantities. 
Pure  oxygen  is  cooled  to  xcro  temperature,  then 
thoroughly  freed  frvm  moisture,  and  afterwards  passed 
through  highly  uleciriSed  tubes.  Theoiono  thus  pro- 
duced displays  intense  chemical  power,  oxidising  silver 
and  bleaching  indigo  instantly. 

TllH  first  part  of  the  new  edition  of  Thomson  and 
Tatt's  Natural  PkUviofhy,  so  long  looked  for,  will 
shonl^f  te  \%*uo4  \f\  \\w  (^wt^Awxv  Vtf» , 
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Thk  Commis«>onns  of  Fatogts  have  dct«rmined  to 
TWiK  ftnd  reduce  iu  sUe  the  series  ol  indexiM  i>[  the 
subiect  maitter  of  English  patents.  A  competition  will 
be  hdd  on  June  i8,  and  six  clerks  will  he  selected  for 
the  vtatk.  Four  ai  Ihow  tplcctrd  mjit  po**e%*  a  »tis- 
factory  knuwicdgo  of  mechanics,  and  two  of  chotnistry. 


k 


€ita  lloies. 


Old  Broad  Street,  Jurm  lath,  1878. 
Thr  holders  of  Tclfgranh  Construction  Shares  will 
undoubtedly  hnpc  th.it  tnc  xdv^nre  which  has  t:tkon 
place,  acid  which  i«  iiaiunillv  referred  to  in  the  Tunc 
circular  of  Mr,  William  Abbott,  mfvy  be  "jiulined," 
wbeChei  the  rmtneilLile  came  is  tracr-ible  or  nol  t>SLC«- 
able  '■  10  the  ftict  that  the  EiiV.vrn  Extcmion  Tclejrajih 
Company  have  conchided  an  ngTt<rment  with  the 
Au*lrnlian  Government  for  the  duplicalion  of  the 
company's  line  from  Singapore."  If,  as  it  is  stated,  the 
proieeCed  cablo  10  The  Cape  of  Good  Hope  is  shorlly 
undertaken,  the  Telegraph  Const  ruction  shareholders 
may  have  .nddilianal  <--.nu«e  for  jiibibtion. 

Sat  we  do  not  vroncler  that  Mr.  Abbott  alludes  in 
somewhat  dubiou-i  terms  to  hi*  dearly  loved  We*l  India 
and  Panama  Ccimpacy.  It  ii  titdced  n  f.nct— almost  a 
notorious  fact  by  thb  time — ^that  the  trallic  receipts  of 
the  company  have  nhonit  a  ilecreji^ednringlhc  monlh« 
of  April  and  May,  1878,  as  compared  with  April 
and  May,  1877;  and  it  is  equally  true  that  the 
sharcshave  "consequently  declined."  Mr,  Abhotldors 
pluck  up  hope  enough  to  aver  that  "there  is  every 
nason  to  believe  that  thu decline  uilibebut  temnontry, 
MA  any  revir.Tl  in  trade  will  immedialely  have  a  favour. 
•We  effect  upon  the  traffic  returns."  Exactly.  Bui  it 
ia  the  revival  in  trade  that  wc  cannot  as  yet,  at  any 
rate,  be  sangninr  about.  The  outlook  at  the  present 
moment  rather  drives  uh  to  a  conclusion  th.tt  wc  liave 
■Ot  seen  the  worst  of  (be  Kcnernl  depression ;  and,  if 
that  be  .so.  we  are  afraid  that  the  trade  of  the  West 
Indies  will  nol  improve  as  speedily  a*  the  shareholders 
of  the  West  India  and  Panama  Company,  and  Mr. 
Ahbnit,  desire. 

At  the  rrceni  meeting  of  the  ihareholders  of  Krater't 
Tetegram  Company,  the  chairman,  Colonel  Holland, 
remarked  that  on  the  last  occasion  it  was  his  duty  to 
move  the  adoption  of  the  most  unsatisfactory  report 
wliich  had  been  issued  since  the  formation  of  the  com- 
pany. He  then,  however,  ventured  to  predict  th.it 
things  would  hr:  more  satisfaclory  a  year  hence,  and  we 
are  glad  to  h-.-  ahl«  to  coincide  with  him  that  he  was 
not  unduly  fianguine.  As  wc  brielly  racniioneJ  in  our 
last  issue,  the  company  hai  paid  a  dividend  of  7^  per 
cent,  and  carried  forward  to  the  reserve  fund  a  considsr- 
able  amount  of  the  sum  which  laU  year  the  directors 
were  compelled  to  take  from  it  in  urdcr  to  declare  a 
diridend  at  all.  Nor  did  the  chairman,  like  some 
chairmea  wc  could  name,  attempt  to  put  too  bright  a 
face  upon  the  prospects  or  present  position  of  the  com- 
pany. He  only  contended  that  there  was  now  no 
reason  to  complain  of  tho  latter,  and  that  the  report 
should  also  encouraj^e  them  concerning  the  former.  It 
is  a  roaller  lor  regret  that  Baron  de  R^atcr,  whose 
name,  instly  observed  Culonel  Holland,  Is  a  household 
word  both  in  England  and  throughout  Europe,  lias 
been  cumpclk-d,  on  account  of  failing  health  to  retire 
from  the  part  of  manaicliii;  director,  but  the  shareholders 
may  be  he.irtily  congratulated  upon  the  fact  that  his 
aon,  Mr.  Herbert  dc  Ketatcr,  has  been  appointed  in  hi< 
place. 
Tbe  directors  al  the  Sraxilian  Submarine  Telcgraoh 
ConipAayhave  tiecliuvd  an  imftrim  dividend  lor  tlw 


quarter  ended  March  jtst,  of  ao*.  6d.  per  shar^  or 
5  per  cent,  per  annum,  free  of  income  lax.  Pnlu^ 
the  directors  will  excuse  u*  for  observing  that  the* 
have  not  been  in  any  hurry  to  declare  a  dirideao. 
This  is  the  middle  of  the  thira  month  of  another  quartst. 

It   is  notified  by  the  Eastern    Extension  Ti ' 
Company  that  Uie  repair  of  their  Singapore 
Cable  is  completed.      Messages  can  now,  therefore!' 
foruvardi^d  to  China  and  jupim  by  that  route. 

The  following  are  the  laiesl  quotations  of  telegraphs: 
Anglo-Americ-tn,  Limited,  63-61  J:  Ditto,  Pnfemd, 
9^^-9311  i  Ditto,  Deferred,  34j>J5i ;  Black  S«a,  Limited. 
S-3;  Braailian  Submarine,  Limiletl,  6^.7;  Cubi, 
Limited,  9I-9I;  Cuba,  Limited,  10  per  cent.  Prefenrooe, 
I5}-I^l;  Direct  Spanish,  Limited,  i}'2t,  Diifct 
Spanish,  ro  per  cent.  Prefefence,  gl-to  ;  Direct  Unitad 
States  Cable,  Limited,  1877,  t^hi.ti  :  Eastera, 
LJinilcd,  74-7I ;  Eastern,  6  per  cent.  Debentures, 
repayable  October.  1883.  I05>io3;  Ea-^tern  5  percent. 
Dehcnturcs,  repayable  August,  18S7,  103-104  ;  Eaaten 
6  per  cent.  Preference,  ll|-ti|;  Eastern  Extensioa, 
Austrabsian  and  China,  Limited,  7|-7(  \  Eastern 
Extension,  6  per  cent.  Debenture,  repayable  February, 
i8qi,  106-109;  German  Union  Telegraph  and  Trust, 
8-8i;  Globe  Telegraph  and  Trust,  Limited,  S*-Sj; 
Globe  6  per  cent.  Preference,  io|-io) :  Great  Noftnm, 
8}.SJ;  Indo-European,  Limited,  30.3t ;  Mediterranaan 
Extension,  Limited,  3^-3;  Mediterranean  Extension, 
8  per  cent.  Preference,  9^.9! ;  Reuter's,  Limited,  10-t  1 ; 
Submarine,  221-116;  Submarine  Scrip,  i-^f;  West 
India  and  Panama,  Limited,  st-s!  ;  Ditto.  6  per  cent. 
First  Preference,  8j-9 :  Ditto,  ditio.  Second  Pnf«fence, 
8J.8};  Western  Acid  Bmrilian,  Limited.  5-5I:  Ditto, 
(s  percent.  Dcbefi  tunes  "A,"  98-101  ;  Ditto,  ijitto,  ditto, 
"S,"  96.99;  Western  Union  of  U.S.  7  per  cent.  1 
Mortgajce  (Buildingj  Bonds,  111-113;  Ditto,  6  per 
cnnt.  Sterling  Bonds,  toi-lo^;  Telegraph  Construc- 
tion and  Maintenance,  Limited,  31-33;  Ditto,  6  per 
cent.  Bonds,  103-104;  Ditto.  Second  Bonus  Trust 
Crrtificate!,  aj-aj  ;  India  Hubbcr  and  Gutta  Percha 
and  Telegraph  Works,  Limited,  34J-35^. 

In  the  leading  jouinal  lately,  attention  has  been 
directed  to  what  gur  contampoMry  calls  "the  pte- 
carious  position  of  the  ordinarv  stock  of  our  Esf^ab 
cailvrnyi,"  the  position  bring  due,  our  contemporary 
aRirms,  "to  the  want  ol  Hystem  which  has  marked  the 
treatment  of  their  capital  exptuiditure."  We  arc  com- 
pelled to  admit  that  the  case  made  Out  against  the 
railway  companies  is  decidedly  dumaging.  Railway 
sharetiolders  need  not  be  panic-stricken  at  the  facts 
and  figures  which  the  writer  in  the  r/ni/s  formulates; 
but,  if  they  devote  serious  attention  to  them,  it  may 
be  so  much  the  better  [or  them  hereafter.  Without 
doubt,  many  of  the  companies  which  pay  the  highest 
dividends  are  guilty  of  the  sin  of  charing  10  capitil 
what  should  be  charged  to  revenue— and,  sooner  or 
later.  Nemesis  must  overtake  directors  who  allow  such 
oosff,  not  to  say  worse,  account-heeping. 

We  had  hoped  that  there  would  be  no  need  for  us 
to  refer  further  to  the  London  Chatham  and  Oovtf 
Railway  Company.  Hut  it  \%  ucually  amusine  to  Itsar 
the  pot  calling  the  kettle  black,  and  a  remark  of  one 
of  the  most  luriouN  opponents  of  the  fusion  scheme, 
that  "it  answered  the  purposes  of  adverse  speculalon 
to  start  a  report  that  a  large  sum  of  money  would  be 
required  to  complete  the  Deal  and  Dover  tine,  trac, 
like  most  rumoun  of  a  similar  nature,  it  has  no 
foundation  in  fact ;"  it  has,  no  doubt,  been  the  cause 
of  more  than  one  smile.  Possibly  the  "adverse 
speculators''  were  fjullty  of  llie  sin  Uid  to  Ibeir  charge, 
but  what  of  the  sp«cula.tors  who  were  not  .iJi^rse,  and 
whoMi  purposes  it  answered  and  answen.  to  deny  aU 
tumours  that  arc  likely  to  affect  the  sbaro  o( 
C^X\iwn  Comv»nf  ^ 
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Hit  CARBON  TELEPHONF.  ANT)  MICRO- 
PHONE. 


hs  soon  as  the  deuils  of  the  microphone  of  ProfesKir 
Hugh&s  were  pubUshcd  to  the  world,  it  was  seen  by 
Ibose  who  were  famiiiiirwilh  EdUon's  Carbon  Tclc- 
jhone,  that  tho  wo  iu%-entJoas  weie  clo&ely  allied  ; 
md  w«  are  hardly  surprised  to  (cam  that  Mr.  Edison 
set  up  »  claim  for  prioriti-  of  invention  of  the 
•crophone.    Following  a  pmclicc  of  his  cauntrj', 
meoftboscudminthleinAtitutionswcarc  sometimes 
illed  apon  to  admire,  but  which  we  arc  happy  to 
ly  ii  not  yot  introduced  amongst  us^  he  has  rushed 
into  the  public  press  and  made  his  complaint  there. 
Starling  with  the  af^umption  that  the  microphone 
is  essentially  identical  with  the  carbon  telephone,  his 
eaieisthatMr.W-H.Precce  has  committed  a  breach 
of  confidence,  inasmuch  as  Mr.  EdiKon^nt  the  desire 
of  Mr.  Preecc,  has  kept  the  laiter  iu  ci-umnt  with 
his  inventions  and  experiments,  includinglhe  carbon 
tclcpbone,  ever  since  Ihcy  met  in  America  last  year. 
The  Washington   Slar.  of  .\pril   19,  coiilaining  an 
iccounl  of  ht»  carbon  Iclcphonc  and  thcnmo-pile, 
was  Ksnt  by  Mr.  Edison  10  Mr.  Preecc,  together 
with  letters  from  lime  to  time,  and  Mr.  Edison  has 
coaduded  that  Mr.  Preeoe  betrayed  his  conBdence 
10  Professor  Huglies.    "I  regard  the  conduct  of 
Mr.   Pre^e  in  this  matter,"  says  Edison  in  the  Nfa> 
York  7*n^if/w,  of  June  8,  "asnoinierelyaviolationof 
my  rights  asan  inventor,  but  as  a  gross  infringement 
of  tbo  confidence  obtained  under  th<eguiseor friend- 
ihip."    Td^prams  to  a  similar  effect  have  also  been 
*cnl  by  Edison  to  Sir  William  Thomson,  aad  to 
Mr.  Preecc  himself,  calling  upon  him  to   set  the 
matter  right  with  details.     Wc  deplore  the  hastiness 
with  which  tiicsc  conimuniir-altons  have  been  made 
public  by  Mr.  Edison,  and  take  slight  exception 
to  tlic  language  in  which  they  arc  couched.     It 
is  otlierwise,  howe%-er,  with  some  remarks  in  the 
AVw     York   Heratd,   of  June  4,  headed    "lirain 
Stealing : — .\   roost    rcgreltablc   attempt    to    steal 
from  Mr.  Edison  the  honour  of  having  invented 
the  thermo-pilfl  is  being  mado  io  England,  where, 
owing  to  the  inventor's  too  free  explanation  of  his 
plan,  a  knowledge  of  his  secret  was  obtained,    The 
fact  that  Mr.  Edison  trusted  to  the  honour  of  a  party 
who  came  out  to  invv^tigate  hi)!  inventions,  and  to 
whom  he  confided  tlic  particulurs  of  this  one,  has 
enabled  one  of  those  scientists  who  could  have 
shewn  Columbus  how  to  stand  an  egg  on  end  after 
lie  had  SC4M1  the  great  Captain  doit,  10  come  before 
th«  world  daiming  an  inveotion  on  which  Edison 


had  bocn  woridng  successfully  for  a  year  or  more." 
This  quotation,  although  distinguished  by  that 
elegant  taste  and  scrupulous  dovution  to  truth  so 
characteristic  of  American  journalism,  is,  wo  trust, 
no  more  tlian  the  playful  flight  of  a  penny-a-liner. 

Now,  it  appears  to  us,  .iflcr  a  study  of  tho  subject 
in  dispute,  as  it  appeared  at  first,  that  Edison's 
assumption  of  tlio  identity  of  the  micn^hoiio  dis- 
co»-ery  with  his,  is  crroocous,  and  wo  shall  presently 
give  our  reasons.  But,  even  if  they  were  the  samo, 
(hat  fact  is  not  sufficient  ground  for  charging  Mr. 
Preece  with  breach  of  confidence.  Fjlison's  English 
tolephunc  patent,  and  many  articles  in  Americao 
.-uid  other  journals,  hare  made  his  carbon  telephone 
^miliar  to  scientists,  and  especially  olectridans, 
in  EngUnd  and  elsewhere,  for  nearly  a  year  past. 
It  appears  to  us  almost  preposterous  to  suppose  that 
Professor  Hughes  required  loltarn  from  Mr.  Preece 
about  tho  eurbon  telephone— an  instrument  which 
has  been  familiar  to  all  English  electricians,  worthy 
of  the  name,  for  nt  Least  nine  months,  and  which 
wwi  brought  before  the  Uritirii  Association  by  Mr, 
Praece  himself  in  August,  1877.  ProfesBor  Hughe* 
has  told  US  and  shown  us  by  his  cxperimenb, 
that  the  carbon  telephone  did  not  even  suggect  the 
microphone  :  but,  even  if  it  had  been  so.  we  fail  to 
sec  that  Mr.  Ivdison  would  thereby  be  justified  in 
charging  Mr.  Preece  as  he  has  done.  It  is  no  secret 
that  Professor  Hughes,  after  making  die  first  luticu- 
lating  microphone,  went  on  in  a  truly  scientific 
manner,  maturing  the  subject  for  three  months  more, 
ere  he  communicated  his  results  to  anyone  at  all. 
The  fact  that  no  patent  has  been  ulcen  out,  and  no 
gain  desired,  is  an  argument  in  itself  against  the 

It  is  an  error  of  the  American  Press  to  take  it 
for  granted  that  Edison's  Telephone  suggested  the 
microphone.  ProfcSMjr  Hughe  has  shown  in  llie 
clearest  manner  that  it  was  Sir  William  Thomson's 
discovery  tli.it  extension  and  compression  of  iron 
wires  altered  ttioir  electric  resistance.  This  being 
ao,  it  occurred  to  Hughes  that  it  might  he  pt>ssiblc 
to  make  tlw  wire  itselfof  a  telephone  circuit  tj-aas- 
mit  vocal  wave  currents,  hy  cnusing  the  sonorous 
vibrations  of  speech  to  extend  and  compressic.  He 
therefore  tried  a  piece  of  wire  in  a  telephone  circuit, 
hy  plucking  it,  but  with  no  result,  until  the  wire  was 
strained  to  the  point  of  breaking,  when  a  grating 
noise  was  heard  in  the  telephone,  followed  by  a  loud 
lick,  when  it  broke.  This  led  him  to  the  conclusion, 
which  in  the  pith  of  the  diirtiiiction,  between  the 
microphone  and  carbon  telephone.  Finding  the 
wire  sonorous  when  in  a  condition  of  rupture,  he  put 
the  bioken  ends  together  again  under  a  slight 
pressure,  and,  10  his  joy.  disco\-crcd  that  the  im* 
[wrfecl  joint  so  o>o^\n«A  covA^l  terovwv  wi>MA.,-MA 
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was,  in  tact,  a  rude  microphone.  I'he  di&covery 
became  cEoarcrDii  funher experiment.  ItiA'asround 
(o  lie  in  a  peculiar  properly  of  ihe  mechanical  con- 
liicl  ol  (wo  conduclorB,  which  rendered  ihcm  pio- 
porttonatdy  sensitive  to  sonorous  or  other  inolcculnr 
vibration!^.  The  mont  of  I'rwfcssor  HughL-s'  dis- 
covery mainly  consisu  iu  ihis— Uwt  il  is  a  property 
uf  tlie  tOMlaet  of  two  conductors,  and  that  it  is 
not  confined  (o  any  one,  but  lo  all  conductors. 
Bditioa's  claim  has  been  until  now,  and  can  only  he 
HUltcd  as  follows  : — "  I  discovered  abonl  two  years 
aRO  that  carbon  of  various  forms,  sucha^  iiluinba^o. 
Ijraphiie,  gas  reton,  carbon  and  ]ampbl;iclc,  when 
moulded  in  buttons,  decreased  the  resistance  to  tlio 
passage  of  the  eleciricul  current  by  pressure,"  fwc 
giro  hi.*  own  words).  This  was  an  im|K>rt»nt 
discovery,  but  it  had  been  anticipated  by  M.  Clerac. 
of  the  French  Telegraphic  .Administration,  Paris, 
who  as  lon^ajfu  as  iS&6,  constructed  tubes  contain- 
ins  powdered  carbon,  the  electi ic  i-esismnccof  which, 
could  be  regulated  by  increasing  or  diminishing  liic 
pressure  upon  it  by  mcms  of  an  adjusting  screw. 
Mr.  Edison  applied  it  to  his  carbon  telephone  in  a 
manner-  well•kno^^■n,  Xow  it  appears  to  us,  from 
all  accouQU,  that  Mr.  Edison,  though  very  nearlv 
discoreriug  the  full  significance  of  the  microphone, 
did  not  do  so.  He  explained  the  i^  nature  of  the 
property  which  ho  had  found  to  exist  in  carbon 
and.  let  us  say,  the  vnguc  but  all  ■comprehensive 
patent- ph ruse,  "finely  divided  metals"  to  be  n 
diminuliou  uficiistance  in  the  /«.ijj  or  the  material. 
The  di8co*-ery  of  the  microphone  limits  ic  to  im 
olfcct  of  the  mrfattt  of  ccMact ,'  but  it  is  plain  that 
Edison  did  not  find  this  out.  else  wc  have  no  hcsita- 
lion  in  saying  so  great  an  inventor  would  not  hai-c 
confined  himself  lo  buttons  of  carbon  placed  be- 
tween platinum  discs,  nju-s  it  is  thai  Professor 
Uu£bcs'  discovery  explains  th«  true  action  of 
Edison's  telephone,  which  is  indeed  a  form,  but  a 
disguised  form,  of  the  microphone.  It  may  enable 
the  foniier  to  rid  itself  of  its  mask,  and  in  addition 
it  o[H-ns  up  a  wide  field  of  investigation  in  which 
olbci  iaveaiiuns  and  discoveries  now  lie  hid. 

Wc  have  not  dwelt  ai  length  on  the  power  of 
the  microphone  for  iulcrprcling  otherwise  inaudible 
sounds  ;  but  that  power  is  sufficiently  remarkable  to 
give  furUier  evidence  that  Mr.  Ediaon  did  not  dis- 
cover the  microphone.  .\s  for  the  thermopile,  wo 
have  scon  it  incidcntaily  mentioned  by  Professor 
Hughes  that  tlic  microphone  is  extremely  sensitive 
lo  heal ;  but  wc  have  not  understood  liim  to  claim 
the  invention  of  a  thcmio-pilc  founded  upon  this 
properly.  We  arc  aware  that  inventors  have  carc- 
fiilly  to  guard  thu  productions  of  their  genius  from 
the  piracy  of  others;  but  the  history  of  invention 
iadicaienhatmi  0lTf-«c/;siIiveuess  on  this  poinUsloo 


common  amongst  them.  The  inventor,  like  the  i 
of  science,  should  content  himself  with  labounaj 
by  the  method  of  Faraday,  "work,  finish,  piiM:  '  ' 
leaving  it  to  the  world  to  judge  his  achiever: 
Wo  therefore  regret  to  see  an  inventor,  iia$t  Uxya^ 
ing  illustrious,  mshi)-  posing  himself  in  the  ncvrv 
papers ;  but  wc  hope  lltat  his  doing  so  is  ratbn 
the  fault  of  his  adrtsers,  and  of  the  custom  of  hu 
country,  than  of  himwU. 

The  following  mewuscs  have  been  seat  to  Ne« 

York  :~ 

"Sir, — Pray  give  tlie  most  absolute  and  unqualified 
denial  to  the  sLitemcnts  made  by  Edisoa  ii' 
specting  me.  Hughes  has  not  brought  out  a*r 
thermo-pile.  His  microphone  is  quite  a  diflema 
inttrumcnt  to  Edison's  Iclephonc.  ]t  was  worked 
out  without  any  communication  with  me,  or  infv- 
matio:i  immrti-d  by  mc  in  anv  way  whatever.  I 
knew  nothing  uf  it  until  it  was  shown  to  me,  logetbor 
with  Prof.  Huxley  and  Mr.  N'orman  l.ockyer,  laa 
in  no  way  n-haccvcr  a  coadjutor  of  Hughes. 

IV.  H.  Pkeecx." 

"  I  emphatically  endorse  erci^'  word  of  the  alaon 
message. 

D.  E.  HfGMM.* 

'^Vc  luvc  also  received  tlie  following  letter  fron 
Professor  Hughe»  -.-^ 

7i»  tht  F.diU>r  ^  iht  TsLKnR.M'Hic  JouiDlAL, 

Dear  Sir,— I  notice  with  regret  that  Mr.  Edisoa 
[lis  been   trying  tu    make    the  Amencan  public 
believe  that  he  also    invented    the    microphooc,, 
and  that,  simply  because  in  his  carbon  iclephon 
be  made  tisc  n'f  a  button  of  cubon,  iho  var^-uifl 
pressure  of  a  diaphragm  upon  which  produces  a 
%'arjring  current  of  electricity  !     In  all  his  atteafl^j' 
as  far  as  I  can  Icirn,  he  has  never  varied  from  th  ' 
idea  ;  he  has  made  thin  and  thick  diapbragmf,  tried] 
many  kinds  of  cArbon.  &c.,  but  in  all,  the  prtacij>lfl| 
rerniiiiiK  the  same.     The  use  of  carbon,  as  a  varynia' 
resistance  with  varying  pressure,  is   not   oiiiinu 
with  Mr.  Edison.    '.Mr.  Clerac,  Electrician  oi  iJw 
French  Telegraph   Department,  supplied  mc  «iftj 
resistance  lubes  founded  upon  tbis  pnndplein  |3M.J 
vi£.,  a  glass  tube  containing  powdered  carbon,  ihC] 
resistance  of  which  was  regulated  by  the  vanrias' 
[Pressure  of  a   n-^uhLting  scicw   pressing   un  iIkI 
carbon.    Mr.  Kdison  claims  this  resistflncc  lutic  uj 
an  original  invention  or  discovery  in  l8;j.  or  scren 
years  alter  it  was  known  in   F.uropc  ;  and    be«)II 
lind    in    the   yifumai   Telt^,\phtaue.    Bcme,   iSjJ. 
that  the  invention  w;i»  claimed  by  a  Irerman.  livl 
on  Mr.  Clci-ac's  proving  his  priority.  1866,  ii  wis 
freely  accorded  him.    So  much  lor  the  rcitstaai.Tj 
carbon  tubes  uf  Mr.  Edisoa,  and  the  principle  of  1 
which  he  acknowledges  he  has  adopted  in  hiscarbun 
tclcphimc.     As  a  coincidence,  it  is  curious  thai  the 
date,  187J,  of  Mr.  Edison's  claim  to  tticsc  rrsistaact 
tubes  should  be  the  same  when  the  inreulioo  of 
1866  was  again  brought  prominently  into  notice  V 
the  remarks  in  the  ymruai  TtUgraphiqu*. 

I  am  willing  lo  thieve  Mr.  Edisoa  n-as  ignonni 
of  these  facts  until  the  present  time,  but  he  ought  no* 
to  investigatethcm,andgiTecrcdil  where  it  ii  due. 

The  microphoue  which,  with  the  ouroerwii 
forms  now   in  use,  after  mnny  months  of  incei' 
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sint  labour  and  study  I  disoorered  and  Invented, 
ii  entirety  diHTcrtnt  in  princ!p1<!,  action,  form,  uses, 
ind  resulUto  che  carbon  transmiuer  of  Edison,  or  to 
Pmlrasor  Bcirn  telephone.  There  is  no  dbphraem 
thick  or  Ihin,  there  is  no  mechanical  apparatus  tiy 
which  the  souni))!  arc  dlrectnlorcanccntr.ited  upon 
the  electrical  conducting  material ;  no  arrangement 
10  obtain  a  varying  pressure,  as  wc  need  really  a 
ooamnt  one  ;  there  is  not  the  slightest  [icec-**ity  for 
the  use  of  carbon  at  tlie  contact  points,  as  all  metals 
which  do  not  oxydtse  act  equally  well.  Tlictonorous 
vibrations  arc  taken  up  by  a  pieco  of  pine  board, 
or  other  resonant  material,  and  if  on  any  part 
of  this  board,  no  matter  hnw  distant  from  the 
speaker  or  sourco  of  sound,  tw-o  electrical  conduc- 
tors are  placed  under  a  very  slight  but  constant 
pressure  ;  these  condiKtors  vibrate  exactly  as  the 
molecular  agitation  or  vibration  of  the  board  and  of 
llienuclvcs.  Without  any  regulation,  without  any 
change  of  pressure,  a  constant  electric  current  is 
tnasformed  into  wares  exactly  ip'niilar  in  form  with 
the  sonorous  vibrations.  The  effect  is  wonderful,  so 
much  so,  that  the  highest  scientific  intellects  of 
Europe  have  been  struck  with  turprine  ami  asloiiiiili- 
tnenl  that  such  unheard  of  eHecu  could  bo  produced 
from  an  appouaiu^  and  cauMrs  so  ap]>.iro[illy  simple. 

losomeof  Ihcformsof  micronhoiici,  I  uu  carbon 
at  the  coolaci  points ;  and,  if  I  oelicveil,  for  a  single 
iosiant,  that  Mr.  Ediwui  w;u  the  first  to  u»c  carbon 
for  electrical  purposes  or  for  contact  points,  t  would 
xuo  plalina  or  gold  pointx,  wlitch  arc  equal,  If  not 
■npenor,  though  not  so  cheap:  but.  as  carbon  ha.>( 
toae  been  used  m  clixtrical  batteries,  electric  liKht, 
raistance  tubes,  and  reh^v  contacts,  by  myself,  I  sec 
00  necessity  to  abandon  its  use  timply  because  Mr. 
Edison  happens  to  use  it  in  his  carbon  icleplmnc,  in 
a  totally  diiterciit  way,  and  for  dilTercnt  reasons  from 
its  use  as  contact  points  in  the  microplinne. 

An  assistant  of  Mr.  Edison,  Mr.  Adams,  pre- 
Muted  to  the  Post  Office  Tflugniph.^  ;ibout  eight 
weeks  since,  the  latest  form  of  Edison's  Carbon 
Telephone,  and,  as  it  was  publicly  exhibited,  I  siiw 
it  in  company  with  many  others.  It  consisted  of  an 
Edison  transmitter,  and  an  exact  copy  of  Professor 
Bell's  receiver,  which  he  called  .in  Edison  receiver. 

The  transmitter  consisted  of  a  diaphragm  (of  the 
same  form  and  materials  as  Professor  Bel  Is)  pressing 
upon  a  button  of  carbon,  the  varying  pressure  of  the 
diaphragm  upon  the  carbon  producing  a  varying 
current  of  electricity.  It  was  complicated,  required 
not  only  the  use  of  batteries,  but  induction  coils, 
and  the  results  were  inferior  to  those  of  Professor 
Bell's,  against  which  it  was  tried  in  my  presence. 
The  Kdison  receiver  was  identically  the  same  as 
Prt>fcssor  Bell's,  the  only  difference  being  tlial  the 
natural  magnet  was  brought  round  so  is  to  touch 
the  diaphragm,  in  fact,  it  w;is  so  transparent  a  device 
to  infringe  Tk-Mn  [wtcnt.  that  the  Bell  ComjKiny  :H 
once  soiu  they  would  not  permit  its  use. 

If  Mr,  Edison  thinks  there  arc  points  of  rcscra* 
bfaince  between  hiscarbon  transmitter  and  Professor 
Bell's  Telephone,  and  anything  I  have  done,  it  is 
quite  a  proper  subject  for  discussion  in  the  scientific 
journals,  biJt  quite  unsuitable  (being  one  of  a 
technical  nature)  (or  discussion  in  public  journals  of 
f^enera)  interest ;  and  the  technical  part  of  the 
qoeitjon  must  henceforth  bo  discussed  by  those 
who,  in  ^11  possession  of  the  facts,  are  capable  of 
jadging. 


BtttMr.  Edbon  has  mnde,  publicly,  a  rtoss  per- 
sonal attack  upon  the  honour  of  Mr.  Prceoe  and 
mysotf.  And  this  part  he  must  prove  as  publicly  as 
he'  has  made  it,  or  stand  confev^d  a  wilfol  slanderer. 
His  message  tn  Sir  William  'ITiomson,  I.onclon, 
says  : — "  Edison  to  Sir  W.  Thomson.  Direct  impact 
carbon  telephone  sent  Preece  two  months  ago,  nho 
publications  and  leticn;  describing  its  use  as  hent 
measurer — great  abuse  of  conRdencr  on  hii  part  in 
Hughes' matter.     I  send  you  publications  of  proofs." 

This  message  3e«ms  carefully  worded,  although  it 
insinuatcsan  abuse  of  confidence  on  Mr.  Prccoe'sparL 

The  carbon  telephone  received  through  hit  agent, 
Mr.  Adams,  two  months  since,  I  hare  afrcady  men- 
tioned, but  I  had  already  shown  mine  some  weeks 
before  its  arri^-al  at  the  Post  Office,  and  had  tried 
them  in  February  at  the  Subm,irine  Telegraph 
Company,  in  the  presence  of  its  officers.  There 
has  been  nosecretasiotheeffectsof  my  microphone 
since  last  Fcbruarj-.  but  the  secret  was  divulged 
for  the  first  time  in  presence  of  Prof.  Huxley, 
Mr.  Norman  Lockyer,  and  Mr.  Preece,  May  md, 
when  it  was  decided  to  read  a  paper  upon  my 
discoveries  of  the  last  six  mnnlh*,  which  »vas 
done  the  following  weeV,  Mr.  Preece  could  see 
no  rcsembl-ince,  then  nor  since,  between  my  micro- 
phone and  Rdi.<ion's  carbon  telephone,  and  conto- 
qvicntly  li.\d  no  confidences  to  make  me,  even  if  ho 
had  any  from  Edison,  which  I  do  not  believe  he 
had  ;  but  wen  supposing  he  had  informed  mc  then 
that  Mr.  RdJson  wan  aUo  trying  to  mate  a  niicro- 
phunc,  it  would  not  have  prevented  mo  from  at 
once  presenting  to  the  world  the  microphone  I  had 
discovered,  made,  and  exhibited  at  the  fnibmarino 
Telegraph  Company  many  months  before.  So  it 
was  a  gratuitous  insult  lo  Mr.  Preece  and  mj-sclf  to 
insinuate  that  simply  because  he  sent  a  carbon 
transmitter  lo  the  Post  Office  for  trial  through 
his  own  agent,  Mr.  Adams,  that  I  should  liavc 
taken  hints  from  such  a  failure  as  it  proved  to 
bo — to  improve  that  which  had  already  been 
found  successful  months  before.  It  bore  no 
resemblance  to  the  microphone  in  its  objects  and 
ellects.  The  main  object  of  Edison's  telephone 
appeared  to  mo  to  be  to  avoid  Prof,  Bell's  magnetic 
transmitter  by  producing  the  Ktme  effects  uf  tele- 
phony in  a  diHercnt  way.  The  main  object  of  the 
microphone  is  to  render  sounds  audible  hitherto  in- 
audible, and  thus  to  allow  us  to  invcstigato  a  new 
field  hitherto  unexplored.  A  nioro  glimpse,  or 
in  fact,  a  Jong  study,  of  Edison's  cjirbon -transmitter 
would  not  have  helped  the  matter  in  the  sfightcst. 
Had  I  been  inclined  to  imitate,  it  would  certainly 
have  thrown  me  on  the  wrong  track,  as  it  did  him. 

Mr,  Edison,  however,  has  gone  still  further.  He 
has  sent  to  the  Trench  journals,  and  pubfished  in 
/■y^dni.  June  34,  uiid  Q'rres/vn'ianfe  Si'ifiHifiqttr, 
June  25,  the  following,  which  he  declares  that  he 
sent    to    Sir  William  Thomson. 

Ediiion  to  Sir  WillLim  Thomson  : — "  J'ai  en- 
voyfi  des  microphot;c8  %  MM.  Preece  et  Hughes, 
it  y  i)  deux  mois  ct  aiissi  des  di^scriptions  dc  cet 
apparcil,  il  v  it  abus  de  confiancc  tic  la  part  dc 
M.  Hughes  dans  cct'.e  afliiire,  attcndex  mes  preuves. 
— Menio  Park,  Juin,  187S. — Eut.«iu.\." 

EdisoQ  to  Sir  William  Thomson  :— "I  h&ve  seat 
aotno  Bricrophones  to  Mmk».V(:«k*  ^eAVVM^it^ 
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twq  iiivnchs  ttnoc.  anil  also  some  descriptions  of 
that  instrument.  There  ix  an  nhu.sc  of  con^dencc 
on  the  (MTi.  of  Mr.  Huj^hcs  in  tb.it  oBuir.  Await  my 
proofs. — EiHsoN." 

This  will  be  seen  to  be  ver>'  differently  wofJed  to 
the  one  really  sent  Sir  William  Thomion,  and  states 
tlireclly  that  he  sent  inc  mLcropboncs,  and  that  I 
abused  his  confidence. 

In  answer  I  hare  only  to  say  th.al  I  hai-e  nerer 
recdred  any  microphones,  any  carbon  telopboocs, 
any  instrument,  any  descnjilion,  letter,  or  com- 
munication from  him,  direct,  or  indirect,  at  any 
time  whatever.  This  [  st,ite  emphatically,  and  new 
call  o»  .Mr.  Edison  to  prove  the  tnilh  o(  his  message 
J  have  just  quoic<l  from  the  French  journalR,  and 
that  DO  further  tL-chiiic.il  discnssion  can  tabc  place 
nntit  be  furniNhct  such  proof. 

if  he  fails  in  pjoviii^  the  truth  of  the  abofc 
mewage,  at  he  surely  will,  lirs  conduct  will  merii 
tlicconif^mpt  it  will  receive.  D.  E.  lluGllG^i. 

f      Lyndon,  June  27th,  1S78. 


THE   TEI.EPHOXE. 

lly  M.  DC  ltOIS-R.\VMOND. 

The  lek-phone  ha?  for  the  physiology  of  Uneuage 
an  importance  which  tias  not  a<  yet  been  siifficiently 
taken  into  con^dci-ntion  :  also  the  true  esnlnnatlo'n 
of  (he  manner  in  which  it  works  has  not  Wen  yet 
published. 

It  is  this  expl.in.iiiou  which  we  will  now  give  as 
simjily  as  possible,  the  constniction  of  the  telephone 
of  Orahaiii  Bell  beiut;  suppuscd  to  be  undcistooil. 

Accoidiiij;  \n  M.  Heimliultz,  we  distinguish  a 
parlJcuIar  {juality  ill  3  sound,  because  fhJK  souHd 
rcsulU  li«im  clenientarT,-  wave  vibrations  of  which 
the  respective  i>enods  and  the  amplitudes  arc 
different  and  dctcmTincd.  And  it  is  not  necessary 
to  eonUder  tlio  position  which  the  different  wave* 
occupy  on  llio  axis  of  the  absciss*,  or  the  form 
which  the  rcsiiltant  cun-e  nL-cessaritv  has.  This 
I  theorj-  has  Us  origin  in  the  theory  o^  the  ^^iiecific 
ewrrgici  of  ner\-es  under  the  form  \vhich  M.  Hclin- 
holta  has  given  it.  .iccording  to  which  a  single 
nervccord  only  allows  of  the  diKliiiction  of  diller- 
ences  of  qu:mtity  in  the  imprcssionit. 

Since  Certain  auditor}-  nerve  cords  are  exciled 
byce^ainlx^spt■cIivt•  intensities,  we  can  distinguish  a 
particular  quality,  ivhiitever  may  be  the  phases  of 
the  waves  convsponding  in  the  vibnitions  of  the 
exireinkie.^  of  these  cords,  which  coincide  in  time, 
or  as  wc  say,  ^vlL^teve^  may  be  the  differtnccB  of" 
the  phaies  of  these  waves. 

In  order  to  iinffcrstand  how,  in  listening  to  tele- 
phone B,  wc  hear  what  i,i  said  in  telephone  A,  it  is 
sufficient  to  suppose  that  .m  elementary  wave 
Vibration  of  the  sound  which  agitates  the  air  in  a, 
communicates  itself  to  ihe  air  whitli  sunuuuds  B, 
under  the  form  of  an  clcment-ir)-  wave  vibration  of 
a  proportional  amplitude  and  of  the  same  duration. 

The  f.jct  Ihat,  under  the  iiifUu-ncc  of  ihe  wave 
vib^alion^  of  llu;  surrounding  air,  the  iron  membrane 
of  A  cKecutcs  similar  vihiiiiions,  docs  not  require 
e-tplnnaiion.  The  smallness  of  the  movemenis  of 
the  membrane  allows  llirni  to  be  regarded  as 
Bensiblv  proportional  to  the  vari-itions  which  take 
'  "4acc  m  the  magnetic  potential  of  the  membrane, 

'_(»/"  rfif  magnet  tvithin  the  bobbin.    Thus,  for  a 


liicb— 
rod! 
iof^l 


particular  vmve  vibration  of  the  membrane,  thil 
potential  \'arieswith  the  time, and  is  proportional  to* 
a  wave  which  has  e«|ual  duration,  and  which,  with 
respect  10  the  other  wave$  of  similar  sound,  baa  the 
same  relative  amplitude  a&  the  jiarticular  \-ihnitioti 
of  the  membrane  and  of  the  air  surrounding  it. 

Let  p  be  this  potential,  then  ^M 

p-^--  con»t.»in  /.  ^1 

The  x-ariations  of  P  induce  in  the  coil  current* 
whose  electro- raoiiie  foixc  is  at  each  mumcut  propor- 
tional to  -J*.     But  wc  have  ,  ^  —  const,  cos  /,  frtun 

(/  /  a  I  

which  it  fnllows  that  the  wa\-o  morement  of  the  aifH 
in  front  of  the  membrane  producer  in  the  coiuluctt^^ 
ing   wave  of  the  telophnnc  a  ctirreni   which,   in 
1c»ening  the  indiiction  of  the  wiive  on  il>»lf,  is  r^ 
presented  in  the  titnc  by  a  depression,  that  is  10  ny 

by  a  wave  ilisplaced  by  ^  over  the  axis  of  the 

abscisjkOL  TliiscaiTcnt  produces  tn  its  tumivtria- 
lion  of  the  power  of  the  magnet  in  R,  a  varialioo 
which,  fr-om  known  obsenalion'",  ix  pn^xtrlional 
to  Ihe  power  nf  (he  currrni  which  prcMuoes  it.  It 
proihices  in  its  turn  in  the  memlManc  n  and  the  air- 
snrrnunding,  movcmcnt.'i  which  are  still  proportional 
to  it,  considering  their  smallness. 

Thus  all  the  elemcniar)-  wave  vibrations  wliic 
constitute  a  given  j:ound,  transniti  ihemsclves  frc 
one  membrane  to  the  other  with  their  duniic 
and   their  nmplttiides  rclati\-e,  liecause  from    ihe 
fundamental    principle  of   electric   induction,  ^vn»"?_ 
vibrations   in   space    produce  depressions    of    t\ 
current  in   the  lime-     But  it   should  be   remark* 
that,  in  consequence  of  this  tr-anrformation.  the 
phases  of  the  diflcrent  waves  which  coincide  at  the 
moment  of  excitation  of  the  induction  curretil,  nrv 
completely  turned  over,  each  wave  being  displiiced 
for  3  quarter  of  its  lenjjth,  so  that  the  form  of  the 
resultant  cur\*e  for  the  air  which  limits  n,  bfcomca 
altogether  different  from  that  which  represents  tl 
movement  of  the  air  in  A. 

The  possibility  of  a  correspondence  by  the  lei 
phone  thus  rests  ujion  two  circum'>1ancei(  >— firstt 
the  particular  form  n-hich  connects  the  force  of  a 
diictiMi  with  the  variation  in  potential ;  secondly, tl 
fact  that  the  quality  is  independent  nf  the  diffrrtr 
of  the  ph.iscsofthewax'cs  which  compose  the  toui 

In  his  celebrated  researches  oii  vocal  sj-nthcsi 
M.  Keimhohz  has  shown  this  independence  in  a 
rather  complicated  manner,  either  by  tuning  forks 
put  out  of  tnne  in  order  to  obtain  differences  of 
phajicK,  or  by  reversing  the  current  in  the  electro- 
magnet  of  hi.s  tuning  forks. 

A  simple  and  efficient  means  ofshow  ing  this  fact  at 
a  lecture,  consists  in  setting  in  vibration  Mith  a  Uyn 
two  tuning-foiks  of  KOnig,  giving  «y,  and  ».\,  and 
shivrplv  ?>iTencing  tfic  second,  'fne  ijuaKtv  <i)  (If 
tone  ttten  passes  suddenly  from  a  to  oa,  aocl  that  in 
a  manner  strikingly  indeiiendenl  of  the  diffcrcnci-  si 
the  phase  which,  in  tniJi  manner  of  openim; 
cannot  happen  twice  the  same.  But  it  is  impo*.-.  ' ' 
:ifterull,  to  hai'c  a  more  striking  proof  in  favrui  ■: 
the  theory  of  M.  Helmholu  than  the  ticl  ol  iIk' 
possibility  of  the  trammission  of  (juahty  l^'  the 
tcTcplJonc. 

Allhough  wc  have  up  to  the  picscnt  only  jipttlr;! 
of  musiralBOunds,  which  alone  are  formed  of  regu  I 
wave»,  what  we  ha^x  said  still  applies  with  sufficit 
exactitude  to  the  inrgular  vibmlions  of  noi«e. 
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The  theory  of  the  telephone  does  aot  tlicn  involve 
new  principle,  and  the  phenomen.i  flo  nol  pre- 

it   anyHiing   beyond   what  was   already   known. 

ic  csiMin);  theories  would,  thercloit,  huve  lieen 
Hufficieot  to  have  led  to  ihe  iiiveniion  of  the  lele- 
phone  gome  time  a>;n.  But  that  which  anrone 
cannot  forsee,  and  that  which  alwax-it  anonJshes, 
even  now  that  the  telephone  exj^s,  n  ihe  rapidity 
with  which  these  actions  are  propantted.  'ITiis 
rttnarkahle  example  fT  n  double  tninsMrmation  or 
forces  producinu  n  final  lo»  of  mcLhaiiical  energy 
■bo  trniall,  'Still  shows  at  once  what  nmiiy  fact*  have 
aihcady  indieaietl :  Ihat  i«,  that  in  Ihc  propagation  of 
molecular  actions,  there  is  Ictw  foicu  Iramfoniicd 
into  heal  than  is  the  case  when  the  tran»mi««ion 
frOTO  one  mass  to  another  is  accompanied  hy 
mowmcnlK. 

L'nder  these  circumstances,  it  appears  that  we 
mu»i  lake  pains  to  study  oihenvise  than  by  audition, 
the  eicotnc  currcntt  in  ihc  wire  of  the  telephone. 
As  it  acu  by  alicniate  curient!:.  their  aciions  on  the 
mitg^netic  needle  would  lie  inap^iieciable;  but  the 
elwctro-dynamometcr  of  Weber  would  be  able  to 
shOM-  these  curTeiils,  and  en^hte  thi-ii'  power  iViHn 
different  sounds  to  be  snudicd. 

Iliere  is  Ktill  a  method  of  studying  these  oirrents. 
As  M.  ryras.smann  has  sliown.  the  currents  induced 
bv  luiiKical  vibrations  from  a  magnetized,  bar  alTcct 
a  frofr'i  leg  f^lvanoscope.  It  is  ea^y.  then,  to  obtain 
the  same  rcsult-f  from  letephonic  currents.  Il  is 
sufli(-i>nt,  in  Ihe  place  of  attaching  the  two  extrcmi- 
ti«  of  the  wire  10  the  terminals  of  d,  to  put  them  in 
communication  with  Ihouc  of  the  moistened  exciting 
tubcj  on  the  electrodes  of  which  the  nerve  rests; 
then  the  leg  shows  the  shocks  immediately  anyone 

Scaks,  ^ngs,  or  whixlK"*  in  lelcphone  A.  nr  even  if 
e  niuuUipiccc  of  latter  is  placed  a  little  roughly  on 
the  table.  It  c.»n  be  seen  at  the  same  time  that 
the  nerre  Is  more  sensitive  to  certain  sounds  than 
to  others.  If  anyone  cries  zihh  (contract)  to  the 
instrument,  the  leg  of  the  Irog  commences  to  mow  ; 
oa  the  first  /  oiiugf  ilill  (keep  still)  it  does  not  move. 
The  sounds  which  have  chaiaclcristic  harmonic 
buses  ad  more  vigorously  than  those  which  arc 
higher;  so,  in  the  experiments  ofM.  rirassniarii), 
ihe  bar  vibratinjj  transversely  about  its  middle.  aci.s 
more   strongly  thnn  when  il  vibrate*   in   nodes. — 


A  PORTABLE   BITtXE'S  P\EI*MATrC 
UA'ITKRV. 

Fir  It.  R.  kK.\IPR. 

The  inconvenience  in  this  battery,  of  having  to  lift 
the  plates  out  of  the  exciting  solution  when  the 
Uaiiery  is  not  requiied  fur  u&o,  is  well  known :  and 
no  alicmpti  so  far  as  1  know,  has  been  inade  to  get 
rid  of  it.  The  following  arraDgemcni  has  suggested 
itself  to  tnc  as  a  good  methoti  of  remcNtyiny  the 
inconvenience : — 

Each  battery  cell  is  di%'ided  into  two  chambers,  a 
and  B;  Ihe  former  is  closed  in  air-light  .it  the  top, 
ibe  latter  is  open,  and  contains  the  battery  plates,  to 
which  the  leading  wires  —  and  ♦  arc  sttAChed. 
The  plates  do  not  reach  to  the  bottom  of  the  cell, 
but  to  a  distance  proportionate  to  the  relative  sizes 
of  Ibe  ciuint>eri  \  and  o :  thus,  if  a  and  fi  »tv  made 


dowa;    ■ 
.1,-..     ^ 


equal,  the  plates  would  reacli  only  half-way  dowa ; 
if  A  is  twice  as  large  as  B,  the  plates  would  then 
reach  two-third»  down.  /,  is  the  air-tube  through 
which  the  air  from  the  bellows  is  blown  when  the 
battery  is  to  be  put  in  action  ;  /,  i»  the  ordin.-i:v  perfo- 
rated tube  in  the  usual  form  of  the  battery  :  tdis  tube 
is  connected  to  the  chamiicr  s,  as  shown  in  the  fig. 
The  solution  i«  i»otin;d  into  the  cells  so  as  to  hll 
them  nearly  to  the  height  of  the  plates,  a  valve,  r, 
being  kept  open  »o  as  to  .lilow  the  level  of  the 
liqiiid<t  in  the  two  ehnmh«n  lo  be  Dormnlly  equal. 


Ttie  action  of  the  apfuiratus  is  almost  obvious ;  on 
blowing  through  tube  /,  the  air  forces  out  the  liquid 
from  A,  through  /„  into  it,  and  fills  the  latter;  tt-hen 
all  the  liquid  is  drawn  out  of  a,  the  air  continually 
supplied  ilijxjugh  r,  bubbles  up  through  /„  and 
excites  the  battery  in  the  ordinary  manner. 

When  the  use  of  the  battery  is  to  be  discontinued, 
the  A^lvc,  V,  is  opened  for  an  instant,  and  the  liquid 
again  retreats  into  a,  .ind  uncovers  the  plates. 


ELECTRIC  TELEGRAPHY  AT  THE  UNI- 
VERS.\L  EXHIBITION  OF  1878. 

By  t.E  Ca'MTS  Pe  MoN<.u_ 

{OnUiHUed  /ram  ftagr  148.) 
LiKK  that  of  M.  Daudol,  to  which  it  gave  rise, 
this  system  is  b;ised  upon  the  succcssi%'e  lisnsmis. 
sion  of  signals  made  by  several  cmptuycs  at  the  same 
instant,  and  which  a  distributor  mechanically  tends 
through  the  tine  one  after  niioiher,  but  in  such  a 
manner  that  each  one  is  received  only  by  the  proper 
receiver.  To  this  end  tlic  two  disiributoi-s  at  the 
two  siiitions  tr.ivel  synchronously  and  establish  bc- 
iwecn  Ihc  manipulators  end  receivers,  which  «hould 
tr-ovel  lOK'-tll'Cr.  niymeutary  electric  conneciions 
n-hieh  permit  the  combinations  for  each  of  the 
signals  to  be  reproduced. 

The  sij;n;ds  «-nt  in  thiv  system  are  ihose  of  thi? 
Mor^c  alph:ihcl,  and  ihc  clt^menlar^' ones  intended 
to  produce  tlicni  iiujsl  bp  made  simultaneously  in 
wiler  that  the  entire  signal,  that  is  the  letter,  inay 
be  presented  lo  the  [nnismittinj{  apparatus  quite 
prepared.  Eor  this  purpose  each  maniiHibtor  is 
composed  of  eight  keys,  arninj>eil  like  those  of  a 
pi.ino,  the  whites  corresponding  to  the  dashes  and 
the  blacks  to  the  Uols  of  the  Morse  alphabet ;  and 
each  section  of  the  distributor  worked  by  one 
tmphy^  is  furnished  with  eight  contacts,  aliernaiiug 
with  four  non-contact  pieces,  and  spread  over  a 
more  or  less  extended  arc,  on  a  circular  disc  of 
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ebonite  which  constitutes  the tlistrihutor  nod  carries 
ihe  mntact  of  all  the  scction<i.  Uthc  ii|)paraiu9  is 
intended  for  six  transmissions,  (his  diM;  cirrius 
forty-eight  contacts,  or  sixty-fotir  if  for  eight  tniti<i- 
misfiions.  These  contacts  are  grouped  in  pairs,  and 
nrc  joined  by  wires  to  the  keys  of  the  corre8ponding 
manipulator,  so  that  whea  a  white  key  is  depressed 
the  battcr>'  is  put  in  simultaneous  communicution 
with  tvro  conti(;uous  contacts  :  when  a  hiack  Ley  is 
depressed  the  batten,-  communicates  with  only  one 
contact.  Thus  as  the  contact -maker  of  the  distri- 
butor which  passes  over  all  the  contacts  transmits 
currents  of  twice  the  duration  for  a  white  key  thnt 
it  does  for  a  black  key,  it  follows  that  dots  :tnd 
dashes  arc  obtained  on  the  receiver,  accordirK  to 
the  nature  of  llie  key  depressed.  The  insuKning 
spaces  placed  Ijctwccn  the  contacts  naturaJIy  cor- 
respond to  spaces  which  separate  the  signals,  dots 
or  (hmheH. 

It  is  now  easily  understood  that  on  depressing 
sinultaneously  the  iiumlH.-i'  of  Mack  and  uhiit: 
la^g^  oece^tsaiV  for  the  formation  of  n  letter  (start- 
ing from  the  Icfl).  at  the  exact  moment  that  the 
ccmtact  maker  arrives  at  the  corresponding  portion 
of  the  distributor,  and  keeping  the  keys  depressed 
for  a  few  moments,  the  interniptor  will  produce 
successively,  by  its  pissagc  over  the  dificrcnt  con- 
tact*, the  number  of  long  aru!  short  currents  neces- 
sarj'  for  the  formalion  of  |}ic  Idler  on  the  cories- 
notidin^-  receiver,  so  that  the  impression  of  this 
letter  ukes  place  in  consequence  of  a  manipulation 
made  at  one  stroke. 

The  receiver,  corresponding  lo  each  manipu- 
lator, IK  somewhat  similar  in  an-aiij^ement  lo  ilie 
Mone  receiver,  but  the  tracer,  instead  nf  bein^;  ;i 
disc  (or  lowvl),  is  a  cylinder,  furnished  with  a  pro- 
jecting lerer  in  form  of  a  hidix,  but  prcwnliiig  for 
each  apparatus  only  a  fraction  of  a  complete  hcli't, 
which  Inirtioii  may  be  one-fouiih,  one-sixth,  or 
nne-cighth,  according  to  the  number  of  transmis- 
sions mlended  to  be  accomplished  ;  and  the  posi- 
tion of  this  portion  of  the  helix  on  the  cylinders  i* 
such  that  each  one  is  the  sequel  to  ibc  preceding 
one,  so  that  all  these  spiral  portions,  if  brought 
together,  would  make  up  one  complete  spiiul. 

The  helix  of  the  receivers,  and  the  contact  nukcr 
of  the  distributor,  perform  their  revolutions  in  the 
same  time,  the  latter  passing  over  the  first  section 
of  the  di»tiibulor  vvbik  the  nrst  spiral  progresses  in 
Irottt  of  the  strip  of  paper  which  passes  underneath 
and  which  is  to  receive  the  message  ;  and  so  with 
the  others.  An  inkiiig-pad  turns  freely  on  each  of 
the  helices;  and  underneath  the  paper  band  is 
j;laced  a  sh-nrp-edged  tevei  frame,  which  wht;n 
actuated  bv  an  electro  magnet  carries  the  paper  to 
the  inked  lielix  at  the  moment},  of  closing  of  the 
circuit,  producing  impressions,  of  which  each  por- 
tiun  is  relative  to  liie  point  of  the  piojectin^  lietix 
at  that  moment  bcfcu-e  Ihe  paper ;  so  that  these  im< 
pressioas  may  be  Jong  ur  short  accordingly  as  they 
:ire  isolated  or  juxtajitj-ied.  As  ihc  position  of  the 
dilTcr^nt  points  of  ihe  projecting  helix  answt-rs 
e\;irily  to  that  of  the  conttcls  of  each  section  of  the 
distributor,  the  marks  produced  arc  an  exact  repro- 
diK'tiiin  of  the  signals  sent. 

In  Ihc  Mcj'cr  i-cccivtrs  Iho  axis  of  the  projecting 
hclis  is  perpendicular  to  the  length  of  the  priper 
band,  io  that  .ill  the  elementiiry  signals  composing 
one  letter  are  produced  transversely  with  regard  lo 


the  paper,  and  appear  one  under  tl>«  utber.  |o 
reading,  therefore,  it  is  necessan'  to  pass  the  en 
vonically  up  the  band  as  it  tnivcts  before  one. 

It  will  be  understood,  however,  that  to  obcaia  al 
regular  action  with  these  instruments,  the  efisealiij| 
conditk>n  is  a  perfect  synchronism  between  the] 
corresponding  distributors  and  the  receis-crs  ooa- 
neclcd  with  them.  As  the  leceivors  are  in  aiecki- 
nical  relation  as  to  motion  with  ihe  diMribtitcrJ 
their  syncliroui!>m  can  be  easily  efliecied ;  but  it  til 
not  so  with  Ihc  distributors,  and  M.  Meyer  has  hi4.j 
to  devise  a  special  system,  which  has  succeededf 
perfectly  and  which  does  the  greatest  honour  in  ikel 
mventivo  genius  of  its  author.aad  aUo  to  the  alntityr 
of  M.  Hardy,  Ihc  const luctor  of  the  apnaralus.  Ill 
would  be  diflicuU  to  explain  this  ingenious  drviraj 
without  figures,  but  its  dcscriptioo  is  in  no  UTBrj 
necessary  to  a  comprehension  of  M.  Mc)*er* 
system. 


APP.ARATUS  FOR  IXDIC.\TIN*G   THE  OIT 
BREAK  OF  FIRE  I.\  SHIPS'  CARCOR?. 

Uy  F.  Uiuuxs. 

This  apparatus,  which  is  patentedj  consists  ot  aa 
indicator  for  the  captain's  cahtn  connected  by  wiKi 
to  thermostats  plaoid  on  the  beams  or  suodiioav 
of  vessels,  or  in  such  other  positions  as  may  be 
necessitated  by  the  nature  of  the  cai^o. 

This  system  differs  from  those  hitherto  suggeUol 
for  litis  purpose,  in  the  manner  of  gi\'ing  the  alana 
and  in  the  conncclious.  A  current  from  a  b.-ittCTy 
is  caused  to  flow  throufh  an  cloctrical  circuit  coo* 
posi-d  of  311  electro- magnet  and  one  or  more  tberiBO- 
.stilts.  As  long  an  the  circuit  is  complete,  a  kind  of 
shutter  on  Ihc  indicator  dial  is  upheld  by  tbeclectro- 
magnet,  but  upon  an  increase  of  temperature  taking 
place  the  circuit  is  opened  by  the  tbermostaLs,  tlio 
shutter  is  released,  and  fills  by  graviuiion,  thus 
exposing  to  view  the  number  of  the  section  of  the 
ship  in  which  the  thermostats  arc  placed,  and  al  the 
same  lime  causing  a  trembler  bell  to  ring.  Thii 
nnging  continues  until  stopped  by  hand. 

The  reason  for  the  employment  of  a  nornully 
closed  circuit,  the  continiiily  of  which  is  intended  >u 
be  ruptured  by  any  abnormal  temperatue,  is,  tkK 
circuits  normally  open  give  no  indication  of  a  break- 
age of  the  conductor,  and  may  fail  to  announces 
rise  of  temperature  from  many  other  causu.  Sudh 
arrangements  .tiso  require  to  be  tested  constantly, 
and  from  the  fact  of  the  most  important  part  of  the 
system  being  inaccessible,  there  would  be  a  chance 
of  the  apparatus  failing  to  perform  its  duty. 

This  element  of  unreliabiiily  is  eliiniaatcd  fniin 
the  present  apparatus,  and  any  accidei>t  to  the 
conductor  or  battery  would  announce  itself  imme- 
>diately  upon  its  occurrence,  and  thus  aiTord  mi 
<ipj)oiiunity  for  rcpur,  or.  if  that  should  not  be  pos- 
sible at  »e.i,  il  (vould  simply  leave  the  danugvJ 
section  negatively  protected  ;  for  in  ease  of  an  out- 
break of  lire  not  being  announced  from  protected 
sections,  it  would  obviously  he  in  theoneunpiotccteiL 

The  chief  object  of  thi.s  system  is  not,  however, 
to  announce  an  aciiial  outbreak,  but  lo  give  ivam- 
ing  of  dangerous  heating.    The  thermostats  con-sist 
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ofa  compound  bar  of  sine  and  steel,  or  a,  spiral  of 
bn«s  And  stoel  enclosed  in  »  tube,  one  end  being 
fixed  and  the  free  end  resting  ai  ordinary  tempera- 
tures upon  a  contact  piece.  The  zinc  and  steel  ooin- 
htnAtion  is  tlie  most  sensitive  and  iKrifoniis  very 
well  ir  the  anc  be  annealed  in  boiling  vratcr  am] 
the  contact  arrftoged  with  a  »piin;;  to  ae  to  relieve 
the  zinc  from  any  sliain.  Without  the  Utter  pre- 
caution tJic  nnc  will  give  vvay  in  course  of  lime,  and 
the  bar  lose  its  onginxl  adjustment. 


A  rise  ofio"  F.  will  cause  the  free  end  of  stich  a 
bar  4^  in.  lotij;  to  myvc  *f  in.  from  its  contact  point, 
there  is,  therefore,  sufliaent  movement  and  force  to 
ensure  correct  performance. 

For  a  large  ship,  with  18  theniio«t;iU,  a  battery  of 
two  btcltromate  cells  would  liocmpJoyed,  and  would 
be  of  ludicient  cajwcity  to  funiisli  the  neccssat-j- 
power  for  si-t  month!*.  ShouM  it  become  neccisaiy 
to  recharge  the  batteries  at  sea.  no  difficulty  would 
be  experienced  in  doing  so.  >[uch  more  difficult 
opemlions  are  readily  iindcrt;ilceii  by  captainsofships. 

The  drnvring  &hotvs  the  ai-nmjjemcnt.  Th«  twu 
binding  screws  at  the  right  side  connect  the  b.ittcry 
with  bell,  those  on  the  left  (jivc  connection  with  the 
electrO' magnets,  and  the  »ix  Krows  on  the  upper 
part  of  the  indicator  arc  Tor  connecting  up  the 
thermostats. 


THE  PHON*OGR.VPH  .VXD  ITS  FUTURE, 

By  T.  A.  EUISOS.  • 

(Cmt/itzui/jrvm  p.t^e  2$l.) 
The  foregoing  presentment  ol  the  gtagc  of  deve- 
lopment reached  by  the  several  essential  fealuros  of 
the  phonograph  demonstrates  the  following  as  /aits 
accompUt : 

1.  fbe  captivity  of  all  manner  of  sound  waves 
heretofore  designated  as  "  fugitive,"  and  their  per- 
tttaneat  retention. 

3.    Their  reproductioa  with    all    their  original 

*  From  T%*  Ntrtk  Amtrkau  SnAnv,  Uijr-Junc,  it78> 


chanicieristics  at  will  without  the  presence  or  coii- 
KCnl  of  the  original  source,  and  after  the  lapse  of  uny 
period  of  time. 

3.  Tlic  transmi'ssiun  of  such  captive  sounjs 
through  the  ordinary'  channels  of  commcixial  inter- 
course and  trade  in  material  form,  ior  purposes  of 
communication  or  as  mcrehajnable  goods. 

4.  loddmitc  multiplication  and  prcscn*ation  of 
such  sounds  without  regard  to  the  cxistctux  or  non- 
existence of  the  original  source. 

S'  The  captivaiioa  of  sounds  ^'ith  or  without  tlio 
knowledge  or  consent  of  the  source  of  their  origin. 

The  probable  applications  of  these  properties  of 
the  phonograph  and  Ihc  various  branches  of  com- 
mercial and  scientific  industry  presently  imlicaled 
will  rwjuiro  tlic  cjccrcisc  of  morv  or  Ii;ss  mccltaolc;i1 
ingenuity.  Conccdinfj  that  the  apparatus  i\  practi- 
cally perfected  in  w  lar  as  the  faithful  rcpruducUon 
of  sound  is  conccrncil,  many  of  the  folluivingappli- 
cationii  will  be  made  the  moment  the  new  form  of 
auparalUK,  which  the  writer  is  now  about  com- 
pit-ting,  is  finuihod.  These  thon  might  bo  classed  a^i 
actualities ;  but  Uiey  so  closely  trench  upon  other 
applications  which  will  immediately  follow,  th.il  it  \* 
impossible  to  separate  them  ;  hcace  they  arc  all 
caumeraled  under  the  head  ol'  probabiliiits,  and 
each  specially  considered.  Among  the  more  im- 
portant may  be  mentioned  letter-writing  and  other 
forms  of  dictation  book?,  education,  reader,  music, 
family  record,  and  such  electrotype  applications  as 
books,  musiral  hoses,  toys,  clocks,  advertising  and 
signalling  apparatus,  speeches,  &c.,  &.c. 

Lfttcf-sir/^ti^.-^Thc  apparatus  now  tieing  per- 
fected in  mcchauica)  details  will  be  the  standard 
pbonograpb,  and  may  be  used  lor  all  purposes. 
except  such  as  require  special  forms  of  matrix,  kuclt 
as  toj's,  clocks,  &c..  for  an  indelmitu  rupctilion  of 
the  same  thing.  The  main  utility  of  the  phono> 
graph,  however,  being  for  the  purposo  of  Icttcr- 
wiilinj;  ;inil  other  forms  of  dicLition,  the  design  is 
nude  with  a  view  to  its  utilitv  for  that  purpose. 

"  The  geneial  principles  orcoiiMnaclion  are  a  flat 
plate  or  disc,  with  spiral  groove  on  the  fjce, 
operated  by  clrn-k-worli  umieriic;Uh  the  plate  j  Ibo 
grooves  arc  cut  very  closely  together,  so  as  to  give 
a  &re.it  total  length  to  citch  inch  of  surface— a  cTosp 
caTculalion  gives  .is  the  capacity  of  each  sheet  of 
foil,  upon  which  the  rocord  is  bad,  in  the  ncigh- 
buurhood  of  40,000  words.  The  sheets  b^ng  but 
ten  incites  square,  the  cost  is  so  trifling  that  100 
words  might  be  put  upon  a  single  sheet  economically. 

"  The  practical  application  of  this  form  of  phono- 
graph for  communications  is  very  simple  A  sheet 
of  foil  is  placed  in  the  phonography  the  clock-work 
set  in  motion,  and  the  matter  dictated  into  the 
uiouih-picco  without  other  cilort  than  when  dic- 
tating to  a  stenographer.  It  is  then  removed, 
placed  in  a  suitable  form  of  unvclope,  and  seat 
through  tlic  ordinary*  channels  to  Ilie  correspondent 
for  whom  designed,  lie  placing  it  upon  his  phono- 
graph, starts  his  clock-work  and  /(j/<r<j.t  lo  what  his 
correspondent  has  to  say.  Inasmucli  as  it  gives  the 
tone  of  voice  o(  his  correspondent,  it  is  uttHlifiat. 
Ai  it  may  be  filed  away  as  other  letters,  and  at  any 
subsequent  timo  reproduced,  it  is  a  perfect  rtctrd. 
S3,  two  sheets  of  foil  have  been  indented  witli  tliu 
same  facility  as  a  single  sheet,  the  •  writer '  may  lluis 
kitp  a  ttupluaU  of  his  communication." 

As  the  principal  of  a  biwuiesa   Viwwe.^  c«  \s;& 
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partners  nan-  dictate  the  important  business  com- 
munLcalton  to  derks  to  be  written  out.  lliey  arc 
requireti  to  do  no  mure  liy  Ihc  ])honographic 
method,  and  do  thereby  diifunse  zi-ilM  the  ihrk,  and 
maiatQin ptrfttl priv'uy  in  tncir  communicaCtoi". 

"  The  phonograph  letlcn  may  he  dictated  at  homt', 
or  in  the  office  of  a  friend,  the  preunce  of  a  steno- 
grapher niy/tftM^  rtjuirttl.  The  dictation  m:iv  be  as 
nptd  as  the  thoughts  can  be  formed,  or  the  lips 
utter  Uiciii.  The  recipient  may  listen  to  his  k-ltrrs 
bcu:^  read  at  a  rale  of  from  150  to  100  words  per 
minute,  and  at  the  »anie  lime  busy  himself  about 
other  miiltcrj.  Interjections,  explanations,  empha- 
sis, exclamations,  Sic,  may  be  thrown  into  such 
letters  ai!  /iiij.tm." 

In  the  early  dars  of  the  phonograph,  ero  it  hu 
become  univcrMlly  adopted,  a  corrcsjiondent  in 
Hong  Kong  may  jiossibly  not  be  supplied  with  an 
aptnratus,  thus  necessitating  a  written  letter  of  the 
old-faiiliioRed  soit.  In  that  tasc  the  writer  would 
use  hiii  phonaii;niph  simply  as  a  dictating  machine, 
hit  cltTK  writing  it  out  from  the  phonograph  at 
leisure,  cau'^ing  as  many  words  to  be  uttered  at  one 
time  as  hi^  mcmi^ry  was  capable  of  retaining  unltl 
he  hnrt  written  thc'm  down.  This  clerk  need  not  be 
a  Btcnognipher,  nor  need  he  have  been  present 
when  the  k-tter  was  dictated. 

"Theadviinugcs  of  such  au  insovation  ui>oii  the 
present  slow,  tedious,  and  costly  nietbuds  are  too 
numerous,  and  too  readily  Bugcest  themselves,  to 
warrant  I  heir  enumeration,  while  there  arc  no  dis- 
advantages  which  will  not  disappear  coincident  with 
the  general  introduction  of  the  new  method." 

Mt.  Edition  then  points  out  that  all  kinds  of  dicta- 
tion may  Ik-  rciulilv  cfloclcd  with  the  delicate 
phonograpli  which  is  in  thi;  ne;ir  future.  The  utter- 
ances of  court  and  parliament  will  be  recorded  ;  and 
the  newspaper  printer  will  read  by  car,  ui«ng  his 
eyes  for  the  type  ccclusivcly.  Books  will  be  read 
mechanically  to  patients  or  others  whose  eyes  are 
engaged  over  work  in  Ihc  style  of  excellent  elocu- 
tionists. As  a  teacher  of  elocution,  pi-onunciation, 
and  spelling,  the  phonograph  will  be  useful.  It  will 
abo  teach  and  perform  music,  preserve  the  voices 
of  dead  friends  and  the  souruK  of  dead  langu-igcs. 
liie  ^unhiy  of  the  voice  is  the  onlv  clcmcni  which 
may  not  be  perfectly  reproduced.  Yoy  animals  and 
doll*  shall  give  iliei'r  characteristic  sounds.  Clocks 
shall  announce  the  hours  fha  iwt,  call  to  lunch.  Ac, 
and  advertising  shall  be  carried  on  by  phonograph. 

"Laslly,  and  in  quite  another  direction,  the 
phonograph  wilt  prr/ttt  the  (thbhont,  and  revolu- 
tionise present  fvstfms  cf  telej^raphy.  That  useful  in- 
Tcntion  is  now  restricted  in  its  field  of  operation  by 
reason  of  Ihc  fact  that  it  is  a  means  of  communf- 
cation  which  leaves  no  record  of  its  iransactions, 
thtts  restricting  its  use  to  simple  conversational 
dth-chat,  and  such  unimportant  details  uf  business 
as  arc  not  considered  of  sufficient  imtwrtance  to 
record.  Were  this  different,  and  our  telephone 
coaver^tion  automatically  recorded,  we  should 
find  the  re\'erse  of  the  present  status  of  the  tele- 
phone. It  would  be  expressly  resorted  to  as  a 
means  of  perfect  record. 

•"How  can  this  application  be  made?'  will 
probably  be  ;i»kcd  by  those  unbniiUar  with  either 
the  ictephonc  or  phonograph. 

"Both  these  inventions  cause  a  plate  or  disc  to 
t^rafe;  and  thus  produce  lound-n-aTcs  in  harmony 


with  those  of  the  voice  of  the  speaker.  A  fer^\ 
simple  de^-icc  may  be  made  by  which  tbe  oiw 
vibniling  di-ic  may  be  made  to  do  duty  for  both  Ulc 
telephone  and  the  phonograph,  thus  enabling  the 
speaker  to  siutti/tatwitffv  iransmil  ami  rf:\t<i  ku 
tiuiutgf.  UTirit  system  of  telegraphy  can  approvil 
that  ?  A  similar  combination  at  Ibo  distant  end 
the  wire  enables  the  correspondent,  jf  he  it  present, 
to  hear  it  vAtU  it  is  h--ing  vecerdext.  Thus  we  have  a 
mere  passage  of  words  for  the  action,  but  a  com- 
plete and  durable  record  of  those  wordsas  ilio  resniti 
of  that  action.  Can  economy  of  time  or  rooneygo 
further  than  to  annihilate  time  and  spiioc,  and  bottle 
up  for  posterity  the  mere  utterance  of  man,  without 
Other  effort  on  his  part  than   I o  speak  the  word*?"' 

In  order  to  make  this  adaptation,  it  is  only  requi- 
site that  the  plionograph  shall  be  m.ndo  ^tightly 
more  sensitive  to  record,  and  the  telephone  vent 
slightly  incruased  in  the  vibrating  force  of  the  n^ 
ccivcr,  and  it  ■■  accomplish^.  Indeed,  the  "Carbon 
telephone  invented  and  perfected  by  the  writer, 
will  already  well  nigh  affect  the  record  on  the 
phonograph  ;  and  as  he  is  const.inily  improving 
upon  It,  to  C3use  a  more  drcided  vibration  of  the 
plate  of  Ihc  receiver,  this  addition  to  the  telephone 
may  be  looked  for  coincident  with  the  other  prac- 
tical applications  of  the  phonograph,  and  witli 
almost  «]ua]  certainty. 

"  ITie  telegraph  company  of  the  future — and  ihit 
no  distant  one — will  be  simply  an  organitatiofl 
having  a  huge  system  of  wires.  coniraJ  and  sub- 
central  stations,  man.iKed  by  skilled  uttcnd.tDls, 
whose  sole  duty  it  will  dc  10  keep  wires  in  proper 
repair,  and  give,  by  switch  or  shunt  arr^nveracni, 
prompt  attention  to  sub»-riber  No.  933  m  Neir 
York,  when  he  signals  his  desire  to  have  privale 
communication  with  subscnbcr  No.  loot  in  Boston, 
fur  three  minutes.  Tlie  minor  and  totally  iocodm- 
quont  dct^iils  which  seems  to  arise  as  to  obsiaeks 
in  the  eyes  of  the  groove-travelling  telegraph  man. 
wedded  to  existing  methods,  will  wholly  disappei: 
before  that  remorseless  Juggernaut — '  the  needs  tri' 
tnau;'  for,  will  not  the  necessities  of  man  sp^ 
mount  trifics  in  order  to  reap  the  full  benefit  of « 
invention  whicli  practically  brings  IliQi  f»ee  to  face 
with  whom  he  will ;  ;uid,  better  still,  doing  tho 
work  of  a  conscientious  and  infallible  scribe  ? " 

Mr,  Edison  is  certainly  vciy  hopeful  of  the  futnK 
of  the  wonderful  instrument  he  has  invented,  butm 
think,  not  too  hopeful ;  for,  after  Ihe  invention 
itself  and  its  most  recent  devclopmcnl.  ihc  micro- 
phone, it  would  be  rash  to  say  that  any  application 
of  it  is  ini)K»,sible.  Certainly  some  substitute  tff 
substitutes  for  the  clumsy  mode  of  recording  oet 
tliuughls  bv  pen  and  Ink,  so  inci>nsistent  vttn  Uic 
general  rapUity  of  oiir  time,  must  be  close  at  hand ; 
and  what  form  one  of  these  substitutes  may  tji« 
seems  pretty  clearly  pointed  out  by  the  actual  uses 
to  which  Mr.  Edison's  invention  has  been  put. 


EDISON'S    THERMO-PILE. 

OsE  of  .\Ir.  Edison's  Litest  in\xnti*^  effusions  Is  (he  ' 
carbon  thcrmo-piie.     It  is  bas«l  on  ihc  prirKiple  of 
the  carbon  telephone,  now  so  well  elucidated  b)'  the 
microphone.    The  Ncnsitive  part  consists  ofacotwi 
of  prepared  carbon  or  charcoal,  coQ6ned  bevn 
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two  thin  iron  plates,  2nd  a  hnt^  slip  of  hom  or  qutll. 
inscrud  b«tv««ii  the  socoad  plale.  and  .1  third  ineial 
plate  or  ctaoip.  This  sensitive  orningcmcnt  is  con- 
nected in  circiiil  with  a  battery,  and  a  zalvano- 
moter.  \Vhcn  heat-ntys  are  allowed  to  fall  on  the 
slip  of  horn,  it  expands  lengthwise  and  presses  on 
the  charcoil,  reducing  the  electric  resistance  oT 
the  latter  proportionately  to  the  pressure.  There  is 
thus  3  oOTTCspondtng  mill  (>f  clcclricity  through  Ihc 
circuil,  ranging  a  deflection  on  tha  galvanometer. 
The  arrangement  is  exceedingly  sensitive,  the  heat 
emanating  from  the  hand  being  sufficient  to  give  a 
dcQcctioti  of  10",  with  a  single  cell,  through  a  gal- 
vanometer of  about  joooohmsrcsistancc.  It  is  slid 
that  Mr.  Edison  hopes  to  measure  ihe  iieat  from  the 
hxed  stars  with  it. 


raaLises      ■ 


fe 


PROFESSOR  CLERK->UXWELL   ON    THE 

TELEPHONE. 

(C'^nUnHtd/rom fagt  i;j.) 

BTMt  beauty  o(  Professor  Bell's  invention  is 
ine  instrumenls  at  the  two  cads  of  the  lino  are 
[jreciscly  alike.  When  the  tin  plate  of  the  trans- 
mitter approaches  the  core  of  its  bobbin,  it  produces 
a  current  in  the  circuit,  which  has  also  to  circulate 
round  the  bobbin  of  the  receiver,  and  thus  the  core 
of  the  receiver  is  rendered  more  01  less  magnetic, 
and  attractx  its  tin  plalo  with  greater  or  smaller 
fbtce.  lliUBtlicUD  pLuLd  uf  Uic  receiver  reproduces 
on  a  smaller  scale,  out  with  perfect  fidelity,  cvtry 
motion  of  the  tin  pliitc  of  the  transmitter. 

Thiipeifeci  symnicir)'of  the  whole  apparatus — 
the  wire  in  the  middle,  the  two  telephones  at  the 
end  of  the  wire  and  the  two  goKsips  at  the  ends  of 
the  lelephoiie»— may  be  very  fascinating  to  a  mere 
mathematiciaD,  but  it  would  not  siiiiify  an  evolu- 
tJQiust  of  the  3pcii»en.in  type,  who  wouh!  coniictcr 
anvtJiing  with  lv>th  ends  alike  lo  be  au  organism  of 
a  ver^'  low  type,  which  must  have  its  functions 
differentiated  before  any  satisfactory  intcgmtion  can 
take  pbtce. 

A^xudingly,  many  attempts  have  bot-n  inado  by 
differcn listing  tJ\c  function  of  the  iransinittcf  from 
that  of  the  receivrr  to  overcome  the  principal  limi- 
tation to  the  power  of  the  iclephone.  .*\s  long  afi 
the  human  voice  is  the  sole  oiotii-e  power  of  the 
apparaluit,  il  is  manifest  that  what  Ls  hc.ird  at  one 
cod  must  be  tinier  than  what  is  spoken  ai  the 
otlier.  But  if  the  vibration  set  up  by  the  voice  ik 
used  no  longer  as  the  source  of  cnercy,  but  merely 
as  a  means  of  modulating  the  strength  of  a  current 
produced  by  a  voltaic  batter}',  then  there  will  be  no 
accessary  limilaiion  of  the  intensity  of  the  resulting 
sound,  so  that  what  is  whispered  to  the  tranunilttT 
may  he  prodatmod  ffre  rotnidp  by  the  receivei'. 

A  result  of  this  kind  has  already  bccfl  obtained  by 
Mr.  Edison,  by  means  of  a  transiti  iticr  in  wliieh  the 
sound  \'ibmlions  produce  a  varying  ptcM^ure  on  a 
piece  of  carljon,  which  forms  part  of  the  electric 
circuit.  The  greater  theprcsBurc.thc  smaller  is  the 
re*i«ance  due  lo  the  insertion  of  the  carbon,  and, 
therefore,  the  greater  js  the  current  in  the  circuit. 

I  \vjk\e  iAvi,  lliat  the  telephone  i^  an  instance  of 
the  bcnc6t  to  he  derived  from  the  cross -fritiltzaLion 
of  the  sciences,     Now,  this  is  an  operation  which 


cannot  be  performed  by  merely  collecting  trealiscB 
OD  the  different  sciences,  and  binding  them  up  into 
an  rnc^-clopgodio.  Science  exists  only  in  llie  mind, 
and  the  union  of  the  sciences  can  take  place  only  in 
a  living  iwrson. 

Now.  Professor  Graham  Bell,  the  inwntor  of  the 
telephone,  is  not  an  electrician  who  hati  foun<l  out 
bow  10  make  a  tin  plato  speak,  but  a  speaker  who, 
to  gain  his  private  ends,  hat  become  an  ctcctrician. 
He  is  the  son  of  a  very  remarkable  man.  Alexander 
Melviilc  Uell,  .luthor'  of  a  book  called  "  Visible 
Speech,"  and  of  other  worln  relating  to  pronuncia- 
tion :  in  fact,  his  whole  life  has  been  employed  in 
teaching  people  to  speak.  He  brought  the' art  to 
»uch  [■vrfcction  th.1i,  though  a  Scotchman,  he  taught 
himself  ill  six  months  toapcak  Eitgliitb.  Mr.  Melvdlo 
Hell  has  made  a  completo  anaty.iis  and  classification 
of  oil  the  sounds  capable  of  being  uttered  by  the 
human  voice,  from  the  Zulu  eitcks  to  coughing  and 
sneesing;  and  he  has  embodied  his  results  in  a 
system  of  symbols,  the  elements  of  which  arc  not 
taken  from  any  existing  alphabet,  but  arc  founded 
on  the  differMit  configurations  of  the  organs  of 
speech. 

The  inventor  of  the  telephone,  who  had  assisted 
his  lather,  was  thus  prcpotved,  by  cirly  training  in 
the  practical  analyxis  of^  the  elements  of  speech,  to 
associate  whatever  scientific  knowledge  he  might 
afterwards  acquire  with  Ihoso  elementary  sensations 
.ind  actions,  which  each  of  us  must  learn  for  himself, 
bccauiio  they  lie  too  deep  within  us  to  be  described 
lo  others.  This  tmiiiirg  was  put  lo  a  very  severe 
lest  when,  at  the  request  of  the  Boston  Board  of 
Kducalion,  Professor  Graham  Bell  tomlucLcd  a 
scries  of  experiments  with  his  father's  system,  in 
the  Boitou  School  fur  the  Deaf  and  Dumb.  I 
cinnot  conceive  a  noWcr  aupliiation  of  the  scientific 
analysis  uf  speech  than  imt  by  which  it  enables 
those  lo  wliora  all  sound  is 

"espunged  and  nued, 
jVnd  u-)sdotn  ni  mm  enirance  t|uiie  ihui  cut," 

not  only  10  speak  themsclvc*,  Imt  to  read  bv  sight 
what  other  people  arc  saying.  The  successful  result 
of  the  experiments  at  Ilo»ton  is  not  only  the  most 
valuable  icstimonial  to  the  fatlier'^i  system  uf  visible 
speech,  but  an  honour  which  the  mvcnioi  of  the 
telejAone  may  well  consider  as  the  hightst  he  has 
atiamed. 

Among  all  the  recent  steps  in  the  progress  of 
science,  1  know  uone  of  which  the  inih'  scientific 
or  science-producing  consequences  arc  fikcly  lo  be 
so  influential  as  the  rise  of  a  school  of  physiologists, 
who  in%T«tigntc  the  conditions  of  our  sensations  by 
producing  on  tha  external  senses  impressions,  the 
physical  conditions  of  which  can  be  measured  with 
precision,  and  then  recording  the  verdict  of  con- 
sciousness a£  to  the  Muularity  or  difference  of  ihc 
re«ulting  sensations. 

Professor  Helinholtz,  in  his  recent  address  as 
rector  of  the  University  of  Berlin,  hys  great  siren 
on  that  personal  intoraction  between  living  minds, 
which  I  have  already  s)Kiken  of  as  essemial  to  the 
life  of  a  university. 

No  man  has  done  more  than  Helmholtz  to  open 
up  paths  of  communication  between  isoUted  depart- 
ments of  human  knowledge;  and  one  of  these, 
lying  in  a  more  altraciivo  i-egioii  than  that  of 
elenicntary  p^chology,  might  be  explored  tttatoK. 
cxcep\vona\\>'  Uv^wtwift  0^4\'W>ti%,Vj  wnR^ '  " 
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ftesh  minds  now  cotntnR  up  to  Cambridge.  1  mean 
n  combined  siudv  of  music  and  acoustics.  The 
special  cJucaiJooal  vsJuo  of  mcli  ;i  vtudy  lie*  in  Iho 
fafii  Unit  it,  more  than  almost  anyihing.  involves  a 
continual  appeal  to  what  we  must  observe  for 
oui«n3lve«. 

These  facts  are  thing*  whidi  must  be  foil :  Ihey 
rjiinut  be  learned  from  any  description  of  them. 

AH  thi«  hax  l>e«n  said  more  than  two  hundred 
years  ago  by  nnc  t)r  our  own  prophets.  \ViUi.im 
Harvey,  of  Gonvillc  and  Caiui  College  :~"  For 
whoSf>Pver  ihey  be  that  read  auihore,  and  do  not. 
by  the  aid  of  (heir  own  Mn«««,  abstract  true  repre- 
sentations of  the  things  themselves  (comprehended 
in  the  author's  expressions),  ihcydo  not  rfjirc*enl 
true  ideas,  but  deceitful  idols  and  pliinusms,  by 
which    meaus   ibey  frame   to  themselves  certain 

|lti4ow8  and  chimeras,  and  al!  their  theory  and  con- 
plation   (which  they  call    science)    represema 

bthing  but  waking  men's  dreamt)  and  sick  men's 
phrtnsies." 


Botes. 

Wit  ob»erT»  with  ^at  r^cret  Ihnt  our  contemporary 
on  the  other  sida  of  the  Atlantic  ha«  tal»>'i  in  a  cap- 
tious spiii!  Mmc  remarks  in  an  article  of  ouis  which 
was  intended  to  be  a  tribute  of  itie  ^atcsi  possible 
reject  to  tli<r  memory  of  a  man  of  mark.  It 
ia  nnfartunatc  that  the  frrace  of  our  desire  »hoa1d 
have  been  tnarred  by  unaxked  (or  and  questionable 
criticism.  We  do  not  «i«b  to  enter  into  controversy, 
but  we  may  say  that  one  fact  was  one  which  ihe 
person  most  affected  was  proud  of  aeknowlud^ng ;  the 
other  was  not  only  Ihc  rnult  of  oburvation,  but  is 
vouched  for  by  one  most  affected,  and  the  third  is  un* 
ferlunately  too  patent  to  nil  the  world,  princip:illy 
becanse  il  is  the  daily  bvrdan  of  the  American  pms. 

Thb  Telukomr. — ^The  "watch"  telephone  is  the 
newest  form  of  thit  instnimcnt.  It  is  the  siic  and  lonn 
of  an  old'la«hion«d  turnip  watch,  and  can  be  eaxily 
cnrried  in  the  pocVct,  The  bar  magnet  is  curled 
round  itielt,  and  ihc  coil  is  fixed  to  the  central  pole. 

Tklbphokic  ootnmunication  is  rapidly  nprcctding 
between  the  American  cities.  In  some  parts  the 
charge  is  only  five  cents  a  message,  with  an  extra  fire 
cents  if  it  is  required  to  be  delivered  outstdo  the  oJfioe. 

In  •  recent  number  of  the  Aroerican  Potytetknit 
fffffirw,  Professors  Blihu  Thomson  and  H.  J.  Honston 
describe  a  te'rphonc  of  their  invention,  named  the 
"  Reaction  telephone."  lo  form  it  resembles  a  Bell 
telephone,  the  magnet  being  a  soft  iron  core,  and  the 
cpil  an  tndiiclion  bobbin  with  Ihc  primary  wound  on 
oneend  or  pole  of  the  core.  The  inner  face  of  thedia. 
phn^Cm  carries  ■  spike  of  carbon,  whose  point  makes 
c&atact  with  a  ghbafe  of  mereurj,  which  is  lei  into  a 


eavtty  in  Ibeead  of  die  iron  con.  A  battery  is  ieiatd 
up  in  eircait  whh  the  primary  coil,  the  mercurv,  aad 
cirbon  probe,  while  the  secondary  coil  is  coaaect«i  is 
circuit  with  the  line.  When  the  diaphragm  vibratti 
under  the  \-oice,  the  probe  dips  to  and  fro  in  the  mtr* 
cnry  and  produces  undulations  in  the  prinary  owieat, 
scttiag  up  wave  currents  in  the  secondary  coil,  wttok 
traverse  the  line  and  cause  a  similar  tclepbOBe  ta 
«peak.  The  electro- magnetic  action  between  lite  pok 
of  the  core  and  the  diaphr&gFn  at  the  primary  cuneot 
varies,  gives  to  this  tclephoae  its  peculiar  name. 

Pr'ifsssors  Eli II u  TaoidsaN  and  E.  J.Housrox.eJ 
Central  High  School.  Philadelphia,  write  to  our  coa- 
temparary,  NAturt,  to  say  that  they  have  finally  sohrri 
the  important  problem  of  r^oyiug  telephone  sounds. 
They  have  effected  it  by  the  application  of  a  fmiU 
Hughes'  microphone  to  the  diaphragm  of  the  telephm^ 
the  microphone  biding  in  circuit  with  the  line  over 
which  th<;  sound  is  required  lo  be  rel.tyed.  This  appli- 
cation was  pointed  out,  as  we  reported  in  our  Usl 
number,  by  Professor  Hughes,  at  the  raeeliog  of  Ibt 
Physical  Society  on  Juno  lylb. 

Thr  MicaomoMK.^We  understand  that  Profeswr 
Hughes  had  himself  obteived  the  phenomenoa  &rst 
publicly  annouAced  by  Mr.  Biyth,  Edinburgh,  tumely, 
that  the  microphone  acts  as  a  receiver  as  well  a*  a 
transmitter.  It  appears  that  Professor  Hughes  obtaJaol 
articulation  from  ordinary  microphone*  before  Ur. 
Blyth  oblaine]  it  from  his  cinder-pot,  but  it  was  so 
feeble  that  he  did  not  publish  the  (act  at  once,  altl 
he  commnnicatcd  it  in  a  lAtcr  to  Mr.  W.  H. 
This  circumstance  should  In  no  way  detract  from 
merit  of  Mr.  BIytti's  discovery,  and  it  Is  probaMe  Udl 
the  mutlipticity  of  contacts  afforded  by  the  mats  of 
cinden  increases  itie  power  oi  the  sound  glvea  out. 

PaopKssoi  HuoHcs  sutes  that  any  micropltoae  snU 
act  as  a  receiver,  and  give  out  sounds  if  properi; 
adjusted.  The  raicropbunc  which  is  best  as  a  traas< 
mitter  will  aUa  be  best  as  a  receiver,  that  is  to  say,  tht 
state  of  adjustment,  and  the  material  which  transmUl 
sound)  most  loudl/  and  distinctly  will  also  utter  then 
most  loudl/  and  disUnctty.  Thus  pine  charcoal  givet 
superior  results  both  at  a  transmitter  and  reoeiver. 

The  belter  effoct  obtained  by  Mr.  Bt/th  la  hb 
experiments  with  cinders  as  a  microphone  (see  our  last 
issue,  p.  246)  on  moistening  the  latter,  raaj  be  explained 
on  the  supposition  that  the  moisture  added  weight  to 
the  ciadcri,  and  cons«)uent]y  produced  more  reqiiislts 
pressure  at  the  dnder  contacts. 

Thh  microphone  is  a  striking  iltuatration  of  the 
truth  that  in  science  any  phenomenon  wbatevet  nay 
be  turned  lo  account.  The  Irouble  of  one  genvmliaa 
of  scientisa  may  be  turned  to  the  honour  and  seniee  of 
the  next.  Electricians  hare  long  had  Mre  reasons  for 
ie^atAW^a"\ta&cAata£l''as  an  unmitigated  nuisance. 
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the  insiniiiMDt  of  ths  Evil  One,  vritb  no  conceivable 
(ood  in  il,  and  no  coAceirable  purpoM  exMpt  to 
uoof  and  tempt  ihem  into  wickcfineM  and  an  expres- 
sion of  btajtjr  bat  ignominious  emotion.  Prole^Mr 
Hughes,  howwtir,  hat  wiih  a  wiiard's  power,  trans> 
lonned  IKi»  electrician's  bane  into  a  profcuional  giory 
and  a  pnblic  boon.  Verily,  there  b  a  mo)  of  virtue  in 
tbinga  «vil. 

Tmi  PaoNOORAril. — In  America  the  phonograph  is 
iMlllicr  sold  aor  leased  to  private  individuals  yet,  but 
is  t*t  out  to  agents,  who  pay  a  royalty  of  one-(onnh 
the  grou  receipt)  for  the  use  of  It. 

Tmb  motO'phone  is  the  name  )[iven  by  Mr.  Edison  to 
■  liulc  meehanical  curiosity  of  hii  in  the  shape  of  a  motor 
driven  by  tha  roiec.  The  phonographic  vibrations  of 
a  diaphragm  are  caused  to  rotate  an  axle  by  means  of 
a  stylus  and  ratchet  wheel. 

Ir  15  remarkable  that  the  plioeograph  foil  may  be 
cmnplnl  up  in  the  hand  without  daitroying  the 
reproductive  power  of  the  record. 

Eotsox  has  perfected  a  fog-bom  that  can  be  heard 
tea  miles,  but  when  it  comes  to  an  invention  for  getting 
his  hired  giri  up  in  the  morning,  he  smiles  «adiy,  and 
falls  lo  musing  on  the  iadniic.—  L'liea  {(/.S.)  Oiserver. 

A  LoNO-Di STANCE  TBLKGit.\M. — A  telegram  of  thirty- 
tb»c  words  was  recently  sent  from  Auburn,  U.S.,  to 
Sydney,  Australia,  costing  65  dotlnrs.  Its  coarse  was 
from  Aubwm  to  New  Vock,  Heart's  Conlont,  New. 
(oondlaod,  Valencia,  London,  through  Cettnany,  Russia, 
ftnd  Siberia,  to  Wladi  wood  stock,  a  point  on  the  coast  of 
Manchuria ;  thence  to  Nagasaki,  Japan ;  thence  through 
the  Yellow  Sea  to  Shanghai,  China  ^  thence  down  the 
coast  of  China,  by  Saigon,  Siam,  Singapore,  and 
BatariA,  to  Foit  Darwin,  oa  the  northern  coast  of 
Aostraita  ;  and  thence  to  Sydney,  New  South  Wales, 

DtiaiKo  the  afternoon  of  Sunday,  June  33,  a  thunder- 
atoftn  of  tropical  violence  raged  over  London.  The 
lightning  was  both  forked  and  sheet,  the  thunder-claps 
resembled  sharp  salvoes  of  artillery,  and  the  rain 
literally  came  down  in  bucVetfulU.  Many  houses, 
cbimneys,  and  trees  were  struck  by  the  lightning,  and  in 
various  parts  of  the  city  and  suburbs  the  tower  rooms 
and  cellars  of  sireels  were  flooded  by  the  rain,  or  the 
barsttng  of  water-pipes.  A  sewer  gave  way  at  King's 
Cross,  and  flooded  the  Metropolitan  Railway  lino  as  far 
ai  Parringdon  Street,  sothatlrafRc  had  lobe  suspended. 
At  South  Hackney  the  lightning  struck  the  back  of 
a  bvuse,  breaking  the  glass,  and  tearing  up  (he  frames 
of  the  windows  of  a  room,  Ihci  passing  through  the 
floor  to  the  room  beneath.  A  sphntrr  of  wood  was 
flung  upon  a  bed  in  the  apartment  where  two  infants 
werwsleeping,  without  injuring  them.  In  the  Walworth- 
road  dbuict  «  house  in  Mann-street  was  struck,  tha 
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lower  rooms  appearing  for  an  instant  full  of  flame  ; 
carpets  and  nigs  were  set  a-fire.  the  flre-iruni  twistel 
and  broken,  and  a  lady  occupant  severely  burned  on  tha 
right  hand  and  arm,  her  hair  being  also  singed.  At  Croy- 
don the  rain  was  mingled  with  large  hailstones,  some 
the  siie  of  a  niatble,  and  in  general  of  a  truncated- 
conical  shape.  A  large  elm  tree  in  the  naighbourbood 
was  furrowed  down  its  trunk  and  two  main  limbs  by 
the  track  of  the  discharge,  which  had  burst  off  the  thick 
outer  bark,  at  places  laying  bare  the  wood  undemKath. 
The  two  furrows  ran  irrcguUrly  down  the  opposite  sides 
of  the  trunk,  and  ended  at  the  points  where  a  black  tarred 
paling  .ibutted  on  the  tree.and  was  nailed  to  the  trunk- 

A  RtrjTic  I.tCHT»i»n  Roii.— .A  French  agricnltaral 

paper  announrefi  the  discovery  that  bundles  of  straw 
bound  on  broom-handles  and  stuck  upright  ot-cr  the 
roof  will  eSeclively  pvotect  a  house  from  iightning. 
The  first  Inah  of  Ihi^  app.ttalut  wiire  recently  made  at 
Tarbes  (Hantes  Pyrenees)  by  some  intelligent  agrE* 
culturists,  and  the  results  were  ao  satisCactory  that  soon 
aflerwards  eighteen  communea  of  the  Tarbes  district 
decorated  their  hon»s  with  these  "stuck-up"  but  at 
the  same  time  unostentatious  and  ingenuous  lightning 
protccton,  and  it  is  trportnd  that  there  have  btsrn  no 
accidents  from  lightning  since.  By  wliat  experimental 
process  the  intelligent  agriculturists  came  to  their  con- 
clusion Is  not  stated ;  nor  can  ivc  learn  what  the  idea 
was  which  inspired  the  plan,  although  it  appeara 
have  been  the  old  proverb  about  a  hair  of  the 
which  bit  you,  for  it  has  long  been  known  that  witch 
ride  the  itorm  on  broomsticks. 
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Wr  learn  from  the  Ofifralor,  U.S.,  that  it  is  pm> 
posed  lo  form  a  protcctt%-e  association  amongst 
American  telegraphists.  The  monopoly  ot  the  West- 
ern Union  Company,  and  the  recent  unpopular 
measures  of  salary  gradation  in  that  company,  have 
helped  to  render  snch  a  step  prudent  on  the  part  of 
operators.  No  strike  or  aggressive  policy  is  at  present 
contemplated,  the  oiganiiatton  being  regarded  as  a 
safeguard  (or  the  future, 

TiiERH  are  now  I2j  telegraph  stations  In  Japan,  and 
over  5,00a  miles  of  wire.  More  than  t,ooo  miles  of 
line  arc  in  course  ot  construction,  and  the  system  will 
be  still  further  extended.  The  tint  practical  tele, 
graphic  line  in  Japan  was  put  up  at  the  close  of  the 
year  1869,  and  the  advance  made  since  then  is  highly 
creditable  lo  Japanese  enterprise. 

At  dw  great  //t»  to  be  given  by  the  City  of  P^nt, 
several  of  the  most  popular  parts  of  the  city  will  be 
illuminated  during  the  whole  night  by  splendid  lustres 
of  JablochkofI  electric  candle*.  It  is  estimated  that 
there  will  be  as  many  as  aoo  candles  lit, 

A  c.<BLK  14  now  be^Ti^  VaiiA.  V^wtfct.  0»*w{(mwvj«*^ 
and  Salonica, 
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Wc  ar«  gTviififid  to  Wm  that  som«  j£50  hava  bom 
iubicrib«d  (or  placing  a  Monc  over  the  gniv«  o( 
AkxAndcr  Baia.  The  tt&ne  and  inscripUon  will  be  a 
simple  one ;  but  il  is  right  that  aome  such  memorial 
thoutd  mark  th«  tpot  tvh«re  th«  gTcat  but  iiS^itaned 
inventor  liu.  His  Umii  requiros  ao  monumcal.  In 
the  Krcnch  Tclej^rnphic  arncxe  at  ihe  Pari&  Exhlbtttotit 
there  is  a  kind  of  electrical  iroph)-  in  the  centre  of  Ihe 
hall,  in*crihcd  with  Ihe  names  of  a  few  of  the  most 
famous  electricians  J  one  oftlie  naows  is  "Bain." 

Thr  Singapora  Hongkong  Cable  of  the  Great 
NoTlhero  Company  having  been  rcctored,  the  repairs 
of  this  Company's  Hongkong  Amoy  Cable  will  now  be 
conlinucd.  Until  the  repairs  an:  cfF«ctcd,  the  Company 
cannot  accept  Messagm  for  Hongkorg;  but  Ricanwhile 
the  Company'*  lines  are  thu  only  telegraph  route  to 
Aotoy  (Foochow;<,  Shanghai,  and  the  statioas  in  Japan. 

Carle  KR^AIRINC  is  thk  Wrst  Indies. — Tlic 
ateatnsfaip  J'rt^fiiar  Mortr,  belonging  to  Ihe  Inter. 
national  Ocean  Telegraphic  Company,  in  command  of 
Captain  Thos.  Stead,  sailed  from  New  Vork,  ThurHlay 
May  30th,  for  Key  West,  to  repair  the  Company's 
No.  3  Cable  f5Mith>  which  was  rejwsrtcd  br&hen  some 
wp*k*  sinop,  about  97^  mile*  from  Sand  Key  Light. 
•The  expedilton  i«  iit  charge  of  Mr.  George  Knth, 
Manager  of  the  Cuba  Submarine  Company's  Cables  at 
Cieiifue£03,  who  has  had  considerable  experience  in 
grappling  for  and  laying  cable.i  in  deep  water.  He 
will  be  asiti.ilcd  by  the  Company's  superintendent  of 
cables,  Mr.  M.  L.  Nellings,  stationed  at  Key  West. 
Mr  G.  B.  Prescolt,  Director  of  the  electiictan'i  office, 
socompanies  Ihe  eacpedition,  also  Mr.  James  Oftfo. 
Jt  is  expected  the  Mvrt«  will  be  alitcnt  abeul  a  month. 
^foumat  ef  the  T^trrtipJi,  U.S. 

The  Virginia,  U.S.,  telegraph  Hue,  including  the 
branch  from  Alexandria  to  £^l^wllvilI«.  Londoti  County, 
has  been  purchased  by  the  Western  Union  Telegraph 
Company. 

Ma.  Trcg,  [he  M-ctl-koon'n  publisher,  i*  Kritlng  a 
work  on  "  Posts  and  Telegraphs,  Past  and  I^retent,"  to 
which  urilt  be  appended  an  account  of  Ihe  telephone 
and  phonograph. 


\  aiooRAPitv  of  the  late  Mr.  Alfred  Smce,  P.R.S., 
>wlth   selections  from  hts  wnlinp   on   scientific  and 
'locial  subjecti,  I«  tn  the  press.     It   it  edited  by  his 
daughter,  Mrs.  Odling. 


Ibl.  Enuus'D  Beco<^*8K8L  haii  been  elected  Professor 
ol  Applied  Ph>'siC3  and  Natural  History  in  the  room  of 
his  late  father. 


I  Om  July  itt,  a  publication,  entitled  L'titctrinte,  will 

^^H  appaar,  for  the  purpose  of  promoting  the  holding  of  a 
^^K'^iecial  electrical  exhibition  in  the  Palais  de  I'lndusCrie, 
^t        Paris,  in  t8/ff. 


Dr,  Alkxandbr  MtriRHKAo,  who  hu  nostlf 
returned  from  America,  after  daplexing  Ihe  DisHl 
United  States  Cable,  is,  we  believe,  about  to  start  Ik 
Madras  to  duplex  tk«  MadraS'Penaog  CablcL  Mmt. 
head's  duplex  system  will  aho  b«  appl*«d  sbottly  Ultc 
Malta.  Gibraltar  cable. 


T  htttm 
ThMn^ 
>e  Ptefl 
ncert  ^H 
•  Aic^l 


jABtocHKOPr's  electric  candle  is  rapidly  making 
headway  in  Paris.  Besides  Ihe  8  lamps  of  the  Plin 
de  rupera,  and  those  of  Ihe  Magasins  du  Lvntn, 
there  are  now  24  exlffnding  down  the  fine  new  Areim 
de  rOpera  with  splendid  effect.  The  place  da 
Fraofais,  the  Palais  Bourbon,  fronting  the 
do  la  Concorde,  the  Belle  Jardiniere,  the  Concert 
rOnangerie  ia  Ihe  Gardens  of  the  Twlerie*.  tb« , 
Triomphe,  and  the  grcitt  Hippodroma  at  tb«  foomf 
the  Avenue  Josephine,  are  also  iOiuniaatml  by  Ibe 
candle.  A  powerful  lamp  is  being;  tel  np  oa  lb 
pinnacle  of  the  Trocadero  I^dBCC. 

Ak  Clectkicai.  GrnnscoPE. — In  a  recent  number  of 
the5(-)>if^jSr  AmrrUan,  Mr  Geo.  M.  Hopkins  deserfbes 
an   ingenious  gyroscope,   constructed    to    rotate  cot. 
tinuously  by  means  of  electricity.    The  gjrroscope  ii 
supported  on  an  upright  st.indard,  on  i^ich  its  axis  it 
pivoted  horiiontally.     A  double  poled  electro ■«■{«« 
i(  fixed  to  the  back  of  the  gyroscope  in  soch  a  way  a) 
lo  submit  an  armature  fixed  diametrically  aciPti  tbe 
rotaling  wheel    to    its    attraction,  and    a    coataci  it 
■irranged  so  as  to  break  circuit  twice  every  rcvolmio 
immediately  the  armature  comes  opposite  the  poles 
Ihe  eleclro>magnet.     In  this  way  the  wheel  attached  u] 
the  armature  is  kept  rotating.     The  wheel,  with  arm*, 
ture,  mitgnels,  and  axle,  tn  short  the  whole  gyrowcfe, 
is  free  to  be  moved  in  any  direction   round  the  point 
of  the  upright  standard.    Two  large,  or  four  snuH, 
Bunsen  cells  arc  sufflcient  to  cause  the  wheel  to  revaiN 
with  greater  velocity,  and   to  make    the    gyrotoe^j 
support  itwif  horiionlally  from  the  standard  in  O)ipo4-j 
tion  to  gravity. 

Nickel  Platixo.— M.  Kayier  in  the  Otem.  Crtfr,] 
No.  txj,  1878,  gives  the  following  select  condiliofuhrtl 
nickel  plating.    The  articles  to  be  plated  lo  be  ctn-j 
fully  cleaned,  and  put  in  a  bath  composed  of  onepait) 
of  the  double   sulphate  of   nickel  and  amiDoniuiU  U 
twenty  parts  of  water  ;  the  nickel  salt  lo  be  pure,  aiuL] 
3,lsQ  the  nickel  anode,  which  should  not  beimallcrlhaaj 
the  article  to  be  plated:  the  current  employed  tatc 
strong.     When  the  bath  gets  acid  it  should  be  atu* 
tralisad  by  Ihe  addition  of  dilute  ammortia.    In  pUl)*g 
copper  articles,  the    bath   should    contjua  ammodiuB 
cliloride,  one  part  to  one  bundled  parts  ol  niclMl  sab* 

AcTiOK   OF   LtOHT  OX    SstsNivH. — M.   FonuaM. 

from    Investigationa   on    the    influence    of    variooilx 

coloured  lights  on  »deRium,lMS  come  to  lh«  oraohnrta 

^  Vb«&  \t.  »  not  the  light  vibtations  wbtch   ndmOt  iW 
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electric  mitUnce  of  talimium,  but  vibrations  of  nnother 
onl«r,  hitherto  nnknovrn,  and  which  have  neither  a 
ni^tnf.  headag,  or  chemical  effect. 

EtjCTBOLTsts  or  Watxb.— M.  Bonnet  finds  that 
Ihr  decunponilion  of  wratw  by  the  etectrie  current  is 
iadTpendent  of  pressure.  Hi»  exiKriincnia  haw  given 
nralts  at  154  atmotpheres. 

lyernssnv  or  Voltaic  Polarisation.— According 
to  Dr.  Fr.  Exner  the  electro -mo  Civo  force  of  polaiiia- 
llon  product^  bjr  currenti  loo  ieebie  to  effect  a  per- 
oiiUieat  dvcomposition  of  water,  it  coaitlantljr  and 
•xactlj  equal  to  that  of  the  primary  current  employed. 

At  the  meeting  of  ihe  Physical  Society  reported  in 
the  prr»«it  number.  Professor  Thomson  exhibited  by 
the  electric  light  yjme  beautiful  and  interesting  miif;- 
oetic  fi^arei,  illustrating  the  "  linesof  force  "  in  electro, 
dynsmic  relations.  The  line*  were  shown  by  iron  filingn 
fixed,  as  they  bad  arranged  Ihemselvo,  on  pann  of 
glass,  by  mean*  of  powdered  gum  moI*(i*nod  wilb 
•team.  They  were  therefore  not  only  beautiful,  those 
of  a  wire  in  which  a  current  is  flowing  rcsembiing  ferns, 
ta:  they  were  rgidly  faithful.  The  uie  of  diaj^rami  on 
{1*59.  so  common  in  America,  is    happily  extending 

EttctiK>l.vns  or  Ciieuical  Cumpoukss,  —  M. 
Bleekrode,  hy  help  o(  De  la  Rue's  chloride  of  silver 
battery,  has  recently  leitcd  Hitlorfii  hypothesis  that 
the  resistance  of  a  compound  lo  electrolysis  depends 
OQ  the  difficully  with  which  llic  molecules  exchange 
their  constituents,  and  the  results  of  his  investigation 
in  no  way  support  it.  He  also  endeavoured  to  ascer- 
tain whether  in  a  compound  the  presence  of  hydrogen, 
which  can  be  replaced  by  metals  or  radicle.i,  i>  con* 
nected  with  the  cap.icity  of  the  compound  for  being 
electmiyved.  The  subscanco*  exuniined  were  all  En  the 
li<]uid  state,  being  cDnden>cd  by  pressure  when  neces- 
sary, and  not  in  solution.  They  w«re  contained  in 
narrow  glass  tubes,  and  decomjiosed  by  means  of 
platinum  ctcclrodcs  a  few  tnillimctres  apart.  Ac- 
cording to  Hittorf,  those  compounda  posseasing 
wiy  active  chemical  properties,  or  which  easily 
yield  hydrogen,  should  be  easily  elect  ralysed.  But 
wsler,  alcohol,  tho  liquid  hydrogen  acids,  with 
one  exception,  arc  dilBculC  Co  break  up  by  electro* 
Iy*i5.  It  should  bo  mentioned,  however,  that  these 
adds  in  the  pure  liquid  stale  are  not  very  active 
in  their  chemical  propertiei.  The  anhydrides  of  Ihe 
raatals,  on  the  other  hand,  arc  both  chemically  active 
ai>d  condtict  clectrolj-tically,  The  aioiJes,  amines,  and 
hydrocariwns  showed  no  correspondence  between  their 
chemical  prop«rtie9  and  eonductmty.  Nothing  defi- 
nite coald  be  ascertained  OS  lo  the  function  of  hydro* 
sen,  although  all  the  substances  either  contained 
faydrogea  or  a  metal.  These  cjiperimeiits  show 
anunoaia  and  hydrocj-anic  acid  to  b>  gvod  electrolytic 


conductors  at  or<linary  temperatures,  Ihe  only  keowo 
cases  of  pore  liquids  acting  in  this  manner. 

ItLusruATios  or  TbrubstkijIL  Curre Mr*,— Pro- 
fessor W.  Leroy  Broun,  in  Siliiman's  Amfri^ait  ^otmuU, 
gives  Ihe  following  lecture  illustration  of  lerrestrial  dec. 
trie  curtcntit— A  rectangular  frame  was  made  of  light 
poplai  Uiths,  in  section  j  by  3  centimetres.  Thr  length 
of  the  frame  was  a  fraction  over  a  metre,  ils  width  (  of 
a  metre.  About  the  perimeter  of  this  frame  wore 
wrapped  twenty  coils  of  insulated  copper  wire ;  eacH 
extremity  of  the  wire  was  made  to  terminate  ncarttie 
centre  of  one  of  the  shorter  sides,  and  passing  through 
the  wooden  frame  was  fastened  and  c^ii  off  about 
3  centimetres  from  the  ftamo.  This  rectangular  frame 
was  then  so  suspended,  in  a  horicontal  position,  by 
wires  attached  lo  the  frame  of  an  ordinary  hydrostatic 
balance,  that  the  longer  udet  were  at  right  angles  with 
the  beam.  Dy  adjusting  weig'its  in  the  pans  the  index 
of  the  balance  was  brought  to  the  xero  point.  Two 
small  orificea  boied  in  a  block  of  wood,  a  centimetre 
apart,  scned  as  mercury  cups,  in  which  the  extremities 
of  the  short  terminal  wires  were  immersed.  Near  Lt|« 
bottom  and  through  the  walls  of  these  wooden  cups 
were  screwed  smalt  brass  hooks,  whicli  scrixd  as  con* 
necCions,  lo  which  the  wires  of  the  b/ittery  were  attached. 
The  balance  was  now  so  placed  that  the  lunger  sides  of 
the  suspended  rectangle  were  at  right  angUt  vith  the 
magmtit  mrridian,  or  in  the  magnrik  cast-and-wett 
line. 

When  the  current  from  the  battery  was  made  to  pass 
around  Ihe  rectangle  from  east  to  west  on  the  notthem 
side,  and  from  west  to  east  on  the  southnni  side,  by 
the  theory  of  terrestrial  magoctisni  the  northern  side  of 
the  rectangle  would  be  attracted,  and  the  southern  re- 
pelled ;  and  that  this  was  so,  the  corresponding  deflec- 
lion  of  the  balance  rendered  plainly  visible.  When  the 
current  was  reversed  the  detlection  was  in  the  opposite 
direction.  By  breaking  and  closing  the  circuit  at  proper 
intervals  to  augment  the  oscillations,  the  large  frame 
was  readily  made  to  oicilUle  through  an  arc  of  fire 
degrees.  When  the  sides  of  the  rectangle  were  placed 
north-cast  nnd  soulh-wcst  Ihe  current  produced  no 
sensible  effect,  A  bichrom a le-ef- potash  battery  of 
16  cells,  with  plates  25  by  6  centimetren  surface  wa< 
used.  With  a  rectangle  h.svlng  a  larger  number  of 
coils,  attached  to  a  very  delicate  balance,  and  a  steady 
battery  current,  the  variations  in  the  magnetism  of  the 
earth  might  thus.  Professor  Bioun  thinks,  be  advan* 
tageouily  observed. 

ELKcrito-HOTive  Force  of  Gallium. — According  to 
formf'r  experiments  of  M.  Jules  Regnauit,  the  different 
liquid  amalj^ams  have  different  electro. motive  qualities, 
and  he  has  attributed  this  fact  to  ihe  different  values  of 
their  specific  heal.  Recently,  before  the  Academy  of 
Sciences,  Paris,  ho  detnonscrated  this  assumption  by 
means  of  the  metal  gallium,  which,  as  is  welt  known, 
will  after  fu»iou  remain  liqtiid  at  ordinary  temperalurv 
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Hs  made  a  sm&ll  pile  out  of  &  plate  oi  solid  g^lliuin, 
eorered  with  a  shMt  of  paper  imprcgaatcd  with  solution 
of  sulphate  of  gallium,  and  overlaid  hj  a  drop  of  liquid 
gallium.  The  melals  irer*  joiDvd  up  throvch  a  galvanp- 
meter,  and  on  completing  the  circuit  a  eumiit  shon'cd 
the  liquid  metal  lo  be  attacked,  that  is  to  t*f,  the  pole 
of  the  highest  •pecifk  heal. 

Thk  question  of  iacludlng  MauitUu*  in  the  tclegrapbtc 
system  of  the  vrorld  wai  broueht  bciorc  tlic  Chamber  of 
CoRimtircc  of  that  bland  at  its  meeting  on  the  13th  nil. 
The  chamber  was  of  opinion  that  a  cable  tin  rlic  West 
Coast  of  Africa,  as  suggested  by  Mr.  Donald  Currie, 
would  effectually  destrojr  their  hopes  of  telegraphic 
communication,  and  it  was  considered  that  the  moment 
had  arrived  when  the  Chamber  should  once  a{;ain  en- 
deavour to  obtain  ffom  the  home  authorities  that 
Mauritius  should  be  included  in  any  systeni  of  ocean 
(^graphic  communication  between  the  Cape  and  any 
other  country  (hat  may  be  decided  upon.  The  Presi- 
dent slated  that  Mauritius  was  the  only  sugar  produc- 
ing country  depending  solely  upon  steam  communica- 
tion. The  matter  was  eventually  referred  to  a  special 
committee  on  state  telegraphs. 

A  TAKGltt  which  jby  means  of  electricity  obows  in- 
stantaneously upon  another  target  set  up  at  tbe  firing 
Station  tho  exact  spot  where  a  bullet  strikes,  and  thus 
doei  away  with  the  necessity  of  employing  a  marker  tu 
signal  the  result  of  each  shot,  has  t>een  recently  per- 
faOtod,  after  years  of  labour,  by  a  Swiss  locksmith. 
The  exact  details  of  the  target  in  its  latest  fonn  are  col 
ycl  published,  but  a  description  was  given  a  short  lime 
ago  in  a  Swiss  paper,  and  also  in  an  Austrian  military 
periodical,  of  a  target  on  the  same  principle,  which  was 
successfully  tried  last  year.  In  this  target  the  face  is 
divided  into  a  number  of  concentric  rings,  and  each 
ring  again  is  divided  by  two  lines  drawn  right  across 
the  faces  and  crossing  each  other  at  right  angles  at  the 
centre.  In  eadi  of  the  subdivisions  of  the  target  at 
tbs  firing  station  a  small  hole  is  pierced,  and  when  a 
bullet  strikes  the  distant  target,  a  number  at  once 
appears  in  the  hole  in  the  corresponding  subdivision 
ot  ifae  target  near  the  iliootor;  or,  should  the  ball 
strike  upon  one  of  the  lines  dividing  the  face  of  the 
target,  numbers  are  shown  in  both  the  adjacent  sub. 
divisions.  In  tlie  trials  made  with  the  target  the  appa- 
ratus worked  perfectly  during  tbe  eigfit  days  for  which 
thefir  ing  was  kept  up ;  the  only  accident  which  happened 
being  that  once  the  electric  wire  was  cut  by  a  bullet. 

"  Un  Dramt  au  fond  dt  la  Mfr  "  has  been  revived  At 
the  Theatre  Hisloiitjue,  Paris.  This  play  is  founded 
00  the  novel  of  Cortambert,  and  it  mi^  be  nmomberrd 
that  it  involvea  the  sailing  of  a  cable  ship  and  the 
UyiBg  of  the  cable.  It  is  toteruting  as  beii^  the  first 
Utanpt  lo  idealiM  suck  an  enterprise,  and  we  cannot 
but  admira  the  hardihood  of  the  oorclist  who  bas 


attempted  to  extract  tomancc  oat  of  real  cabk  di^  I 
It  is  plain,  however,  on  seeing  the  drama,  as  pnaeal 
at  the  Hlsloriquc,  that  the  writer  was  never  no  btial 

a  cable  ship  in  his  life.  Perhaps  it  is  just  as  well,  for 
then  he  might  hava  Wt  all  the  romance  of  it  vaAg 
out  of  his  6ng«t  lips,  and  we  should  have  had  ao  draaa 
at  all.  The  time  of  the  cable-laying  scene  is,  we  tUalt, 
hap(Mly  chosen.  It  is  laid  in  the  dusk,  aftvr  the  sm 
has  set,  and  the  stars  have  begun  to  appear.  The 
paying  out  operations  are  highly  original.  Tb«dU«{ 
cleelneian  ukcs  hold  of  the  ttble  where  it  tssoe*  (na 
the  tank,  a  small  trap  door  in  the  stage,  and  passe*  il  | 
rapidly  hand  over  hand  to  tbe  cable  machine,  «4itdi  < 
resembles  nothing  so  much  as  a  letter  press,  snrmouatnl 
by  a  Watt's  governor.  The  governor  revolves  rapidly, 
pufiing  all  the  time  like  a  steam  engine.  More  dec- 
triciana  seiM  the  cable,  and  direct  it  over  tha  ship's 
bulwarks  into  the  sea,  all  woriring  at  express  speed, 
and  keeping  time  with  the  governor,  while  the  c^MaJft. 
the  of5cer*  of  the  ship,  and  the  supernumeraries  iwSas  ^ 
Of  stand  by  in  pictutesque  groups  about  the  deck.  At 
last  cones  the  catastrophe —the  cable  parts,  T'uen 
is  great  uproar  and  oonfosion,  and  nuhinig  to  aod 
fro  of  the  captain  and  his  crew,  the  balfled  ele:- 
tricians,  and  the  picturesque  supers ;  but  il  is  all  of  aa 
avail.  The  eod  is  overboard  and  lost  in  tbe  e 
What  can  be  done  :  Nothing,  except  to  go  ovnfaiwd 
after  it,  and  fetch  it  up  again.  Accordingly,  the  ehtd 
electrician,  a  very  hard.worked  official,  and  dbubdoi 
underpaid  withal,  dons  a  diver's  dress,  and  accompaaled 
by  his  two  principal  assistants, goes  down  to  tbe  botion 
of  the  sea  in  search  of  the  misung  cable.  He  finds 
there  a  wreck,  and  this  nboiarine  scene,  represoati^ 
his  descent  through  cotal  grottoes  to  the  (toor  of  tU 
ocean,  and  the  hull  of  the  sunken  ship  with  its  BwOoO' 
less  corpses,  is  the  one  redeeming  feature  of  tbe  dams. 
Doubtless  the  spectalon  who  have  never  seen  actail 
cable  operations,  or  a  cable  ship,  were  channed ;  M 
we  could  not  help  feeling  that,  after  all,  a  real  csbW 
machine  at  work  paying  out  ocean  main  at  six  haoti 
an  hour  is  a  much  finer  sight  than  a  theatrical  one. 

iNDucTiaM  Machixk  roK  Nickel  Platimo.— Dgrt 

simple  modification  of  Siemens'  armature,  M.  Gml* 
obtains  sensibly  constant  induction  currents  forelectio* 
plating.  Instead  of  a  cylindrical  bobbin  tiuniog  cod* 
centrically  within  cylindrical  notches  in  the  poleeof  the 
inductor.  M.  Gaiffeemploysa  bobbin  of  elliptical  sectido 
turning  in  elliptical  notches,  The  major  axis  of  the 
ellipM  of  the  notches  is  in  plan  parallel  to  the  arms  ef 
the  inductor.  The  major  axis  of  ili«  ellipse  \>\  iht 
bobbin  is  a  little  shorter  than  the  minor  axis  ol  lh» 
notches,  so  that  the  rotation  may  go  00  without  f  rictioo. 
By  trials  a  relation  can  be  established  between  the 
diametersof  the  two  ellipses  such  that  the  changisgof 
polarity,  instead  of  taking  plaec  during  a  brief  Lnieml 
•it  each  half>revol(ition,ii  produced  gradually  daring 
the  duration  of  the  half<rcTo)ution,  and  consvpenily 
givea  liie  to  a  aouibly  constant  cumnt.    M.  Caiit 
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dees  noi  pretend  that  a  machine  of  thit  kind  ii  more 
eaanomical  than  one  with  ring-bobbins,  but  he  holds 
that  it  has  thi  advantage  of  being  fiil«d  to  receive, 
hat«ver  its  dimeoMom,  helices  oi  wires  of  all  thick- 
Bcascs,  a  condition  difficult  lo  realise  with  annular- 
bobbins  ;  and,  consequently,  with  a  f^ivca  speed  of 
rotatioD,  it  may  be  regulated  so  as  to  give  the  eLcoIrO' 
motive  force  required  for  the  work  with  the  least 
Internal  resistance. 

Thk  funeral  of  the  late  Profeseor  Henry  was  attended 
by  the  president  and  the  members  of  the  United  Stales 
Exoeulive,  Confress  having  adjourned  for  the  day. 


]l9.t.  " Improrenients  in  api>aratus  for  proJucing  in- 
dmd  cufTcnl  of  dectrifity,  tuch  improvH  apparaiun  being 
nfieci;iily  a^plkiblc  tu  nanamittiug  lignals,  aniL  calling 
ibe  aileniiMi  ul  persocis  u^ing  tlcutncil  Iclephonea." — 
A.  K.  St.  CeoBCE,  June  1. 

»ao».     *•  Tdcphoncs."— W,  H,  Prikr,  June  r, 
ititli.     "  Imprnveit  mcAni  and    appai^iu^  (or  ctisliibu- 
ttng  and  regul.iling  electric  curtenis,  to  worli   lamps,  and 
other  electric  apparatus." — Di.  C.  W.  Sikmhms,  June  7. 

«l8S.  "Apparatus  for  fcttacting'.  tctnfoidng,  and 
niodubting  south]," — A,  C,  EMotaT,  June  7. 

3385.    "  Klecuic  telegraphs." — E.  A.  Cuwi>iHj  June  15. 

SJ96.  "  Td^bones  and  apparatus  cmjilQ/ed  in  electric 
Esrcttin." — T.  A.  Euiwiti,  June  r  j. 

aj|9q.  "Improvements in  and  appertaining  10  ihe  ob- 
taining o(  lij{lK  by  means  ol  elcccricJty  and  in  appaiatut 
Acrefor." — W,  P.  TuompsO!*  (comniunicaied  by  E. 
XUynicr),  June  17. 

a^or.  "Apparatus  for  producing  eUcttic  lijhr."— C. 
Pvaos,  Jure  1  j. 

140;.  "  Improvetneali  In  the  manutadurt;  uf  anicles 
ptodueed  by  ihc  electro-deposition  of  mclal,  and  in  appara- 
■«■  therefor."— W.  R.  Laui  <communioalcd  by  J.  W. 
Sufis).    Cooiplete.    June  17. 

1456.  •* Telephony."— N.  J.  Haduan  (comraunicatcii  by 
<i.  Uladi  and  A.  &f.  KoKbrugh),  June  20. 

3457.  "Tclrphones  tLiid  iclephnnk' call  nicchaniim."— 
11.  J.  H*tiD«N  (oommuoicated  by  A.  >I.  Rosebrtigh), 
Jane  so. 

J467-  "  Electro-magnetic  clocks,"  —  9.  SKapHzRo, 
June  to. 

ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

3;a6.  "  Duplrs  lelcgraphie  printing  apparaius."— 
GiaaiT  LuLKis  Jaksha  Vakubr  Den  Pujbo.  Dalcd 
OcuberR,  rS;;,  8<l.  This con^isrs of  n dial  manipulaturi 
:airiay,  arnlanckctio-ma^clic  type -printing  rccrivci  with 
a  double  type  wheel  against  which  the  pa.per  is  pressed. 

,174>  "  MagnetD-eleetfic  machlnea.'' — ^Joiim  IIsnrv 
JoNKkUM  (communicairdbytbeAlliaDCeCompanj}.  UuicJ 
Oaobri  I),  187;.  6d.  This  machine  is  specially  desitcneJ 
lor  pfoducing  tlcctnc  Itghu  by  allcniaung  F>osiiitc  and 
rKgatiie  cutictit».  The  curtenn  :irc  LMiltxted  wjlhoui  the 
use  ol  lubber^  and  conscqueiuty  wiiliuut  the  atteniUmi 
beating  due  to  (ririion.  The  liarae  work  of  die  machine 
Is  rccrangular,  but  built  in  the  plan  ol  a  Hi.  Antlrcw '»  Chios  j 
Ihe  indgdi^E  hOfM^boc  magneiSi  are  arroiigrd  in  sets  of 


(bur  on  the  plan  of  a  St.  Andrew's  Cmss.  and  space  ta  left  at 
the  Ctntrc  of  the  cross  Ixlwccn  the  poles  ol  the  magnets  for 
the  rotating  axle  catty  lug  the  armature  bO'bbins.  to  pass. 
Tlie»e  seu  of  magnets  rotm,  as  11  were,  partitions  across 
the  rcciangulai  ftjime,  the  armalufc  axtc  passing  through 
the  centre  of  each.  Thebobbins  arc  set  round  the  pciiphcry 
of  a  wheel  ctrrted  by  the  ailc.  Each  armature  so  built 
up  of  IxibSins,  rotates  between  two  sets  of  induction 
magnets,  or  partitions.  In  the  mactunc  described,  there 
are  lour  sets  of  inducing  ptrtilions  with  three  bobUn 
armniutes  hctwrcn.  Tlic  whole  of  the  currents  ate  con- 
ducted to  one  ting  by  wires,  and  are  liansm'iticd  Ihrougta  a 
rod  to  one  of  the  be.irings,  where  they  arc  collected  and 
diitribi:ieiJ  by  a  leading  wire  to  the  electric  lamp  or  other 
receiver. 

.1750.  ''  Electro-magnet  hydraulic  engine." — W,  R, 
l.*K«  (a  communication  from  K.  C,  Atwoml,  New  York). 
IJaieJ  Octoltet  9,  187;.  ad.  This  consists  In  a  means  ol 
contmlling  the  water  supply  of  a  hydraulic  engine,  so  as  lo 
give  a  icciprocating  motion  to  the  piston.     (Not  pnutdtd 

xSii.  "  Electric  telephony  and  (elegraphy."— D.  D, 
RtDHOHn.  Dated  October  t6,  tSj-j.  id.  This  consists 
in  a  telephone  In  Wldch  tlie  receiver  is  a  thermo-plle.  Tlie 
sound  waves,  by  the  heat  of  comptvssian,  generate  elee- 
itical  wa*c»,  which  arc  tcoeJ»e<l  and  [coonvcrted  into  sound 
w.»vc<  by  an  clcci  10- magnetic  recel«r,  or  hy  a  second 
thermo-pile  after  the  manner  o)  PeWci's  cross.  The  lace 
of  [he  pile  may  be  covered  with  subatancca  increasing  the 
amount  of  heac  lot  given  sound,  or  the  sound  wave  may  be 
amplified  by  dandng  flames.     [Nal  proiteJed  tvitfi.) 

,;K.;9.  "  Distributing  and  incteastng  with  aimosphciic 
eleciiicity  cunenis  prciceedins  from  a  single  source  of  elec- 
Irleily  for  supplying  sercral  lighting  oeniics." — Paul 
jAaLOL'HKiirt.  Dareil  Octobet  t;,  1877.  4d.  Thb  con- 
sists in  a  mean«  of  supplying  a  number  of  centres  of  illu- 
mination from  a  single  sonrce,  anr]  stnngihening  the  cur- 
rrnta  by  atmospheric  rlectricily  —  nnc  cleCtiude  uf  the 
altemaiing  dynamo-macbiue  is  connected  to  one  pole  of 
Ihe  condensers  ol  large  Hiifaoei  the  other  pole  of  the  oon- 
denseis  being  led  to  the  electric  Candle  or  Kaolin  wick— 
the  other  electrode  of  the  machine  bdng  led  10  llie  other 
lide  oF  the  wiclc.  Vannti*  ways  of  iconnecling  up  ihcse 
condencers  in  circuit  are  figured.  Tliey  act  as  siurage*  <rf 
the  currcni,  allowing  it  to  be  distributed  in  difTcrmi  direc- 
ting. The  i^ntent  also  claims  that  they  develop  atmos- 
pheric eieciticity,  aiid  accumulate  it  s-j  that  it  can  be 
utiliied  along  with  the  machine  decirlclty,  thus  gHing  a 
more  powerful  llshc. 

j8j4.  "  Eipansion  and  conlraeiion  coupling  Cm  signal 
and  telegraph  wires."— G.  Pickkh«cill.  Dated  October 
i8|  1877.  6<1'  This  consist)  o(  a  mecal  cylinder  or  tube, 
provided  wi(h  one  or  more  pinton  loils,  On  each  ol  which, 
and  within  the  cylinder,  are  mounted  any  required  number 
of  rings  or  di^s  of  vulcanized  rubber.  The  rods,  niter 
passing  through  the  covers  on  each  end  of  the  cylinder, 
arc  niiachrd  to  the  wires,  and  this  allows  llie  wires  10 
expand  and  coniract  while  keeping  the  required  lightncas. 

JI861.  "Railway  brake  and  signalling  apparatus-" — 
H.  E.  NiWTow  (communicaied  by  F.  ¥..  Kamcs,  Water- 
town,  New  Yoik,  U.S.)  Dated  October  tS,  1877.  is. 
This  ccMuista  of  a  vacuum  brake  and  alarm,  whlcli  is 
sou^d^l  when  the  brake*  are  applied,  and  indicates  that 
pait  of  the  train  lo  which  ihcy  are  applied. 

.190(t.     "Apparatus    lor   indicating    dcfeas    in    tnitfs, 
hTidga,  Btc." — t',    Bahhkh    (communieaied  by  J.  Forbe% - 
DArtmoutht  Nova  SoMJa),     Dated,  Oa.  13,   1877.      3d.' 
Tin*  oonMsts  in  connecting  an  electric  circuit  to  a  structure 
M)  ttiai  exeessire  strain  an  any  panieulai  part  sliull  dose 
Ihe  circuit  and  announce  (he  fact.    {Sni  pr-jc<tiitH  u-wA.) 

i^\.  "hlectric  magnds  and  magnetic  motoi 
engines,"— M.  H.  Smith.     I>JUed,  Ocbibet  s^*  V*\\.    <A- 
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Tlii* '  oon>iMa  in  fortniog  ctcciio-ntagncis  of  a  coil  o^ 
yt'ue  tunranding  a  soft  iron  ctir,  and  cncIiMcil  in  a 
cylinder  of  txiti  iron,  the  vttiolc  being  set  on  an  iian 
tMK'plalr.     nttc   fiioloT   i»  loimol   df  a    cifctc  of  such 

k«kc(TC>inagn«is  which,  by  a.  'uiublc  m.ikc  ami  break 
wnDgemtnt,  cau»  %  disc  a/nDaimc,  pivoccdovei  them, 
to  "wobble,"  The  ili*c  i»  lillcd  and  coniinually  alUactcd 
roood  by  luooessiiv  magnets.  The  wobbling  motion  is 
Iranunutcil,  by  a  crank  and  fthati,  into  rouiy  moiit>n. 
40311.     "  Elccltic    appaiaius    foi    applying     railnay 

,br^m," — M.  A.  Dia»iN.     Dated,  October  ,t  1 ,  18;;.     M. 

,  ThiB  i;t>nsUi5  ol  an  clcctiic  mcana  at  iclctains  01  anuaiing 
bakes  at  the  diivci's  option,   or   by    ihe  btcaking  oi   a 

I  cnupling,  or  by  an  advutc  signal.  A  magncKxIecitic 
battery  i«  placed  on  it)c  locomotive,  01  lender,  and  dctivci 
{»  mMii>n  (torn  the  ailc  01  iiic  neam  of  the  latur.  'Ilie 
clmiit  dI  the  battery  can  be  rlowd  ly  ihe  engine  diiict  at 
^itl,  WireK  arc  also  led  ihiDugliout  the  train,  bo  that  a 
ciicoit  b  closed  bclwecn  the  lixumolivr  and  any  van  of  the 
iiain,  A  «j)he*c  ot  mas*  ol  mnal  is  so  adjusled  in  each 
fan  with  respctx  to  (^ntTity  thai  when  any  disc^nncnion  of 
Ihe  ciicuit,  Ol  cessation  of  the  current  libcfalcs  the  kc<|xr» 
of  ceiiain  electro -magncls,  the  ophirre  lallR  by  'n%  own 
wsghi  on  a  suitable  Le\er  artangcmcni  which  actuates  or 
ielea*e»  thchiates  emplcjcd  of  whatever  kind  they  may 
be-  Tlic  fall  u!  ihe  weight  al^p  sicikeo  an  alarm  bell  to 
wain  the  guard.  Provt%ioti  is  also  niadc  fut  an  ad  vet  le 
tljn&l  00  the  line,  aeiiuting  a  CAnl.lC'  airangemeni  un  the 
locoinoiive,  and  iu[iruiing  the  circuit,  and  by  lliis 
m(ans  putting  uii  the  brakes,  and  arresting  tlie  train. 
Vohaic  baiiciie*  may  also  be  empioyed. 


||rocubings  of  Soneticfi. 


-  *      PHYSICAL  SOCIETV.— IvNE  aind,  i8;8. 

PrtPf.  a.  C.  KosTtii,  Vlot- President,  and  afterwards  Prol. 

W.  O.  ADAM5,  Preiidetit,  in  iht  Chair. 
ThI  followtng  nndidaie  was  elected  a  Member  of  Che 
Society !— Mr.  F.  W.  Gneison. 

Prof.  W.  C.  Adams  exhibited  a  new  form  of  PotarisMpc 
suitable  Fot  piojcciing;  on  10  a  screen  tlic  figures  (uimeid  by 
any  crystal,  and  lor  measuring  the  angle  between  the  opiic 
tes.  Paiallel  light  from  ctre  electric  lamp,  after  traversing 
K  Nicolof  abbUl  i-incliei  a|icrlure,i3  rendered  dive«genl  by 
It  set  of  lenses.  Itic  cryn.!,!  under  exam  i  nut  inn  is  placed  in 
K  rectxi  formed  by  icmoving  a  slice  fruni  the  middle  of  a 
'  Bahnkal  lens,  which  is  capable  of  motion  in  any  direction 
'BDOnt  ill  centre,  wtille  any  moveincnc  in  the  vcrtiuil  jibne 
pawing  through  the  aais  of  ilie  instiumenl  can  be 
measured  by  a  scale  and  Vcrniei,  and  if,  by  such  a  motion, 
the  point  on  the  scteen  representing  ibe  jiDstiion  <jf  one  axis 
when  the  two  are  m  the  i-cnical  plane,  bs  transferred  to 
that  indicating  the  posiiiun  InttUlIy  occupied  by  t  lie  other 
axis,  we  have  at  once  a  mca^uir  rf  the  opiic  angle  o(  llie 
crystal,  tot  the  toiatian  of  two  piano- spherical  lenses, 
iormjng  an  exact  <phert)  has  no  rifect  on  (he  direction  uf 
■Ik  liraiii«. 

Mt.  Waltes  B«rLT  read  a  paper  on  the  effect  of 
Maich.  salicene,  utiannealecL  glass,  Btc.,  on  polanzed  liglil, 
In  his  experiments  ligiii  was  passed  ihtough  a  Nicol'a 
prism,  then  through  ft  quarter  undulaiion  plate,  and  [hen 
through  a  body  Itaving  an  optical  structure  symmctricil 
round  an  aiis  in  tlie  dirHikri  of  ilie  my,  sucli  as  any  of 
Ihe  above-natncd  subetanocs.  'ihe  axes  of  Ihe  quaner 
UDiklbtriiMi  pUte  being  t;ikeniuiaxe3  of  reference,;'  bcin^thc 
angle  bet weett  ihe  plane  ii(  iiolaiir.aiion  arid  cnr  of  ihetr 
axes,  v  half  the  difference  of  tetatdaiion  ai  a  given 
)Minl  between  ihe  p.tri  «(  iht^  lif^tii  icsulceil  in  a  plane 
IfrMfg)/  dw  jizis  vl  the  body  and  ihe  pait  rewWed  pcrpen- 


ificvlat  to  ihat  plane,  ^  being  the  angle  bttwees  aa  in  1 
til  the  quaitcr  undulaijon  plate  and  the  peipenrfiealit  oaj 
the  axis  of  ihe  hotly  front  the  given  iK>int  (which  po^cn.] 
dicular  i«  lakrn  an  the  initial  Tme  in  the  equation  Id  '* 
sllipee  defining  il.e  light  at  sudt  point)  and  H  8  bdag  1 
co^idiitates  t4  this  cJlipf,  the  writer  fiiith  iheaqaaitel 
the  dlipse  to  be 

I  +  A  Cos  J  tf  +  I  Sin  I  rf  ■=  It"-   1  I  —  (»•  +  rtj 

w-heic  A  =  —  Cos  t  p  Cos  1  if> 
and  n  =^  Sin  2  p  Sin  i  ir  -i-  Cos  t  p  Cos  i  a  Sin  1  ^ 
Iram  this  equation,  diagrams  have   been    draws  m{ 
exhibit  the  Condition  of  the  light  al  t\Ctjr  point  fo*  ddfaalJ 
porilions  u(  tti«  |Mlarlic(.     For  the  Kimplv  caieof  stliencv* 
(IT  March,  in  which  lbs  diSbinoc  U  ictanUdoa  is  ilui  iiav. 
Of  neatly  bi<,  lur  all  disiaikces  from  the  axis  ol  the  bol^ 
the  diagram  consists  ol  a  (iag  of  el  I  ipso  of  iranuiu  1 
iiiciiics  and  Inclinations,  each  ellipse  showing  the  < 
uf  the  light  along  iIk  radius  on  which  it  bcs.     For  ' 
general  case,  in  which  thedlircreacc  of  letardatioQ  k 
funciian  ol  the  disnncc  from  the  axis  ot  the  body, 
dta^inni  cooHstn  of  two  series  of  cuities,  one  series  bdt{| 
"Isomoiphal"  curves,  or  curves  along  which  the  eKaitflntrj 
cA  the  eltipse  is  ooastant,  aiul  the  other   scf^ 
"  isocUnaV' or  cur*e*  along  which  the  iuclinaiton  of  il 
axis  major  of  the  ellipse  to  ihe  perpendlculaf  ira  the  1 
the  body  is  constant.    The  general  equation  10  the  f 
|)ha)  lines  is  a'  4-  S'  <=  constant,  and  to  the  tsoclii 

s=  constant.    These  two  aeries  of  conts  con 

n 

define  ihi;  fcirm  and  pniirion  of  the  elltpae  vl  pcdaiisaiiMi  st 
every  paini,  and  icndct  it  easy  to  deter  mine  whai  tppm- 
anccs  will  be  prcsenied  00  passing  (he  light  ihwagh  au 
analyiing  prism  in  any  given  puiiikni.  The  molts  oU 
caincd  were  lllusuated  by  some  experimenis. 

Prof.  W.  C.  INwiH  made  a  cotnmunicatian  on  the  doa 
from  orifices  at  diiTcirnr  icmprratures.  A  papef  reotnih 
appeared  in  the  Fmnkiin  Journal  qf  Seiaitf,  by  Hi. 
Isbenrood,  giving  results  of  cxperiroenis  on  ihis  srAtjeei, 
and  aecoidiag  to  him,  the  volnnie  diichaignl    Iioib  s 

K'  rn  otifice  is  incteaEcd  by  about  la  pec  cciit.  on  ranaf 
icmpcratiiic  from  60°  P.  (o  211".  It  b  difBcoit  U 
accept  this  rcsuli,  bccautc  the  (liction  !■  known  id  diminiili 
the  discharge  1^  an  amount  muA  less  than  ispetocni. 
and  no  other  causclhandccreaseof  friction  can  be  a«*gnAl 
to  acoooni  for  Mr,  li>beTwood'»  malts.  In  the  auibo'S 
expenmntis,  the  increase  of  discharge  at  190*  abort  ihit 
Ql  Go"  was  only  4  )>cr  cent,  with  conoidal  orifices,  in  (he 
form  of  the  vena  contracta  1  wicti  thin  edged  ottfiors,  ik 
variaiion  of  dischaigc  wiis  stUI  less.  He  Is  dispowd  i« 
think  itiat  the  great  increase  of  disdiAtge  in  Mr.  isherrtoal'i 
experiments  was  due  to  dituiuutiuu  of  friction  io  aralhef 
small  pipe  leading  to  the  oiifiocs,  and  would  not  oociK  wiU 
any  other  aitangemcnl. 

Mt.  GunitAM  then  read  a  paper  on  "  Com plem entail 
Colour*."  He  Mated  that  the  three  pilmane*  are  gtm. 
rod,  and  blue,  thiii  yellow  is  a  lunary  compound  of  grrea 
aniC  retl ;  and  tliat  yelloi*  and  blue  wlien  mtcedi  fen 
white.  I fe  remarked  that  after  looting  at  a  green  d» 
(tie  eye  evoke*  another  colour,  hut  the  undulaiionn  fnu«t  I 
ajrested  b^  a  giay  surface.  I^Is  was  pruird  by  an  »• 
ptrim«it. 

Mr.  Uiiiham  next  showed  how  the  grays  can  be  fc.m 
by  iraiice'liiig  either  rijfltcie>l  or  transmkici!  rays  of  witlli 
light.  The  first  of  these  cases  is  illusrraied  by  whiir 
p^ipir  p^iinted  over  wiili  a  wash  cf  Indian  Ink,  and  die 
second  by  tlie  well  known  Berlin  tiles,  in  which  light  and 
shade  arc  obtained  by  giting  varying  ihlckne«s  10  ihr 
ware.  He  sfiowed  that  this  last  effiri:!  may  be  imitated  ! 
piling  snips  of  paper  to  varying  >ioghiis  and  he 
succeeded  in  phulographing  geomttiica)  figutcs  sotiu 
Lasllv,  ilic  aulhoc  explained  a  method  i4  atrcsung 
ahowEng  the  oomplemeniailn  mcie  saiiaCKlorily  itan 
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opiuldeo  has  hiiheito  been  icae.  Six  Ihickticucs  ot 
while  papcf  aie  gummed  logcthci  and  cui  tata  a  ring,  a 
ling  «  the  same  mm  and  «hapc  bcin^f  also  cut  ftom  a 
<lbco(0Dk>ur«d  papei,  and  the  white  ringr  is  \ft  in  to  iilt 
ka  place.  On  obtmin^  tach  a  disc  l>]r  white  iiniismitiol 
light  the  cvrnptcment  ia  seen  through  the  liiig, 

P»of.  S.  P.  TiiOMpMM  exhibited  a  scries  of  magnetic 
ftgatcs,  iUuairating  ctcciicMljTiamic  rchtiioii9.  The  lines 
or  niagitetic  (orcc  aiQund  a  wire,  wrjiti^  a  maenctic 
Ciurcnt,  can  be  &ltown  by  pasiing  a  wire  through  a  glasi 
plate.  strcKJng  trpn  blingti  around,  and  tapping  the  (itaie 
gcntljr.  The  filings  may  be  6xcd  in  il«ii  plaaa,  H  the 
plue  hai  pfcvioosly  been  gummrd  and  diicd.  by  sohenjng 
die  gyjta  wllh  slc^in.  Such  a  prcpare.l  jilare  may  be 
»i»ed  w  piDJecf  ihe  figures  o(  the  magnetic  cmies  in  the 
lantern.  Two  parallel  lilie  currents  atiiacl,  ihcir  curves 
lornuiig  a  figure  illusnarivr  oflhe  aetiun  ;  or  they  rciicl  if 
tiarclling  in  oppociie  diTe<:;i(>ns,  the  repulsion  also  being 
cvUlcat  IfWn  (he  term  a(  the  cat***.  It  was  shmrn  by  a 
series  <if  SDCh  lantern  slides  ihatn  very  Inrge  rtumber  of 
clecticMlyitaRiic  relations  can  be  illusiraieil  by  curves  pro- 
duced in  this  raannrc,  Pi){Utcs  were  thrown  upon  ibc 
aciecn  illuKrating  the  law  o?  oblii|ue  iruncnts,  the  attrac* 
lion  of  a  magnet  h)U>  or  its  repulsion  out  d!  a  cimtt, 
tte  iJcflection  of  a  magnetic  tireiHr  by  a  cuiiciit,  and 
the  mufaal  Icndcncy  cf  a  current  and  n)j£ntiic  pole 
to  rUate,  A  tcry  curious  hgure  was  produced  by  a 
current  tunning  through  a  ntagncl  iunifiludiualiy.  A 
traiMirrrK  »ection  ol  the  line«  of  force  at  a  pole  ga»c  neither 
ibc  radial  lines  of  ttie  mat^ttct,  tior  thecircular  lines  of  the 
CUltcni,  hiU  a  Kiics  rif  Kpirals.  It  was  atgucd  Ihal 
Faraday's  conception  of  the  Itnes  of  force  tending  to  shorten 
tbeouelteii  supplied  the  means  of  inicipMing  the  physical 
efliMs  indicated  by  the  line*  of  force  in  the  vartuus  figures. 

The  SaCaiTA«>  read  a  paper  by  Mi.  C.  H.  Htntoa  on 
the  co-ordination  of  space. 

An  adaptation  of  the  telephone  and  micrDptiDuc,  fur 
communicaiing  ^ibrauons  10  the  phoneidosenpe,  by  Mr. 
Tfftiir,  was  then  5howii.  The  metal  disc  carrying  the  »oap 
fibn,  is  lisnl  juu  above  the  itlephune  plate,  aiul,  ihi*  bein^ 
in  ciicuit  with  a  microphone  and  battery,  any  vibration 
imparled  tn  the  miooptionc  at  once  scl^  tlic  anaji  fihii  in 
actton,  the  characlcii&tit:  rt]>ures  being  at  once  obiaitied. 

Mr.  A.  H«DDOM  exhibited  a  modilicd  form  olmicrnphone, 
whidi  he  has  arranged  with  a  view  lo  mate  the  wmc 
laairumeM  amiable  for  leccivlng  sounds  of  any  given 
iucosicy.  lia  main  peculiarity  consists  in  having  a  thin 
strip  of  elasiic  attached  to  tliemiikllcoE  thcpuiiitnl  gi.-tphiic. 
By  varying  the  tension  of  this  Hasiic,  (he  MaLsiiivencsSor 
du  inBirummt  can  be  accurately  regulated. 

The  Rtectiiig  oE  Ihe  Society  was  then  adjourned  until 
November, 
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Tui  dosing  roee!i«f  of  this  society  iot  the  prrvni  w»iort 
«M5  he!d  111  Wednesday,  the  gib  ull.,at  the  InMtlalinn 
of  Civil  Kngineeis.  aj.  Great  George  Siteet,  Wenminsier, 
Mr.  C.  C-cave^  f.CS.,  President,  in  the  chnir.  j.  C. 
Ptulips,  bsq..J.P.,  and  W.  S.  Rawwo,  Enq.,  were  baltotlcd 
lor,  and  duly  elected  Fellows  of  the  Society.  Tlic  fgllow- 
Idg  papers  were  then  read: — 

"The  Climate  of  Lundy  Island,"  by  A.  J.  Creupe, 
B.A.,  K.M.S.  Limdy  Island  from  its  f^gtaphical  posi- 
lioo  might  be  expected  10  have  a  mikl  ilairip  climate,  with 
cool  tummeis,  and  warm  winters,  and  a  sm^I!  diurnal 
range  of  tcmpetaiure,  and  so,  no  doubt,  it  luut,  although 
cenain  local  circumstances  in  addition  to  its  peculiar  oon- 
figuialion  make  the  cliiuatc  icmarLably  inclement,  windy, 
and  unplra>ant.  The  island  runs  nearly  due  iioith  and 
south,  having  an  extreme  length  at  four  miles,  and  a 
breadth  uf  from  100  yards  to  1,600  or  i.Soo  1  there  i*  a 
tvcarly   fUl  tableland,  or  "lop"  tunning  due  north  and 


south,  having  an  altitude  of  450  feet,  shelter  there  Is  naoe, 
ercfy  cuireui  ol  wind  sweeps  the  who^e  tableland.  Froiii 
theolge  ofthc  idUeiand  the  ground  dopes  away  to  the 
sea;  sometimes  the  descent  of  the  sidelaitd  b  extrcntcly 
abrupt,  at  other  s)H)tk,  niuic  gcaJujI,  while  the  sidelands 
aredeq>ly  cut  by  caves,  piccipiccs,  smxl'  bays  and  glens. 
All  around  the  island  the  water  Is  deeji  a  few  hundrcil 
yajds  olT,  while  the  currents  arc  lurmidabie,  and  tremen- 
dous seas  bttak  upon  the  tocks  aUnos^t  every  day  in  the 
year.  The  one  drawback  of  the  pWc  is  ihc  wind,  $11 
furiuus  and  cominuous  are  ihc  blans,  first  Irom'nne  qgaiter 
tlien  from  another,  for  days,  and  even  weeks.  Wiien  gales 
occur — they  generally  do  so  at  short  intervals— the  force  ol 
the  wind  becomes  incredible  :  walls  mm  down,  gates  and 
douis  wrenched  out  of  iheii  fastenings,  and  ilie  few  build- 
ings wh:ch  can  be  blown  down  arc  more  or  less  Injured. 
Kogs  ate  remarkable  lor  their  fmiuency  and  density,  and 
ate  nearly  always  drenching.  Theioinlall  :sneafly  50 ins, 
per  annum.  February-  and  March  arc  said  tobctbcooltet 
munilis,  and  AuguM  the  liollcM  ;  the  mean  tcm[«fatuie  ot 
the  year  Is  about  50*"  01  51*, 

"  On  the  Auroial  Ot  Magnetic  Cinas,*'  by  the  Ret.  S. 
Barber,  F..M.S, 

"  Curtiiibutionsio  the  MelcuioUigy  ot  Nai^,",by  Di.  R.  .[- 
Mann,  F.R.A.S.  This  paper  is  a  discuasion  of  the  obser- 
vations taken  al  the  MaiiizbuigU  (loij;  ft.  abuvc  sea  Ie(d) 
daring  the  six  years,  i86o.i86s  t  from  it  we  learn  that  tlw 
suromtr  of  Niul  is  a  season  of  copious  run,  and  Uic 
winter  a  season  of  relative  dryness,  also  that  tfie  former  Is 
a  time  of  abundant  and  frequent  cloud,  and  the  latter  a 
time  of  ptcpondtrant  sunshine.  The  summa  is  cooar* 
quently  cooler  In  1  ni.iiciial  dcgiee  th.'Vn  ir  would  otherwise 
be,  on  Bccounl  ot  the  frequent  prevalence  uf  cluud,  and  ll«e 
abiindatice  oE  the  rainfall ;  and  the  winter  has  Its  rempora. 
tuic  materially  raixd  from  the  consunt  occnirtcncc  of  clear 
skies  and  bright  sunshine.  The  mcui  annual  raiolall 
was  ,li"i.l  ins-i  of  which  amount  nearly  iK  ins.  came 
down  duiing  ttie  ^t  summei  months  (Ociober  to  March), 
and  scarcely  more  than  i  ins,  dtiring  ilic  four  midwinter 
months  (IbUy  10  .\ugust).  Thandecsiorms  are  oE  (reqiKnt 
ocrurrenoc,  ilic  average  exceeding  seven  per  month  Innn 
Oaober  to  March,  Tlie  ihermometct  rarely  rises  abo** 
85°  in  the  sba^de  even  in  the  summer  motiths,  unless  a  hot 
wi»d  is  blowing,  it  then  amtiuiits  to  somewhere  between 
85"  and  97  ',  accordtng  to  the  strength  of  ihe  siiooco.  The 
dcgicc  oE  humidity  indicAlcd  by  thi:  dry  and  wet  bulb 
ihermometetK,  when  a  hr>[  wind  i«  bUiwtng,  varies  from 
ij  to  itJ  degrees  of  mtaiitijre.  The  highcsi  tempcranut 
tecotdod  during  ihe  nix  years  was  97'0',  the  lowest  )9° 
and  the  moan  tty^"*. 

Note  on  "The^Mean  Relative  Huttiidiiy  at  thcBoyal 
Obscivatory,  Greenwich,"  by  W.  Elli*,  F.R.A.S.  In  this 
paper  ;hc  author  gives  ihc  mean  relative  huniidity  in  each 
month  of  the  year  at  9  B.m.  and  9  p.m..  and  Ihe  mean  o( 
the  Iwcmy-fouc  hourly  values,  derived  from  Die  photo< 
graphic  iccotds  uf  the  dry  and  wet  bulb-llierm-jnieteis  for 
the  twenty  ycsrs,  1849-1868.  The  i)  a.m.  value  is  sm.illet 
than  the  mean  In  ^lummer,  and  larger  in  winter,  uiid  (tie 
9  p.m.  value  is  larger  than  the  mean  thiougUoui  the  year, 
but  most  in  summer.  Tlie  mean  monthly  values  change 
linle  from  April  lo  August,  and  from  October  to  l-'ehtuar^  i 
and  there  is  a  gteai  decrease  between  February  and  April, 
and  n  «trTe*ponding  great  increase  bclwwn  August  and 
October.     The  mean  for  the  year  is  So'7. 

"  On  a  method  of  sumeiimes  ileirimining  the  amouiU  ui 
the  Dlutiial  Variation  of  the  Barometer  on  any  paitU'ulai 
Uny,"  by  llie  Hon.  B.  Aberaoinby,  f.M.S. 

"On  ll;e  ttlatiie  Duriitlon  of  Sunshine  .it  the  Royal 
Obscn.ttDry,  Creenwich,  and  at  the  Kcw  Ob^emtotf* 
duiing  Ihe  year  iH;;.'"  by  G.  M.  Wliippt,  B.Se.,  l-'.K.A.S. 
TJic  author  having  irisiiiuted  a  compaiison  of  the  amouDl 
of  sunshine  recorded  at  these  two  Obsctvaiories,  Tiuds  ibai 
lite  totals  show  tfiai,  for  the  wlmtc  year,  Uic  escesi  In  itw 
number  ol  hours  the  sun  ritonc  si  Kf«  *»wt  **  wwrfwej.  ^ 
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Greenwicli  atnouAtnl  lo  i ;  r.  litis  ililfercnoe  U,  no  doaU, 
lIqc  CO  the  direction  ol  the  wind,  lor  Gfeenwich  lying  to  ibe 
Knith-cut  of  the  chicr  pan  uf  London,  and  tisving  also 
tvgc  nuinulitctuiiiig  ciifablithmentii  an  its  nonhern  ride, 
U  gmtlj  ahiileil  by  doud — prnhably  in  a  Km>  mnuuie 
due  lo  smoke  when  the  wind  blowi  ftum  W.N.W.  or  X.. 
wlutc  at  Kcw,  which  is  iituutr<l  la  the  we>t  of  I^nilnn,  and 
11  innote  flora  racioiies  aiM  shipping,  enjoys  a  l.itcCT  pet- 
oenianol  nunahtnc  wnh  ih cm  winds.  With  winds  from 
the  N.E.,  S.,  and  S.W.,  Kew  ha»  but  sliglil  iJvatiUge 
OWi  Grtcnwich.  Wiih  B.  ami  S.W.  winds,  the  l/nvton 
f  moke  Is  driven  over  Kcw,  u>4  iis  jiicscnce  iii  rciluclng 
llic  Iraiispaicncjr  uf  ilic  aii  is  cijdcnt  in  the  diminislied 
«moani  cj  sun  trcorilett— the  quamiiies  being  only  8l  a.nd 
6j  per  cent,  of  those  rcsistctcd  at  Ciccowlch, 

"Account  ol  the  aimoipheric  ilisiuibaiicc  which  took 
place  m  lai.  21"  N.,  and  lonj;.,  15"  W.,on  January  J'-iS, 
1877."  by  J.  II.  Garden. 

"  Hotti  on  some  rcmaikabte  cloud  forma^ons  accotn- 
|ianylnif  sudden  and  frequent  changrs  o(  tttnpnatute  and 
win<),"  by  Capr.  \V.  Waiscn,  F  M.S. 


(geiurni  ^Sritnct  Columns. 

CONTINUOUS  BRAKES. 
pAKt  HI. 
WESTJSCiiotsK  Automatic  Bkakr, 
Tiit9  brake  has,  up  to  the  present  lime,  established 
ittcK  more  in  favour  with  tlic  Mitriil  railwny  com- 
panin  than  any  other  of  its  cotnpclitors.  IL  cutiHsts 
first,  of  a  MTiall  enRinP  fixed  on  ilie  locomotive,  and 
deriving  iis  steam  direct  from  the  boiler,  which  wgrks  a 
direct  .-ictin^  [lump  to  force  air  a1  pressure  into  a  main 
reservoir  placed  underneath  the  foot-plate  of  the  engine. 
A  line  of  tubing  extends  from  the  nuiin  reservoir 
longitudinally  throughout  the  whole  length  of  the  train, 
with  a  cock  .at  cich  end  of  each  carriage,  the  connec- 
tions between  the  carrisges  being  formed  of  india- 
rubber  hose  and  metal  couplings.  Under  each  vehicle 
a  branch  from  the  main  pipe  leads  through  a  triple 
valve  lo  a  imall  supplementary  air  rcserroir,  and  also 
lo  two  vertical  cylinders  provided  with  pistons  fixed 
under  Ihc  c.irri.ige,  and  on  either  side  of  it,  midway 
between  titc  wh<?e1s.  To  the  bottom  of  each  cjilinder  is 
hung,  by  a  p:ur  uf  litilu,  Iwo  cast  iron  cams  or  (juadrnuls. 
Each  cylinder  is  provided  with  a  piston,  the  rod  of 
which  passes  out  through  its  upper  end,  and  to  the  top 
end  of  this  there  are  attached  two  links  of  such  form 
th«l  they  pass  down  the  outside  of  the  cylinder.  Near 
their  lowerends  these  links  aie  connected  with  the  cams 
or  qiudranls  just  rnentioned,  and  at  thcit  extreme 
lower  ends  they  are  connected  with  the  ttinist  rods  of 
the  cast-iron  brake  blocks.  Thus,  when  the  cylinder 
piston  rises,  it  draws  upwards  with  it  the  two  links  last 
mentioned,  and  in  doing  this  the  ccocntric  quadriantt 
tiM  against  each  other,  forcing  the  links  apart,  and, 
acting  on  the  brakc-rods,  thrust  the  brake  blocks 
against  the  wheels.  By  the  rcvvrsc  uf  thi»  action  the 
brakes  are  made  to  leave  the  wheels.  The  brakes  on 
the  engine  are  similar  in  principle  to  the  carriage 
brakes,  but  the  blocks  arc  applk-d  lower  duwnon  the 
wbeell^  and  Ibe  arrangetnenl  of  cylinders  and  links  i« 


somewhat  diRerent.  Upofi  a  train  being  made  up,  oooi- 
prcsscd  air  it  allowed,  by  opening  a  Ihrcc-waj  cock  H 
the  engine,  tu  Bow  from  the  main  reservoir  and  chaigc 
the  wtvole  of  the  main  pipe,  and  alt  the  carriage  mrt* 
votrs,  at  an  uniform  pressure,  by  which  action  the 
brakes,  which  in  their  normal  position  are  applied  to 
the  wheels,  arc  released. 

When  in  actual  working  it  is  desired  to  apply  IhC 
brakes,  the  compressed  air  is  allowod  lo  escape  from  Uu 
main  jdpe  into  Ibe  atmosphore,  through  the  thr«e-«i| 
oock  above  referred  to.  The  rcductiun  of  pressure,  to 
tt  small  extent,  by  this  means  operalcs  upon  a  diaphra^ 
in  the  triple  valve  under  each  carriage,  instantly  dotian 
a  port  between  the  carriage  reservoirs  and  the  maia 
reservoir,  but  permitting,  at  the  same  lime,  the  tit 
under  pressure  to  pass  from  the  reservoir  to  the  brake 
cylinders  in  proportion  as  the  presmre  in  the  main  h 
reduced,  and  thereby  applying  the  brakes.  By  mloc- 
ing  pressure  from  the  main  reservoir  M  the  main  pipes, 
the  triple  valves  are  shifted,  so  as  to  diarge  again  tbe 
carriage  reservoirs,  al  the  same  time  opening  a  dti- 
cha.rge  port  in  each  triple  valve  by  which  the  air  CM 
escape  from  the  brake  cylinders,  and  thus  release  the 
brakes.  The  act  ol  breaking  asunder  the  train  ai  an; 
pari  has  the  same  effect  as  allowing  the  air  to  escape 
from  the  main  pipe  through  the  Ihrce-way  cock  an  the 
engine,  or  through  openings  provided  for  Ihe  siiM 
purpose  in  the  guards'  vans  or  elsewhere.  During  the 
experiments  undertaken  by  the  royal  commission,  Iron 
whose  report  the  above  particulars  are  taken,  the  lima 
occupied  in  applying  the  brake  from  tbe  engine  to  the 
rear  vehicle,  was  from  one  and  a  half  to  one  and  thm- 
quarter  seconds,  whilst  the  time  occupied  in  taking  it 
off  was  from  three  to  six  seconds;  and  this  brake 
throughout  atl  the  experimeats  gave  the  most  rapid 
action,  both  in  putting  on  and  taking  off,  of  any 
that  were  te«ed.  The  mean  retarding  force  d  lh» 
Westinghoiise  Automatic  Brake  has  been  shown  to  be 
over  ten  per  cent,  of  the  gross  load  of  the  train,  aoJ 
the  distances  wtihtn  which  the  trains  were  bfoughl  to* 
stand,  at  different  speeds,  were  as  lullows: — At  thirty 
miles  an  hour,  a8j  feet;  at  forty-fire  miles  an  botif, 
634  feet ;  and  al  sixty  miles  an  hour,  1,138  feet.  The** 
results  were  obtained  with  the  use  of  sand ;  withoel 
sand  the  dtsl.-inces  were  300.  675,  and  1,200  feel  reSpM- 
tively.  It  li  unnecessary  here  to  enter  into  detail! 
regarding  the  numerous  accidents  which,  according  to 
the  reports  of  the  Government  inspectors,  ha«e  been 
avoided  altogether,  or  greatly  reduced  in  their  effert* 
by  the  use  of  Ihe  Westinghouse  Automatic  Brakr,  and 
the  general  opinion  entertained  o(  its  efhcieicy  11, 
perhaps,  best  expressed  by  Ihe  number  of  railway  cMl*- 
paniesthnt  have,  up  to  the  present  time,  either  whnlly 
or  in  pirt  :idapted  it  for  general  use  on  their  lines. 

Smith's  Vacuum  Bb*xx. 
This  brake,  next  after  the  Westinghouse  Aatomili^, 
has  apparently  been   more  extensively  triod   <h-4i>  any 
other  of  the  continuous  brakes,     It*  amngvoieat  is  •• 
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Ee>lk>w» ! — On  th«  »id«  ot  the  snoke-box  of  the  locomo- 
tin  Ihcie  ua  Bu*d  two  stejitn  «j«cton  (or  cKhauitiag 
air,  which  tincler  Ardiqar^-circomttancet  operate  con- 
joiDlly,  but  are  capAMe  of  Acting  indepcadcntly  in  case 
one  thoold  jfct  out  ol  onJer.  Under  each  vaa  and  car- 
mg«  throughout  (he  train  there  is  sn  itkdia-rubber 
cjrlinder,  stiRencdwith  intcrival  melal  rings,  .-ind  capable 
or  colla{}sin£  and  cxjMncting  lengthwise,  and  undci  the 
tendr.r  there  are  two  uich  cylinders.  These  cyltnderx 
ate  in  ooRiniuttioition  with  the  ejectors  on  tho  engin* 
bf  iBcaDS  of  ■  double  line  of  pipes,  conn«cted  at  the 
tall  of  the  train,  and  fnnninj;  acomp1«te circuit  ihrtiugh 
it,  with  hose  coupling*  IkIwcvq  the  cartiagvs.  On 
steam  being  admitted  to  tbo  ojsetors  by  the  driver,  the 
air  19  exhAuited  from  the  eotlapiing  cjlindcis,  and  the 
moveable  end  of  each  beingconnectcd  with  the  oidinaiy 
brake  g«ar  of  each  canUge,  the  bmkes  are  at  once 
applied.  Bjr  opening  .in  aic-ralvo  the  cylinders  refill, 
ajmd  the  brakes  are  reloaded.  In  addition  to  the  above, 
there  may  also  be  applie^in  the  front  and  rear  gourds' 
vma  another  arrangement  for  applying  the  brake*  in 
case  oE  emergency.  This  consists  of  an  air-exhauitcr 
In  each  ran,  nnarty  over  one  of  the  axles.  On  this 
axle  a  grooved  friction-wheel  is  bolted  and  keyed,  and 
in  line  with  this  another  gruovcd  fcic'.ioR- wheel  is  sui- 
peadcd  from  the  carriage  in  such  a  way  that  it  can  be 
thrown  into  gear  with  the  Erst  wheel,  or  kept  dear,  at 
pleasnre.  By  means  of  a  belt  passing  up  throujjh  the 
Boor  of  the  van,  the  second  wheel,  when  set  in  motion, 
drives  the  wheel  of  a  rotary  pump-exhauster  fixed  in 
the  van.  Neat  the  pump  in  the  van  is  a  lever  lield  up 
by  a  notch  in  a  standard,  and  when  the  pump  is  re- 
hired to  work  the  lc%-er  is  pushed  out  of  the  notch  by 
a  cam  lever,  by  which  operation  the  second  friction- 
wbcet  under  the  carriage  is  thrown  into  ][car  with  the 
axte-wheel,  and,  if  tl>e  train  is  in  motion,  the  pump  is 
set  to  work,  and  the  air  exhausted  from  the  collapning 
cylinders  under  the  carriages.  By  means  of  a  cord 
attached  to  the  cam  levet  in  the  van,  and  running  the 
whole  length  of  the  train  and  on  to  the  engine,  the 
driver,  or  any  guard  or  passenger  in  the  irain,  has  the 
power  of  sijtrting  the  exhauster.  In  addition  Co  this 
there  may  also  be  a  cord  connected  with  the  collapsing 
cylinders  under  the  carriage,  by  which  any  movement 
in  ihem  may  be  mads  to  sound  gong  bells  in  the 
fiurd»'  vans,  and  close  to  the  driver  on  the  engine. 
Also  by  the  act  of  the  driver  exhausting  the  air  from 
the  collapsing  cylinders,  by  means  of  the  ejectors,  the 
pucnp  exhausters  in  the  vans  are  started.  The  action 
ol  this  brake  is  slower  than  that  of  the  Westinghouse 
aad  in  the  experiments  undertaken  for  tl>c  Royal  Com- 
mikHOn  it  was  found  that  Ihe  time  occupied  in  apply- 
inj  it  from  the  engine  to  the  rear  vehicle  was  from  4I 
10  s  seconds,  whilst  to  take  it  off  required  about  34) 
Mooods.  The  mean  retarding  force  of  Smith's  Vacuum 
Brake  was  shown  to  be  7*47  per  cent,  ni  the  gross  load 
when  sand  was  usedj  and  only  j'72  per  cent,  withiiut  it. 
Under  these  circumstances  it  can  be  no  matter  of  tur- 
piiae  to  find  tbat  the  power  of  the  brake  in  bringing  a 


train  to  a  staiKl  within  a  certain  dJatasce  Is  consider. 
ab)y  inferior  to  that  of  the  WeXingbouse  Brake ;  willi 
sand,  the  train  running  ,';o  miles  an  hour  was  brrraght 
up  in  403  feet,  at  45  miles,  in  907  feet,  and  at  60  miles 
in  tfit2  feet,  whilst  without  Mod  the  distancoa  wsra 
535, 1,181,  nod  J,ioo  frvt  respectively. 
(Ta  it  eeuliniud.) 

ALix)TROric  MatALs.  — M.  M.  P.  SchuWenlierger 
in  continuing  his  rcscardicson  the  deposition  of  metals 
by  electrolysis  now  finds  that  other  meials,  and  iwtaUy 
lcad,auumcanallotmpic  form  0.1  well  as  copper.  When 
the  current  from  a  Bunsen  element  is  paueH  through 
a  srdution  of  10  parts  of  caustic  potash  an  100  of  water, 
with  a  plate  of  lead  for  the  positive  electrode  and  a 
plate  of  copper  or  wclI-poUshed  gold  for  the  negative, 
the  two  plates  being  parallel  and  at  a  distance  of  from 
3  to  4  centimetres,  a  burnished  bluish  white  metallic 
coating  may  be  seen  to  form  on  the  negative  plate.  If 
at  this  moment  the  plate  be  withdrawn  from  the  bath 
and  exposed  to  the  air  after  having  been  washed  to 
luke-warm  water  which  has  be«n  boiled,  the  coating 
quickly  disappears,  allowing  the  yellow  colour  of  the 
underlying  meul  to  show  itself.  It  seems  as  if  the 
metal  had  evaporated,  but  it  really  forms  itself  into 
uxide  of  lead,  which  no  longer  conceals  by  a  thin 
covering  the  colour  of  the  copper  or  gold.  During 
the  electrolysis  hydrogen  is  given  off  at  the  negative 
pole,  so  that  the  proportion  of  lead  removed  from  the 
positive  plate  is  greater  than  that  which  is  deposited 
on  the  negative  electrode.  When  the  dose  ol  dissolved 
lead  ceases  to  be  very  feeble,  the  metal  which  deposits 
itself,  instead  of  forming  a  polished  coating,  takes  the 
appearance  of  a  voluminous  gray  sponge  bearded  by 
feathery  masses.  This  sponge  n-ell.wa.-ihed  with  boiled 
water,  and  dried  in  a  vacuum,  leaves  a  lead  powder 
which  transforms  itself  in  less  than  an  hour,  by  contact 
with  the  air  at  ordiruiry  temperatures,  into  yellow 
crystalline  oxide,  having  the  aspect  of  L-iIc.  When 
on  the  development  of  this  sponge,  which  is  extremely 
voluminous,  the  distance  between  the  tvro  electrodes 
b  notably  reduced,  or  when  the  bath  becomes  too 
highly  charged  with  the  dissolved  meul,  the  deposit 
suddenly  changes  and  takes  the  well  known  appearance 
of  the  "  tree  of  Saturn  "  (hrilliant  plates). 

Allotropic  copper,  reduced  to  powder  under  water 
and  washed,  always  retains  some  acetate  inlcrposcd 
as  well  as  oxide.  The  purest  specimens,  dried  in  a 
vacuum,  disengage  when  warmed  in  an  inert  gas  at 
450°  C,  from  ^^  to  ]■;  per  cent,  of  condensable 
vapours  in  great  part  formed  of  acetic  acid ;  the  residue 
to^s  by  hydrogen  about  i  per  cent,  of  its  weight  of 
oxygen.  It  is  therefore  impossible  to  decide  by  a 
direct  experiment,  whether  the  allotropic  copper  does 
or  does  not  contain  occluded  hydrogen  or  non-elimin- 
able  at  100"  C.  In  every  case  the  proportion  of  this 
hydrogen  does  not  surpass  jj^  per  cent.,  and  it  is  hard 
to  attribute  to  that  proportion  a  marked  influence  over 
the  properties  of  the  metal. 
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The  following  experiment  solves  the  question  in 
favour  of  an  allotropic  modification  of  copper.  A 
fresh  plate  which  only  disengaged  nitric  protoxide 
mixed  with  nitrogen,  under  the  influence  of  dilute 
nitric  acid  (10  parts  acid  to  [oo  of  water),  was  heated 
for  24  hours  to  a  temperature  of  ioo°  C,  in  water 
slightly  acidulated  with  acetic  acid  in  a  seated  tube. 
After  cooling  no  increase  of  pressure  was  proved,  the 
copper  treated  by  the  dilute  nitric  acid  furnished  nitric 
bioxide  mixed  with  10  per  cent,  at  most  of  protoxides. 

With  water  alone,  the  transformation  affected  itself 
equally,  but  was  mors  or  le^s  slow  or  incomplete. 
After  24  hours'  heating  to  100"  C,  the  copper  gave 
^  of  bioxide  and  -^,  of  protoxide ;  when  heated  to 
150'  C,  after  24  hours,  it  gave  J  bioxide  and  -J  pro- 
toxide. It  is  probable  that  a  state  of  equilibrium  is 
set  up  for  each  condition  between  the  two  kinds  of 
copper  as  in  transformations  in  general. 

Suboxide  of  copper  treated  cold,  in  a  fine  powder, 
by  nitric  acid  (at  10  parts  for  too)  behaves  like  a  mix- 
ture of  copper  and  bioxide,  Cu-  O  -=  Cu  +  Cu  O.  It 
dissolves  from  the  copper  nitrate  without  disengaging 
any  gas,  and  remains  a  finely  divided  copper  which  is 
not  attacked  by  dilute  nitric  acid  at  ordinary  tempera- 
ture, and  offers  in  consequence  properties  directly  the 
inverse  of  those  of  the  copper  produced  by  electro- 
lysis of  the  acetate. 

CoRRVGATED  Im>Ia  RUBBER  has  been  applied  to 
the  tread  of  railway  carriage  steps  in  America,  with  a 
view  of  preventing  slipping  of  the  feet,  even  in  wet 
weather. 

Vp.cetablk  IvdRV,  as  it  is  called,  by  M.  Turpin,  its 
inventor,  is  formed  by  mixing  calcined  magnesia  with  a 
solution  of  caoutchouc,  and  compressing  the  mixture 
in  a  casting  mould,  properly  heated.  It  is  simply 
caoutchouc  hardened  by  admixture  with  magnesia,  It 
is  beautifully  white,  like  ivory,  and  can  be  carved, 
tinted,  and  polished  like  it.  Should  its  insulating 
properties  admit,  it  may  be  useful  to  makers  of 
telegraph  apparatus. 

Night  Signals. — Lieutenant  Very,  of  the  U.S.N., 
has  devised  a  pistol  for  firing  coloured  stars  to  a  height 
of  60  or  80  metres  in  the  air.  They  are  bright  enough 
to  be  seen  at  10  or  13  miles.  The  two  colours,  red 
and  green,  by  their  combinations,  are  made  to  indicate 
the  numbers  from  i  to  10,  and  hence  to  signal  all  the 
articles  of  maritime  tactics. 

Thr  Tai-kix(;  Maciii.ni;  of  PRohEssuK  Faber,  ok 
ViBSN'A, — Faber  worked  at  the  source  of  articulate 
sounds,  and  built  up  an  artificial  organ  of  speech,  whose 
parts,  as  nearly  as  possible,  perform  the  same  function 
as  corresponding  organs  in  our  vocal  apparatus.  A 
vibrating  ivory  reed,  of  variable  pitch,  forms  its  vocal 
chords.  There  is  an  oral  cavity,  whose  size  and  shape 
CM  be  rapidly  changed  b/ depressing  the  keys  on  II 


key-board.  A  rubber  tongue  and  lips  make  the  con- 
sonants ;  a  little  windmill  turning  in  its  throat  rolls  the 
tetter  r,  and  a  tube  is  attached  to  its  nose  when  it 
speaks  French.  This  is  the  anatomy  of  this  reallv 
wonderful  piece  of  mechanism. — Nature, 

Sailing  Cab.s,  driven  by  the  wind,  are  now  in  use 
on  the  railway  tracks  which  run  over  the  long  levd 
prairies  of  Kansas,  and  other  Western  American  StatM 
An  average  speed  of  thirty  miles  an  fiour  is  obtained 
on  some  of  these. 

Meteorites. — An  examination  of  the  meteoric  frag- 
ments which  recently  fell  at  Santa  Caterina  in  Braiil 
shows  that  there  are  two  distinct  types  of  metwric 
iron — one  characterised  by  the  presence  of  ■  notabb 
quantity  of  millerite,  or  sulphate  of  nickel,  mixed  with 
pyrrhottin — whilst  the  other  contains  pyrrhottin  i»ly, 
The  iron  is  in  the  form  of  a  metallic  breccia,  cementedbf 
the  sulphate.  The  first  type  contains  hardly  any  caiboa, 
while  the  second  contains  a  considerable  proportion. 

The  Ether. — According  to  the  hypotheses  pttt 
forward  by  M,  Fav6,  at  the  French  Academy  of 
Sciences,  the  molecules  of  ponderable  matter  are  con- 
stantly executing  short  and  rapid  vibrations,  vhidi  set 
up  wave  motions  In  the  ether.  The  length  of  the 
ether  waves  is  proportional  to  the  period  of  the  ribia- 
tions.  They  are  all  propagated  uniformly  at  the  nrae 
speed,  whatever  be  their  length.  The  ether  waves  In- 
fringing on  bodies  whose  molecules  .vibrate  in  the  same 
period  intensify  the  vibrations  of  the  latter.  They  cTois 
each  other  in  space,  each  particle  of  the  ether  moving 
in  the  direction  of  the  resultant  of  the  forces  to  whidi 
it  is  subjected.  Thermal,  luminous,  or  chemical  effects 
arc  produced  according  to  the  length  and  amplitude  of 
the  wave,  and  the  nbratory  system  of  bodies  on  iriiidi 
they  impinge. 


Corres^ontrencf. 


THE  BRAZILIAN  SUBMARINE  TE[,EGRAPH 
COMPANY,  LIMITED. 

Wk  liave  much  pleasure  In  publishing  the  subjoined 
letter  ;— 

To  the  Editor  ofTHt  Telegraphic  JotJiutAL. 
Sir, — My  attention  has  been  drawn  toi^pangnali 
in  the  Telegraphic  Journal  of  the  15th  ult.,  whidl 
infers  that  undue  delay  has  taken  place  in  declaring 
the  dividend  (pajrable  24th  inst.)  tor  the  quarter  ended 
3tst  March  last.  I  beg  to  inform  you  that  the  delay 
is  consequent  upon  the  time  needed  to  remit  this  com- 
pany's receipts  from  Brazil,  and  for  the  maturing  of 
the  bills  which  are  payable  ninety  days  after  sight  in 
London.  The  receipts  for  messages  to  South  America 
are  also  subject  to  some  delay. 
I  am,  Kr, 

Yours  truly, 

THOMAS  FULLER. 
MauMging  Dinttar. 
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THE  CAPE  CABLE. 

Tm  question  nf  telegraphic  commtmic3(i<))i  between 
Englan<i  4nd  the  Cape  of  Good  Hope  seems  now  to 
be  taken  up  in  earnest  by  the  Tmpcrial  Government, 
nnd  by  the  Colonies  concerned.  It  in  even  reported 
that  irrangcments  arebetnf;  made  for  exlcnding  the 
fcTttcm  of  land  lines  in  the  Orange  Free  State,  so  an 
to  meet  the  coaiit  at  the  point  where  the  South 
Arricmn  Cable  will  uEiimntcty  be  landed.  We  are 
giftd  to  heir  of  this  rcvir»l  of  aclivily  in  tubninnne 
cable  Uying,  and  hope  soon  to  bear  of  ilie  nrrange- 
menis  for  the  projected  scheme  being  complete, 
and  the  vcwk  procccdinj*. 

The  propowl  fitr  a  coble  to  the  Cape  was  first 
seriously  cittcrl .lined  in  1873,  nht-n  agents  of  lliree 
(lilTcrcnt  telegraph  companies  were  ient  out  lu 
4hcii&s  tlie  iniitiur  with  the  local  C^apu  govcmmcnts. 
The  result  was  a  cuntrict  with  Mcwrs.  I  Cooper  and 
Co.  to  complete  a  cable  from  Aivn  10  the  Cupe  by 
Deennbcr  31st.  1875.  Early  in  1875,  however, 
Menn.  Hooper,  who  bnd  l>egun  the  mannractiireof 
the  cable,  requested  more  favourable  terms,  »nd  the 
former  contraci  Ijccaine  nuIUfied  altogetbcr.  I^ut 
j^K  (he  subject  wiis  again  mooted  by  Mt.  John 
Ppoder,  who  advocntcd  a  cable  from  Aden  to  Natal, 
with  a  branch  to  M^urilius,  wbilc  Mr.  Donald 
Curric  supported  the  general  object,  hut  favoured  a 
vrcut  coa>l  roulc,  :ia  the  Island  of  St.  Vincent.  It 
is  well  undemood  that  an  east  coast  cable  would  bo 
■dvantagcouB  to  the  Eastern  Telegraph  Company, 
wlA  which  Mr.  Pender  is  conncrted,  and  that  A 
wen  coast  cable  %vouId,  to  some  extent,  benefit  the 
stripping  interest  a^^octaled  with  Mr.  Curric,  and 
tberefure  their  advocacy  of  these  oppcMite  routes  is 
oUural  etiough.  Bui,  of  counte,  theitc  gentlemen 
were  y^iic  enough  tu  know  that  the  ituuslion  of 
routes  must  eventually  be  decided  in  the  interests 
of  the  Colonies  IhfmM:lve)(,  F.verj-thing  considered, 
we  think  that  Mr.  Pender's  roulc  h  the  rao»^c  ad^-an- 
Ugeous  10  the  latter,  and  fortunately,  if  adopted,  il 
will  alw  pro\'e  advantageous  to  cxialtng  telegraph 
■j-stccns. 

Mr,  Pender's  modified  tcheme  in  to  connect  Mea 
to  Zanxibar,  Mozamhique,  aud  Natal,  by  cables, 
and  Nalat  lo  Cape  Town  by  land-lines.  To  effect 
this,  tome  4,000  mile«  of  aibl«  will  be  required. 
The  lowest  price  at  which  the  Telegraphic  Con- 
ftructiun  and  Maintenance  Company  can  make  and 
lay  tliiK  length  wiUiin  nine  months  aCier  date  of 
contract  is  slated  by  him  to  be  /^9<>o,ooo,  or  at  the 
raw  of  jC>'5  pcf  rnilc.     The  cost  of  a  repairing  ship 


and  her  equipment  would  add  to  this  sum  anoth«r 
jt50,ooo.  making  a  first  outlay  of  X'J5o.<>oo  '"  ^l'^ 
This  amount  would  he  raised  by  the  Inijwrial 
Government  at  an  annual  interest  of,  say  ;f33,ooo. 
The  Eastern  Company  are,  we  understand,  preprcd 
to  work  the  line  for  /'r.ooo  yearly,  and  to  allow  a 
rebate  of  IS  per  cent,  from  their  ordinnrj-  tariff  for 
all  messages  sent  over  their  system,  a  concession 
which  would  amount  annually  to  about  j£t3,ooo. 
To  iho  interest  on  cost  of  construction,  jCii.ooo, 
plus  tbis  iz.ooo  for  working  expenses,  must  bo 
added  jCiq,ooo  for  the  maintenance  of  a  repairing 
ship,  and  ;^i5,ooo  for  the  formation  of  a  sinking  fund 
to  renew  the  cable  on  an  average  cvcrj-  30  years, 
making.Tyc.irly  toLilof  X6(j,ooo.  From  this  amount 
will  liavc  lo  be  deducted  the  annua!  receipts  of  the 
line,  which  Mr.  Pender  CMimiites  «t  j£33,ooo  at  a. 
tariff  of  5S.  jTcr  word  from  South  Africa  to  .Xdcn, 
and  tlic  ^13,000  for  rebate,  Iciving  a  balance  of 
j£33,ooo  to  be  made  up  by  subsidies  from  the  Cape 
Colonies,  the  Suttanof  ZaDzib,ir,  and  the  I'oTiwgucsc 
GuvcmmcJie.  who  have  ollered  £2,500  a  year  if  ihr 
cable  be  landed  ui  Di-lagua  Itay,  wnd  j(^5,ooii  a  vt^i'  il 
it  be  aluj  landed  at  Mozanibique- 

U  it  is  decided  to  carry  out  the  branch  lo 
Mauritius  (and  the  coloninti  thcu-  ajipoar  In  be 
Anxious  , to  have  it),  mi  Liddiliunal  1,300  or  1,600 
miles  of  cable  will  be  neccu^iry.  In  this  ca.ic 
the  total  capital  required  will  be  over  ^1,300,000. 
The  interest  and  olhcr  expenses  wilt  be  increased 
according!}',  but  it  may  be  shewn  that  the  total 
delicit  will  exceed  the  deficit  in  the  former  cohv 
only  by  two  or  three  thousand  |K>unds,  which  can 
be  raised  by  subsidy  trum  Mauntius. 

.\ffcr  the  Cape  cable  vi<t  Aden  with  a  branch  to 
Mauritius  is  working  successfully,  we  shall  doubtless 
soon  hear  of  another  schemo  to  connect  Mauritius 
with  Cevbn. 
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■EDISON'S  THUN'DEK  STOLEN." 

We  are  glad  to  »«  that  the  discovery  of  the  micro- 
phone by  Prof.  Hughes  i«  bejfinning  to  be  regarded 
in  iu  pro|>Ci-  light  by  the  iccienliric  journals  oE 
America,  and  as  these  arc  the  only  journals  com- 
petent to  consider  the  matter,  and  the  only  oncit 
which  should  have  lieen  allowed  to  do  so,  alt  the 
deluge  of  newspaper  articles  which  have  been 
wrincn  on  the  subject  may  be  ignored  as  so  much 
waste  paper.  The  European  mail,  which  brought 
0  full  account  of  Mr.  Precce's  lecture  before  the 
Society  of  Telegraph  Engineers,  has  enabled 
American  scientists  to  understand  the  rc.1l  nature  of 
ihc  microphone,  and  to  discern  U\<i  Avva'sk.vww. 
between  it  and  vhe  t4\%cn\  CMVjuxv'Xd^'^V'OTv^  "isSs.  - 
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Edison,  however,  continues  his  rasfa  and  reclilvss 
wsenions  in  the  jiuMic  press.  "  Edison's  Thunder 
Stolen ! "  is  the  "  violent"  heading  of  a  long  article  in 
the  Arir  i'tfri  Suti  of  June  9.  relating  an  Intcr\-ien- 
witli  llic  inventor  iiii mediately  on  receipt  of  the 
mitiU  with  Mr.  Prccce's  lecture. 

We  have  tried  to  discover  tlic connection  between 
Ihc  heading  of  this  arUclcandthcsubjcciinqucstion, 
btit  withonl  avutl,  iinlcm,  Jndecil,  wc  arc  to  suppose 
llial  Mr.  Ellison  lia*  a  proprietary  riglu  In  the  fires 
iif  heaven,  having  taken  over  the  buslncsi  of  Jupiter. 
Tlic  carbon  telephone,  on  this  supposition,  might 
opfiroiM'iately  be  regarded  as  one  of  the  thunder- 
hoh»  of  tlie  elTctc  god.  If  this  be  so,  woe  to  the 
lut'lde«s  inventor  who  shall  wUtiuRly  or  unwittingly 
trespass  on  Mr.  Edison's  triple- guarded  patents.  If 
any  man  should  by  any  possibilily  rc-disco%-er 
fiymptiMiis  ii(  that  marttllou*  '"  Elhciic  Force ' 
which  has  so  iny&ieiiously  dihappcared  from  aeaiion, 
Mr.  Kdi^on  will  summon  around  him  the  minions  of 
tlte  pve>»,  and  startle  the  world  with  ibe  terrible 
Hnnounccmenl  that  Edison's  Cosmos  is  Plundered ! 

In  the  article  in  the  iXfrf   Vori  Sntt.  «*c  arc  told 
a    "  Sh/t  rejiorter  showed    Mr,  Edinon    the 
Iteoounts  i:i  the  Lonilon  papers  quoted  aborCj  and 
Rtkcil, '  ^^1ut  do  \0u  say  10  that  V 

"The  invcntorstoodlnihedoorway  of  his  labora- 
tor»',  dre%>cd  in  his  working  cnuumc,  nnd  wearing 
his  hislorii:  htoucbcil  hat.  Ills  hands  were  still 
griiTiy  riiim  i-oiit-nt  with  Uic  tools  and  machinery  of 
iho  WW  ksliop.  He  glanced  rapidly  over  the  articles. 
Ilia  fintt  cxclanialton  n-its  : 

-  ^  Phow  !• 

"  Then  he  rcid  »  liltlu  rurthcr.  and  ejaculated  : 

"  '  Wdl !  ■ 

".\t  length,  as  ho  linlslied  tltc  perusal,  be  said, 
Willi  his  most  comical  of  expressions,  and  with  a 
twinkle  of  himioiir  in  hit  eyes  :  '  I  declare  (hat  is  the 
i:oo)cst,  cleancsr  steal  that  1  ever  knew.' "  \Vc 
refrain  I'lxjni  repc.itiiig  the  ii>si. 

Mr.  Edison  Uicn  pr[>c«edc>d to  support  hik  case  by 
'.■  course  of  u^rgumcnt,  backed  by  qtiotutioiis,  whicli 
a)>pean  to  um  to  bo  spcciouirly  misleading. 

It  is  not  oui  intention  10  Iblluw  him  all  through 
ll,  btii  we  give  the  following  sample  of  his  method  : 

*'  Did  you  >how  him  (Mr.  Prcecc)  tlio  micro- 
phone," Eiskcd  ihc  reporter. 

"  Why,  of  course  1  did,  because  the  microphone 
is  conlaine^l  in  the  telephone.  To  tay  that  the 
niicrnpbone  is  a  superior  invention  to  iho  telephone 
is  absun],  l«^use  it  in  only  «  part  of  tiic  telephone. 
There  would  be  no  use  in  adjusting  a  telephone  tu 
such  a  dolicilo  pitch,  because  the  jar  of  a  building, 
the  hum  and  roar  of  the  city,  woidd  iccp  up  a 
continual  bti;'..  Hence  ii  could  not  be  a  f>ru;tiail 
.Mrticalaung  rclfptionv."    Th'u  ci.lrni:t  s}v;;ik^  i,pi^; 


ciently  well  for  hseIC    Mr.  Edjaoa  iNd  DM  iirai 

the  microphone  bocauso  he  considered  it  %  aulssiuet 
'■  The  hour  foi-  the  reporter  to  leave  canK  all  too 
soon,"  continues  the  article,  "  and  as  be  wan  ttm 
the  laboratorv-  he  heard  Mr.  Edison  saying  ' 
associate.  Mr.  Ualchelur.  '  Let  'cm  fihc  En;, 
steal  the  microphone  if  they  Avill ;  that  i«  only  s 
little  thing.  licfoni  another  two  years  go  by,  ID 
give  'cm  phones  and  graphs  enough  to  make  'em 
sick.'"  To  make  ih-  whole  Uritlsb  nation  w^i 
That  would  indeed  t>c  .1  pull  upon  Julm  UutI  vLk  i, 
would  coovubio  Jonathan  with  delight.  And  Mr 
Edison,  if  he  can  do  this,  if  he  can  make  the  wbolc 
UriiUh  nation  sick,  wilt  earn  for  himself  a  faoie  Iv 
beyond  that  of  Wasliington  or  Columbus,  a  Ua-t 
ivhich  will  bo  sung  by  Yankee  pucts.  and  spuuicl 
by  phonographs  and  strong  minded  females  till  the 
end  of  lime. 

^Ve  never  read  ibe^e  pcrional  articles  oa  Uk 
microphone  in  American  newspapers  without  a 
feeling  akin  to  disgust  which  we  canaot  repress-^ 
Ibeling  which  is  only  tempered  by  |Miy  for  the  poor 
reporters,  who  have  to  attend  upon  a  pqaed 
inventor  and  make  a  note  of  llic  condition  of  hit 
"  historic  hat,"  or  chroaicle  bis  interesting  "Phew.* 
We  protest  in  the  name  of  Kience  and  good  taste 
against  tliomajorttyoribcsesniclfse.  If  Mr.Ediios 
think«  he  is  vstablikhing  his  claim  to  the  invenQon 
of  itiu  microphone  by  charging  iho  ncwspspen 
«'ith  rubbislt  he  is egregiously  mistaken.  Wc  rrfrft 
to  say  it,  but  it  is  loo  true,  thai  he  is  onljr  ihcnJtr 
(arntshing  his  own  splendid  reputation,  and  makinj 
a  laughiu);  stock  of  himsvlf.  In  tlic  fc«-cndj 
utinoKphere  of  American  juurnali»ni  such  a  pnxtcdur* 
may  pass  unchallenged  ;  but  in  Eurapc  it  is  regaidotj 
with  decided  disapproval.  We  luipe  thai  Hfi 
Kdison  in  future  will  l)c  truer  to  himseIC  and 
ho  wUl  i^ontinue  to  astonish  his  age,  rather  by 
fruits  of  his  mechanical  genius,  than  \>y  bi&  doolii 
with  the  newsptipcr  press.  For  what  are  gncal] 
achio^'einents  if  they  Ut>  not  win  respect .' 


CORUEAf.VS  PATENT  IMPROVEDMETH    r 
OF    FIXING     IXSLXATORS. 

I.V   the   ordlnarv   method  of  fixing  iclegraphik  iii' 
sulators,  the  bolt  hy  winch  the  insuLitor  issupf"  '  ' 
(rom  the  arm  of  the  ivlegraph  jjolc  is  usuaJK  ,  ■■ 
ncclcd   Willi   the   insulator   by   ono  vml   l>cinr  in- 
serted and  cemented  in  a  hole  in  tbe  intrn'nr  nt  ilir 
insulator,  the  other  end  oi  the  bolt   ■ 
the  arm  by  the  scruwetl  end  of  the  !>  . 
tbrou({h  a  hole  in  it,  aud  securot  by   ,1  i^ui^  aO~ 
This  method  of  fixing  renders  the  removal  nf  the 
insulator  for  cleaning,  repair,  or  replacen 
iToublosomc.     The  screw  nut  has  (o  be   i: 
and  ihe  insulator  a^  well  as  the  bolt  removro  ii"i-i 
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llie  ami  whenever  a  oew  iokuUtor  is  requiKd.  The 
rusting  of  the  screw  nut  ftod  screw  sometimes 
renders  the  unsctcwing  of  the  nut  ven*  difficult. 

This  di(Tii:u)iy  of  rrniovinc  Ihcinsulatnrs  has  been 
aU(!a)|itcd  10  Lh:  tjverconie  l)y  more  than  one  iu- 
ventor.  The  most  appxrcntly  obvious  method  is 
to  make  tlic  ponjcUin  portioa  of  the  insubtor  to 
jcrcw  dirtvt  on  In  ihc  Ixjll ;  thi^  method,  however,  ik 
not  tn-  any  means  one  whtcli  couhl  be  pncticallr 
Successful.  It  is  absohitely  neceiisan,'  that  ihc  por- 
celain t-up  he  firmly  wrrcwcd  to  the  bolt,  and  the 
iconsequcncc  i*  that  the  expansion  of  ihe  iron  i>  cer- 
tain to  split  the  porcelain.  Another  method  which  has 
1>een  Mitj;K<;Med  I*  to  cement  an  iron  tnip  into  the 
yiorccUin  and  to  screw  the  bolt  into  ihe  former,  the 
difficulty  first  |K>iiiivd  out,  however,  wiUi  reference 
(he  Iwlt  and  nut,  via.,  the  rustinR  wf  the  two 
portions  of  the  iron  together,  wrmlti  apply  equalJy 
to  Mtch  a  method.  It  has  been  found,  indeed,  that 
nn  attempt  to  unscrew  an  insulator  mounted  in  this 
anannc-r  has  resulted  in  the  porcelain  being  ivrenchod 
out  of  Ihc  iron  cup  wcured  to  it;  the  adhesion. 


•crew  Ihmd  of  a  siic  and  farm  proper  to  coeage 
with  the  concave  or  hollow  screw  or  icrcwed  noip 
in  th«  insulator  is  cut.  The  scren'ed  end  at  the 
bolt  a  separated  from  the  plain  part  of  the  bolt  by 
a  tiangc  or  collar  or  shoulder.  In  fiimR  the  in- 
sulator, a  ring  or  washer  of  corit,  india-rubber, 
leather,  or  other  yielding  substance  is  placed  on  the 
screwed  end  of  the  l»olt ;  the  insulator  in  screwed 
on  the  screwed  end  ofthcbolt,  the  washer  being  com - 
pressed  between  the  insulator  and  the  shoulder  on 
the  bolt  when  the  insulator  Is  screwed  home,  the 
washer  by  its  clasUcily  holding  the  insulator  tightly 
on  Ihc  screw  and  preventing  its  removal  by  nbra- 
tion  or  other  acddcjtial  cause. 

When  it  is  wished  tft  remove  the  insulator  foP 
any  purpoae,  its  femoral  may  be  effected  by  giving 
it  an  unscrewing  motion  when  it  H-pamte"*  from  the 
bolt,  leaving  the  bolt  attached  lo  the  arm  of  the 
telegraph  pole. 

Fig.  ]  represents  in  elevation  and  fig.  I  in  vertical 
section,  an  insulator  fixed  to  its  supporting  boU 
according  lo  .Mr.  roidoaux's  method. 


J^.3. 


JTi^t^ 


r^-A- 


U^ii  lUM.  heiwceii  ihe  Ik>Ii  and  llie  cup  Itirtg 
lirtater  than  that  between  ihc  cup  and  ilte  porce- 
lain to  which  it  is  cemented. 

Mr.  Cordt-aux,  of  ihc  Postal  Telegraph  Dejnrt- 
mem,  has  had  these  and  other  difficulties  in  view, 
and  has  devised  a  method  of  fixing  the  porcelain 
oip  to  the  iron  bdl,  whith  is  a^  eflicicnt  as  it  is 
Minplr.    The  method  he  adopt*  is  as  lulIou»  : — 

A  screwed  hole  is  formed  in  ihc  i»Milalor  in  place 
of  ibc  plain  or  unscrewed  hole  nnlinaiilv  made.  On 
that  end  of  the  bult  n-hivh  enicnj  the  insulator  u 


Fig.  .;  rqirescnt!.  in  •wcilon  ihc  iiuulaior  >ep;>t' 
ately.  and  lig.  4  in  cleMttit^ii  the  upper  part  of  ihe 
supporting  boll  .scjiaratel) . 

rt  is  the  porcelam  portion  of  the  insuLtloi';  /  ix 
the  bolt  by  which  the  insulator  is  suf^iortod,  and 
which  is  connected  t»  the  arm  of  the  lelegiauh 
pole  in  Ihe  ordinary  manner.  In  the  axis  of  inr 
insulator  and  near  its  head  a  screwed  hole  c  i^ 
made,  and  on  the  upper  end  of  the  boll  A  is  a  sett  \r 
thread  rfof  a  Ri«c  and  form  pir>f>er  (o  engage  with 
the  con^,-avc  or  hollow  screw  thread  of  the  scewed 
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liolc  c  in  llic  insolatoc  a.  Betnreen  the  scrCTred 
^nd  1/  ol  the  bull  1*  and  ilic  plain  part  of  thf  said 
Kij1t  t^  a  flnnzc  collar  or  shoulder /•.  and  supported 
on  tlii  said  fuingc  collar  or  shoulder  c  is  a  rinj;  or 
wMihcr  /  of  india-nibber  Surrounding  tlic  lower 
screwed  pari  //  of  the  bolt  in  the  msuiner  repre- 
seiued  in  ligs.  j  and  4. 

In  fi3cin>;  the  iftiulaior  a,  the  ring  or  washer/  is 
firHl  plated  on  the  flange  c.  as  represcnttd  in  tig.  4, 
and  [lie  insulator  .1  is  llicn  screwed  on  the  screivcd 
omi  J  «f  the  l>oU  h  in  ihe  manner  rcprcscntod  in 
figs.  1  and  3.  On  screwing  home  the  insiilitor  .1 
the  rine  a  or  washer  f  li  conipiessed  between  the 
internal  <ihouldcr  n*  of  the  iiisulator  >t  and  the 
Mhnulder  /  on  llic  boll,  us  seen  in  fig.  j,  the 
waihcT  /  bv  ils  elJJtticity  holding  the  insulator  .1 
tiuhtly  on  ine  srrcw  */  and  prcvcniing  iht  removal 
of  the  in\uIalor  by  vibration  or  othur  acciJcnlal 
eauie. 

A  rdmarkable  feature  in  this  method  of  fixing  i« 
the  very  higli  insulating  (iroperJy  it  gives  to  the 
insulator,  duo,  no  doubt,  to  the  use  of  the  india  rub- 
ber washer,  and  also  to  the  lact  that  the  icrci.ve<l 
pnrtinn  of  the  iron  bolt  is  not  in  close  contact  with 
the  mats  of  the  |HjrccI»in  of  the  cti[>. 

Prom  a  reference  to  a  table  given  nn  pa^  190 
of  the  number  of  this  ytmrnnf  for  May  1  ^it.  in  which 
the  insulator,  with  Mr.  ('.ordcaiix's  method  o(  fixing 
IK  indicated  under  the  name  "  Porcelain  D.S.P.O. 
Urge  new,"  ihc  fu-st  on  the  list,  it  will  K'  vcen  ihat 
the  nvcragc  resistance  of  a  number  of  tests  showetl 
;i  result  a*  hi^li  a*,  rjt.j"^  megohm*  per  mile  of  Jl 
inMtlalor>. 

We  uTUlciiuand  that  tile  Poii4al  TeleKraph  dc- 
l>.irtinent  \\  I^irgely  ndopting  Mr.  Cordeaux's 
incihod  of  fixing. 

Messrs.  .lohifm  IJiin.,  rbcniix  Work*,  Oiidley. 
are  the  inannra'turcrs  of  the  in^ulalors, 


iifr.Hr.s  RF.rF.ivixr.  microphone. 


with  the  irancminifljt  microphone,  which  mar  !«•( 
the  ordinary  " pencil"  shape.  Pmfcww  nv^m 
employs  a  battery  of  six  trantell  cells,  and,  by  the 
help  of  the  rcsonatinc  dnitn,  is  enabled  to  hear  the 
tickinc  of  a  watch  and  other  sounds  very  dirtiocttv. 
Speaking  heard  by  this  amngemeai  rcscmblei  that 


We  annouticcd  in  our  last  issue  that  Professor 
Hughes  tud  discovered  thai  any  microphone,  pro- 
perly adjusted  for  speaking,  will  alsn  act  as  a 
receiver,  giving  foUh  or  ottering  the  sounds  which 
are  communicated  to  another  microphone  in  cirruit, 
and  that  the  best  transmitting  micmplinnes  were 
al*o,  as  might  be  exjiectcd.  the  oest  receiving  micro- 
phones. He  has  now  designed  a  si)CLial  form  of 
microphone  for  receiving,  which  gives  somewhat 
louder  results  tlwn   tnc   ordinarv"  "(•encil"  micro- 

fhonc.  The  figure  represents  this  spccul  mici'0|>liL>ne. 
t  consisii;  of  a  pair  of  microphonic  contacts,  made  of 
little  Muds  of  pine  charcoiil.  d.  e.  which  are  pressed 
together  by  means  of  the  pivoted  brass  lever,  r,  and 
the  adjustable  spring  and  screw,  c.  When  the  spring 
is  tightenetl,  by  scix-wing  up  tin-  screw  c,  ilic  pressure 
of  inc  upper  contact  n  on  the  lower  is  incrBased. 
and  when  the  spring  is  sUckeiied.  it  is  de- 
creased. Thus  a  pressnre  which  gives  the  be«t 
results  can  be  obtained  by  trial.  The  base  of  the 
cnnirivance  is  of  light,  sononous,  pine  wood,  and  is 
att.iched  to  the  top  of  a  drum-head,  or  resonating 
box.  made  of  a  tin  cytmder,  c,  closed  at  the  upjwr 
eod  b>-  sirciched  parchment.  The  wires,  \  b,  arc 
/or cODoecting  this  rcceiWng  microphone  in  clixuil 


from  aa  imperfectly  adjusted  Bdl  telephone,  ami  b 
liardly  «o  loud  ;  but,  for  the  fin.1  of  ils  kind,  ttre 
results  are  very  striking ;  and  wc  mar  eipeci  uoa 
to  hear  of  receiving  mici'Oplloncs  giving  loud  inJ 
disiiiict  utterance. 


OX  NELTItALI^IXG  THK  EFFKCTS  OF  IX- 
WCTION  BETWF.KX  TELEGRAPH  \ASfS 

Hv  (iiAiti.es  n   wi].sr>N, 


I  RtjiI  ItfCm  lh«  American  EWltia)  S«ci(iy,  ClMCafA 
I'^renArti:  lilrj  1 

The  interference  between  well  insulated  iole|;n4A 
wires,  now  universallr  known  as  iniluction,  (tTt 
m.inifcsted  itself  as  a  disturbing  element,  in  Uti* 
country,  between  wire*  extending  from  Omaha  'o 
Salt  1-ake,  some  few  years  ago.  A^  snmi*  Neriou* 
trouble  hiid  been  cxperiencc>d  in  wiwkiut;  two  i« 
more  parallel  wires  in  that  vicinity.  Mr.  C  H. 
S\immers,  electrician,  made  same  experimenls,  ami 
reported  the  interference  to  be  "current  induction 
It  did  not  manifest  itself  to  any  noticeable  esteni 
«])on  wires  further  cast,  until  the  duplex  snwm 
was  introduced,  at  which  time  it  became  appnrcDl. 
proKibly  on  account  uf  the  kirge  batteries  useil. 

Since  the  introduction  of  the  various  methods 
of  multiple  transmission,  the  cflvcts  uf  itidoctkn 
ha\f  gradually  become  better  known,  so  th»t  tl  tf 
now  re^'arded  by  all  who  have  bad  cxperieace  bi 
working  tlie  (|uadrn|i]ex,  duplex,  ami  other  Uf 
improved  telegraphic  apparatus,  to  be  of  no  link 
im|>ortanc«.  llic  iKwsimlily  of  ^cmo^-in)^  ihti  di4>* 
culty  suggested  itwif  to  mc  about  one  year  agOtSt 
which  time  some  complaints  were  made  of  difBcdtir* 
in  operating  sevemi  Morse  wires  t>eiwecn  OOMba 
and  Sioux  City,  llie  ideas  were  carried  out  eW* 
rimcntally  with  goo]  success  ;  but.  as  tt  wax  posmle 
to  operate  the  above-named  wircu  by  hsvinc  > 
"  tn»TpT\"  wer  ^bcs  itiduclion  ctirrww,  the  arraa, 
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nnnt  tuggexted  was  not  practically  introducttd.  The 
point  in  view  waj  to  devise  a  means  by  ivhidi 
declrical  currents,  similar  to  tlie  induced  currents, 
ooutd  be  established  in  tlie  umc  conductor,  but 
itiMlo  to  flow  in  revci-sc  directions,  so  thnt  00c 
cwrrent  would  be  vntjivly  iieutraliK-d  by  the  other. 

Thiswx*  aocomplishcd,  so  f;ir  ax  Morse  linec  were 
concerned,  by  various  Arran^'cmeniii  of  condensers 
and  induction  coils.  Tlie  lx-.t  rt-MiIts,  hi»wcver. 
were  obtained  by  the  use  of  tfic  irulnclion  coils. 

The  coils  wea'  of  No.  30  si  Ik -insulated  copper 
wire,  about  300  ohms  in  rtfsi«ancc,  the  primary 
connected  in  the  circuit  of  one  line,  the  scconflarr 
in  that  of  the  odicr.  The  nrimiirj-  iintl  \(;c<ini!iir'v 
L-oils  were  exactly  .ilittc.  and  ivcil'  so  wotmd  thai 
the  batterT,'<urrcnis  ol  ihc  respective  lines  woiiKl 
ps&s  Around  the  wrfl  iron  core  in  opposite  directions 
wben  scut  from  the  wme  end  of  tlie  lines.  U  ts 
obviou=,  from  Ihc  arrangement  ttt  the  tonsiiiuciH 
coils,  that  the  induceil  cun-cnts  of  Ihc  <oi/  will  lluw 
to  line  in  a  direction  reverse  to  Ihc  hne'iwtHetian 
mrrt'ili. 


R  and  S'  shunt  the  entire  oombination  on  «tiMr 
side.    These  tbuou  fiidlitato  the  essential  adjukt- 
ment  of  the  equating  current*,  and  also  lesson  (he. 
elTcct  (if  retardation,  caused  by  the  helices,  to  the: 
b.iltcrv  •current*.  '  : 

Suj>po«e  the  line  .v  to  have  a  battery  at  ca£h 
terminal  in  the  usual  manner.  On  closing  the  cir- 
cuit, two  induced  currents  will  be  generated,  flowing 
in  opposite  dir^ections ;  one  in  the  line  n,  directly  ; 
the  oltH-r.  Iiy  mem*  ol  the  induction  coil  c.  These 
will:  ncLitralixe  and  obi*iue  the  difficulty  occasioned 
by  the  induction  currents  from  the  liool 
'  Arranf,'emcnls  ven.-  similar  to  the  »bovc  were 
lentcil  cxpcrimetit-ilU  on  wiii-i.  between  Chicago, 
tlufTalu  and  Pittsburgh,  with  the  hope  Of  reraonng 
un  interference  whieli  diy^bletl  llic  wires  tn  .so  great 
an  extent  that  it  w.is  rcgaidcdns  almost  impu^^ible  to 
woik  two  of  thcni  qiudruploxod  at  ihe  sumo  time. 
With  "iliglit  modiliuilioiis  iif  tliii  arrangement,  the 
inductive  disturlxmcewasdissipiicd,  but  the  reaction 
uf  the  helices  caused  by  the  tstia  current,  niierfered 
somewhat  n*ith  the  transmission  of  thOM'^iib.    It 


It  was  at  once  aliscived  tli;il  liuving  ilic  lw« 
curtcnts  equal  in  strcugtli  was  not  the  only  eiiWfl- 
lial  cundilion  requiring  eonstdciatiod.  The  timr  of 
tlwr  ctlalilishnient  of  Ihc  two  cnncots  must  be 
esAk-ily  the  fiamo  in  »ny  section  «>f  the  line  where 
Ibe  neutmli^^tion  in  lo  1>o  4'l1(\:tcd;  ullierwisc,  two 
rurrcots.  opp^Kite  in  their  direction,  would  be  suh- 
btiiUTud  for  the  xingle  induction  current,  iind  thfy 
l»nihalMy  would  not  materially  lessen  the  diftirulty. 
After  trjing  varioua  devices  to  meet  lliis  condition 
of  /"«',  the  most  8uccc».sful  results  wt-re  rtbt»ined 
by  an  apjilication  of  electro- magnets.  The  artifi- 
cially induced  currents  were  made  to  Row  through 
the  coils  of  a  series  of  electro  magnets,  which,  by 
their  reaction,  prolonged  Ihe  durauon  of  these 
currents,  and,  by  means  of  a  rheostat,  which  formed 
n  shunt  around  ilicni,  die  proper  adjusiaient  was 
obtained.  By  increasing  or  diminishing  the  amount 
of  Instance  in  the  thunt,  tlie  pruloti^in^  ejects  of 
the  eloctro- magnets  aui  l>e  adjuMcd  at  pleasure. 

The  application  of  this  arrangement  to  "Morse 
line^"  is  shown  in  fig.  ::  i:  represents  an  induction 
coil,  constructed  with  two  well  insulated  copper 
vrtrcfi,  with  an  adjustable  care  of  suit  iron  ;  a,  a',  i 
and  ^'  ait;  elect ro-ni.-igncts  placed  in  the  path  of  the 
induced  currenis  generated  in  the  coil  1'.  their 
hiDClion  being  to  regulate  the  timr  of  Uic  nculraliza- 
tioo  of  the  two  induction  currents.    The  rhoo:»lat» 


n  well  Knuwn  iluii  when  an  clvclio-nia^nel  of  any 
eMtnidcfiiblc  size  is  iniwrlcd  in  a  line  being  worked 
qikidruplex,  wrious  difficulty  is  experienced  in 
working  through  il. 

In  the  quadruiilex  syBtem  a  pie»«nl  used  by  llie 
Western  I'liinii  relfgr»j)li  ('omixiny,  the  conditiob 
of  reversing  ilujmlcs  of  ihc  entire  hulteryconsianiljp 
occur*,  and  at  each  j-cvt-rt-al  thvie  is  an  iu^iianl  of  no 
magnetism  in  the  rclay.s  at  the  di.->tant  end  of  the 
lino;  and,  as  a  consequence,  the  armature  of  Llic 
Xo.  2  relay  has  a  tendency  to  yield  to  the  force  of 
the  .springs  used  to  adjust  o^-cr  the  "  small  end  "  of 
the  battery.  When  the  helices  arc  pinccd  in  the 
line,  this  neutral  space  becomes  mate  apparent,  and 
on  long  line*  would  cause  an  imerfereacc  of  signals 
being  transmitted  in  Ihc  same  direction.  The 
effects  of  reiaidaliou  to  reversaU  were  less  when 
the  helices  were  placed  in  the  artificinl  line,  than 
when  in  the  actual  line.  This  arrangeniont  is 
clearly  shown  in  Fig.  2. 

]i  is  evident  that,  with  the  "  bridge"  or  difTereo- 
tial  principles,  all  (hat  is  required  to  alTect  the  end 
in  view  is  to  cause  ihc  two  artificini  lines  to  act 
upon  each  other  in  a  manner  similar  to  the  actioii 
ol  ihe  actual  linos.  In  the  diagram,  an  induction 
coil  is  *howil  as  a  pari  of  the  artifiLial  lines  of  the 
respective  quadruplcx  anangcmcnts  l^c  t*'"  wires 
being  well  itisii\»!H;d,  and  vivj-iiti^  iMiftVfi  v&a    '^'^' 
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Ufnngcment  appmxinutcs  sufficiently  to  0>e  con- 
dition of  indui:iion  behvccn  ihc  lines  when  pro|Tcrly 
iLdjuiited,  n'liicli  is  doiiv  in  the  saiiu  -nsiinQi  as  in 
the  firM  imagcmcnt,  the  same  combination  of 
rhcostuis  and  elcctro-maiineLs  being  used. 

A  combination  wiUi  condensers  subsiiciited  for 
the  induction  c^iU,  i<i  at  present  used  on  iwo 
yrins,  one  Trum  Chicago  to  Butfalo,  and  the  other 


short  duration  will  flow  back  thrauuh  ibe  k  _ 
of  II,  and,  iDcordiiig   to  well-«sl*l>Iisliird  elcctii 
Ijwr,  nill  be  in  the  rvi-crse  dircclion  to  ihe  indod 
current,  and  am)li»rr  current  of  short  duration  wflT 
flow  in  (he  u'ttf  direction  as  ihc  inducinij  currow 
when  the  battery  is  withdrawu,    Ai  the  n]onii,T. 
the    tnduocd    curreiU    enters    the    relays,    mh:!' 
currents,  originnling  in  the  condensers,  also  ft"ii 


I 

i 


I  ("hicajjo  to  Pittsburj-h.  The  ticutralizing 
t  uf  (hecondentcrs  is  ver^'  much  the  same  a« 
that  of  the  induction  coil,  nnd,  on  nccoiini  of  Ihc 
toriner  being  mure  ixMdily  adjustable,  they  h«*e  up 
to  the  present  time  been  prcfcircd.  The  former  is 
0  new,  No.  5  gauge,  erected  last  summer  (1877). 
over  the  P.,  I-t.  W.  &  C  R.R.,  from  Chicagy  lo 
Crestline,  Ohi6,  thence  to  Cleveland,  m<j  C...  C.  C.  A 
I.  and  L.  S.  &  M-  S.  to  BulKilu.  The  inductive 
Interference  being  so  great  between  wires  extending 
from  Chicago  lo  Bufl-ilo  on  ilie  s.inic  line  of  poles 
a»  to  practically  nullify  the  working  of  two  quadru- 
plcx  circuits,  from  Chicago  to  Crestline,  a  distance 
of  179  miles,  it  is  parallel  to  and  within  thirteen 
inches  of  a  Xo.  6  galvanized  wire,  extending  from 
Chicago  to  Pittsburgh.  This  is  the  only  quadruplex 
circuit  in  the  vicinity  of  the  new  wire. 

The  induction  between  these  wires  at  once  Iw- 
came  flppareni  lo  such  a  degree  as  to  prevent  the 
successful  opcnition  of  both  quadruple:se5  at  the 
same  time.  The  arr^ingemcnt  shown  in  Imk.  ji  en- 
tirely obviates  this  difiiculty,  and  Ihe  simultaneous 
npi^mtion  of  the  two  wires  1ms  been  [lerfectly 
succe^sful  since  its  tipplicaiion.  Us  action  is  as 
follows : 

If  the  inductive  effects  of  the  two  wlrvs  are  equal. 
the  condenser  E  is  alone  necessary  to  cITcct  the 
neutralization  ;  but  when  the  two  wires  are  eniircly 
dimimil^ir,  the  two  diagonal  condensers  r  and  c 
are  required  in  connection  with  r.  If  n  +  current 
enters  line  a  at  a,  it  trill  divide  into  two  puis, 
one  part  passing  to  the  line,  anti  the  other  to  the 
eirth  by  war  ofthc  nrtificia]  line.  When  the  line 
cnrreDt  reacflcs  that  section  of  the  conductoi  whidi 
/f  ia  proximity  to  »,  ;i  current  of  comparulWe^y 


hack  through  the  other  coil  of  tlit-  »umc  instruments 
but  produce  an  opposite  eBcct,  on  account  of  ib- 
(lifferentinl  nrrongement  of  the  coils,  and,  consr- 
qucntly,  tlic  ni.igiietic  elleci  of  the  inductioa 
ciirreuu  in  practically  rcndcrod  null.  Kadi  bar 
a  current  sent  into  a  is  fncrrttud,  jeitM^tm, 
liiminiihtd  yi  rr.frifd,  the  eUvtricil  eonditioo  0!  the 
condensers  between  the  artitical  hncs  underlie 
the  same  change,  and  causes  thereby  a  difference  i" 
potential  on  the  cnndenser-plalcs  in  c/^nnection  wits' 
line  a,  the  resultant  ol  which  is  a  scries  of  momeniu^ 
elc<nrical  currents  between  the  condensers  and  Hit 
eaiih.  A  portion  of  these  current  s  Bows  through  th* 
relays,  there  mcetingandncutraliting  the  effects  of  tbr 
line  induction  currems  ;  /and  g  ore  dectn>-nugiiet« 
and  resistance  coils  used  to  regulate  the  UtRt  inil 
Rdjust  the  discharge  of  the  condensers  so  as  !■' 
exiieily  equate  the  line  currents. 

When  a  dtssimibrity  exists  in  the  induction 
eurrenly  of  ihc  two  liiie^  the  proper  ud^ustmcnt 
condensers  for  one  tine  may  not  xufbce  for  l 
other :  the  iwn  omdensers  u  und  F  arc  then  u>ed  i 
C'lmbinalion  with  r.  Should  a  )io  ofa  hiiger  gaui 
of  wire  than  o,  or  iu  umducltvity  he  superior  (nm 
any  other  cau«e,  it  is  evident  that  more  .iriilicial  liw 
induction  will  be  required  to  compensate  for  thf 
influence  of  B  than  that  of  a.  When  ibis  diiiStni' 
larity  arises,  it  is  clearly  seen  that  it  can  I* 
compensated  for  by  properly  adjusting  g  and  Ft 
By  reference  to  the  drawing,  it  is  clear  that  tiM 
dischai'gc  of  r,  will  only  ufTect  the  relays  of  line  n, 
and  thut  of  f  will  only  aflcct  line  a.  The  cni- 
I  rents  in  one  direction  pass  to  earth  and  to  Ui 
I  (diflerenlially),  and  In  the  other  direction  add 
^  ihe  dischar^  of  E. 
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In  the  :t)>ovo  arrangements  ai  applied  to  tbequad- 
niplex,  duplex,  and  oihcr  sysrcms  on  the  "  bridge  " 
and  "differential"  pHnciples,  it  will  be  obMtrv-ed 
ttut  nothing  has  been  said  of  the  inductive  efTcas 
of  the  out-goinK  current  upon  the  relays  at  the 
distant  slAtion.  On  a  line  of  any  considerable 
length  where  the  earth  is  used  as  a  pan  of  Uie  cir- 
cuit, the  effects  of  induction  do  not  seem  »o  RrciH  at 
the  remote  terminal,  and  the  induced  current  is 
found  to  now  oppo&ile  in  diicction  to  the  current 
caused  by  the  same  influence  al  the  "  home 
station  : '  i^.,  when  a  current  is  sent  into  the  line, 
the  induced  current  which  is  generated  and  Rows  to 
earth  at  the  remote  end  of  the  line,  is  iti  the  same 
direction  as  the  tattcry-cuirenl.  while  al  ihe  home 
station  it  is  in  the  opposite  direction.  A  brief 
explanation  of  this  ts  as  follows  :  When  the  current 
is  »ent  to  line,  Uie  litter  gradually  becomes  charged, 
and  as  this  action  takes  place  the  particlc&  of  matter 
in  the  adjacent  conductoff,  by  inuuctivc  action,  arc 
polarized,  "the  opposite  kind  of  elect riciiy  being 
attracted  and  hvkl  lx>und,  and  tliu  s;inte  kind 
re|icllcd,"  which  flows  to  the  eurih  a[:cordin^  to  the 
law  of  derived  circuits.  When  ilie  battery  cunwnl 
first  enters  the  line,  the  maximum  effect  is  felt  al  the 
home  station,  and.  as  it  approaclies  the  remote  ter- 
minal, the  effect  gr^idually  diminishes  until  the  elec- 
trical centre  of  the  other  wire  is  readied,  when  the 
first  effect  is  a  minimum,  l-'rom  this  tinio  the  effects 
at  the  remote  tcnninal  ffradually  increase  until  a 
maximum  is  reached,  when  the  entire  induction 
current  erases.  Similar  effects  arc  produced  when 
the  current  is  withdrawn  from  Uie  line,  except  that 


If  ire  suppose  the  first  current  sen!  to  line  to  bd 
+,  the  induced  current  caused  thereby  would  also 
bo  +,  but  would  flow  in  the  opposite  direction. 
Now,  should  the  haltery  current  be  withdrawn,  the 
induced  cuiTont  would  again  be  +.  Howin;^  back  to 
line,  ir  at  thiv  moment  a  reversal  should  take  place, 
Ihe  same  effect,  in  addition  to  a  —  current  flowing 
from  the  line  would  be  the  result.  Of  course  a  — 
current  in  one  direction  produces  the  same  magnetic 
effect  »i  A  —  curi-ent  in  iho  oilier  direction,  and. 
conM^uenlh',  reversing  the  battery  greatly  increases 
the  inductive  inlerfcrcnce. 

It  tviil  be  ohsen-ed  from  the  above  lacts  that  the 
requisite  direction  of  the  neuiralixjng  current  at  onn 
extTiomity  of  the  line  would  only  .-lugmciit  the  imcr- 
ferencc  if  applied  at  the  other  extremity,  and,  there- 
fore, the  ncutniiizing  current  must  produce  oppoiiice 
effixts  at  the  two  tcrminaU.  The  mduction  coil  I., 
shown  in  Fig.  3,  is  used  for  thi.-i  purpose.  Its  two 
constituent  coils  arc  so  wound  that  the  cuiTCnK 
entering  the  two  Unci  ^vill  flow  around  the  core  in 
the  same  direction,  :md  thereby  «iu<c  induced 
currents  of  the  same  kind  as  those  flowing  hack 
from  the  line,  and  re^'e^sc  to  those  tlowing  to  earth 
at  the  remote  terminal.  These  currents,  when  pro- 
peily  adjusted  with  regard  to  tbeir  Urength.  now 
over  the  line  and  neutralize  the  effects  of  induction 
upon  the  remote  relays.  prtKludng  no  effect  upon 
the  home  relays  on  account  of  the  location  of  the 
coil  with  reference  to  the  differential  ftrnmgcmcnt. 

I  fuund  tJiat  good  results  could  be  obtained  by 
using  a  condenser  made  of  two  well  insulated  wires 
wound  parallel,  witli  less  adjusting  lluD  wjia  neccs- 


vftflaJl/ i 


,« J  polarised  articles  resume  their  normal  condition, 
and  therefore  the  induced  currents  will  lie  in  the 
opposite  direction  to  those  caused  by  the  polarixa- 
tion.  Wiicn  a  current  of  oppaiito  polarity  is  sent 
into  the  line  at  the  moment  of  withdrawing  the  first 
current,  the  paiticlcs  not  only  resume,  ihcir  normal 
condition,  hut  they  immediately  arc  again  polarized, 
the  electricity  that  was  btfoic  bound  being  repelled, 
causing  an  opposite  current  to  flow  back  through 
the  relay's. 


san-  with  the  tin-full  condensers.  An  instrument  of 
this  descripliuii  has  a  more  perfect  resemblance  to  a 
telegraph  line  than  the  combination  of  electro- 
magnet and  rcKintaiico  coils,  which  are  necessan,-  to 
the  aiTangemenis  when  ordinarj-  condensers  are 
used. 

With  an  iijs^Crument  of  this  kind,  constnictcd  with 
two  well  insulated  copper  wires,  the  electro-static 
ilischarge  of  the  No.  5  gauge  wire,  (com  CUvca^  \» 


99S 


THE  TRLEGRAPHIC  JOtTRNAL. 


[Jiw-T  IS,  iitia. 


riiis  Bpparaiii5.  wiih  proper  meins  of  udjuBtmcnl, 
vruM  Kub^liluled  for  the  CQiubination  of  condensers 
ordinanlv  used  for  this  purpose. 

Tbe  elcLtro-staiic  charge  of  a  telegraph  wire,  or 
snv  other-  conductor,  is  supposed  loT*o  caused  by 
induction,  ■'  and  without  this  induction  the  conductor 
connul  bfcoiuc  charged."  • 

Assumiii^  the  :ihovc  to  be  a  fact,  tho  charae  of  a 
telegraph  wire  must  bo  mosU}'  duo  to  the  inliucflca 
i^  the  earth — the  dieloctrip  tleing  the  xtmoipttcro. 


Why.  then,  would  not  a  smaller  ^uge-ifire,  atUV 
to  ine  esiLlh,  have  llie  same  oipacity  as  a  larger mn ( 
a  correspondingly  pr&iter  diflanco  away  ?  Enperv- 
meiit  has  shown  that  it  will,  and  it  is  thought  tlm 
in  the  application  of  condensers  in  the  coastractioo 
of  artificial  telcffrapli  linet,  this  furm  of  oondemcr 
will  give  much  iictler  rcsullH  than  the  combiiubai 
with  resistance  coils  at  present  used  to  accompli«ih  i 
gradual  discharge,  whicn  is  Itic  condition  of  the  dis- 
charge of  an  actual  tine. 


A  SINGLE  CURRENT  DUPLEX  TRAXS- 
LATOR. 

Bv  W.  KESNETT. 

Tci  the  Editor  of  rilB  TELEGR\MIir  JOURKAI™ 
The  enclosed  is  a  sketch  ol  a  Single  Current 
Duplex  Ti-aiiilator,  for  your  inspection.  Very  litllc 
explanation  of  the  figures  and  m:inntir  of  working, 
i«  HccesMiar)',  a^  the  »itbject  is,  uo  doubl,  well  known 
to  all  your  readers. 


The  incoming  current  front  the  "  Up "  stiiion 
pawing  through' the  diff^-rcntiai  relay  v  (SieroeBt 
polarised),  closes  Uie  local  circuit  in  which  another 
relay  It  is  introduced  as  an  automatic  kev,  wbow 
tongue  w  iii  connected  to  batter)-  b,  through  iiHtcli 
D.  Battery  a  Mipplios  the  power  for  thc^-Do»ra" 
section,  which  dividing  at  Ti,circubt05  in  e(|uiJaD4 
o)>p:>sile  directions  in  diflerential  relay  R,  thus  ~ 
occiVing  no  influence  upon  its  tongue  T, 

Should  tho  "Down    station  be  funding  at  tho 


ra 
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Kf^tttttal   P 


2CvX 


EttyfK 


The  switch  connections  arc  as  foHows  : — When 
the  handles  ure  turned  to  the  left  for  translation,  R 
and  c  «iL-  til  i.xjmact.  and  a  disconnected  :  n  rind  P 
in  coniact,  and  e  disconnected.  When  turned  to 
Ihc  right  for  wnulo  working,  or  division  of  line,  D 
and  E  arc  in  cnntacr,  and  F  disconnected  ;  a  and  c 
in  contact,  mid  ft  disconnected. 


same  time,  the  "Dnvm"  line  current  from  b  be- 
comes neutralixed,  the  compensation  current  then 
coming  into  forco  closes  the  local  circuit,  bringtiig 
Imitery  a  into  use  for  the  "  Up"  line  bv  means  <tf 
the  tongue  v  of  the  automatic  key  n.  The  eurrtnij 
from  A  dividing  at  s,  as  in  the  other  case,  complete 
the  transUuion. 
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THE  ELECTRIC  LIGHT  AT  N'OTTINGHAW. 


Last  nighl  at  lo  o'clock,  in  accordance  with  the 
arrangements  made  ^*  the  borough  engineer,  Mr. 
TaibcrtlOii!,  Messrs,  Siemens  Bros.,  exTiibitcd  Ihe 
dectric  light  at  the  Health  Committee's  Wharf  in 
Ihc  East  Croft,  London  Road.  Tlic  light  was  similar 
to  that  exhibited  in  the  Market  Place  and  at  the 
Ctstle  on  Wednesday.  The  effect  in  and  adjoining 
the  irharf  was  sitisCictor^-,  every  point  being  clearlj- 
ilTnminnted.  A  cumber  of  gentlemen  had  been 
invited  to  attend  on  the  occasion.    Amongst  those 

E resent  we  noticed  Mr.  Councillor  Lindlcy  (ex- 
hcrifT).  Mr.  Aid.  Lambert.  Mr.  Aid.  Woodward, 
Mr.  Aid.  Fon!  (f-hiiirman  of  the  Health  Committee), 
Mr.  Councillor  Walker,  Mr.  Councillor  Tuiin,  Dr. 
Seaton  {Medical  Officerof  Health),  Mr.  W.  R:chj>rcl« 
(Chief  Sanitary  Inspector  of  NoUingham).  .\ftcr 
the  electric  light  had  been  exhibited  for  wine  time, 
those  present  retired  to  an  adiaccnt  office,  when  Mr. 
TarbMlom  stated  that  originally  it  n-as  intended  that 
Messrs.  Ilflll  &  (!o.  i.houm  illuminate,  bv  means  of 
their  light  which  had  been  uwd  by  Ihc  French  nnd 
English  t'lovernments.  L.Trj^c  msnudictoricK  in 
Pans  had  been  ilhiminatrd  by  electric  lights,  and  it 
had  been  considered  ad»-anTagcoU5  to  apply  it  to 
those  premises  in  order  to  see  the  effect  of  the 
application,  in  cont«quence  of  the  results  which  had 
wen  produced  in  Paris.  Messi's.  IJall  and  Co.,  hyw- 
ever  laiietl  to  come  forvrard,  but  fortunately  the  pro- 
moters ni-magcd  to  fall  back  on  the  firm  of  Siemens 
Bros.,  who  made  the  necessari-  arrangements  there 
in  18  hours.  Oneof  the  lights  was  exhibited  tn  the 
Market  Place,  and  another  at  the  Casllcon  Wednes- 
day night,  but  thoM  present  had  been  invited  to 
itispect  (be  light  as  it  was  exhibited  at  the  Works  of 
the  Health  Committee,— AW//«^/.»w;/A»/i£'.r/^fM. 

Wc  may  remark  that  the  app3I^tu^  employed  by 
the  English  Government  is  the  same  as  that 
exhibitetl  at  Nottingham,  nnmely,  Siemens*  appara- 
tus ;  and  that  sevei.il  nianufaclOfie»in  England  now 
employ  Sirmens*  electric  light  in  preference  to  gas. 


REPORT  OF  THE  AMERICAN  COMMITTEE 
ON  DYNAMOELECTRIC  MACHINES. 

The  Doard  of  ManaRcrfi  of  llic  Franklin  Institute 
having  empowered  its  Committee  on  Instruction  lo 
purch-ise  a  Dynamo-Ek-ttiii:  Machine,  it  wa^  deemed 
adrisable  to  examine  into  the  merits  of,  and  to  test, 
ibc  variuUB  machines  olTcied  fur  sale.  This  was 
undertaken  partly  as  a  guide  in  making  a  selection 
ii?r  purchuse,and  also  tu  obtain  reliable  data  icgard- 
tng  the  ndaplabilityuf  !iuch  machines  tu  the  ]<roduc- 
tion  of  light. 

In  t-icw  of  the  scientific  importanco  of  the  work, 
the  Committee  on  Instruction,  which  consists  of  five 
members  of  the  lioard  of  Managers,  availed  them- 
selves of  the  services  of  four  otlicr  members  of  the 
same,  who,  by  request,  assisted  in  ihc  invcsligaiio:i, 
and  now  join  in  this  re^iorl. 

The  work  was  divided  among  sub-commit  tecs  as 
follows : 

On  Photometric  Measurements,  Messrs.  Briggs, 
Profs.  Rw^rs  and  Chose.    On  EU-cirJc  Measure- 


meats.  Profs.  Houston,  Thomson,  and  Mr.  Rand. 
(Mr.  Rand's  business  engagomenia  prevented  but 
taking  active  part  in  the  work  of  this  sub-com- 
milteo.)  On  l>)-nam*cal  Measurements,  Hew*. 
Jones,  Sartain  and  Knight. 

The  source  of  power  fur  the  experimeuis  was  an 
upright  Gleam-tsngiuc  beliMgtne  to  the  Institule.  It 
lias  6'  bore  of  cylinder,  and  s'  siitike,  heavy  fly- 
wheel 30'  diameter,  and  governor  ho  ^uljusted  as  to 
give  speeds  from  100  to  JSO  revolutions  [>cr  minute. 
The  machines  .submitted  to  examination  were  as 
follows  : — Their  dimensions  arc  given  in  Table  I  : 
A  Gramme  machine  (similar  in  form  to  that  given 
oa  page  191,  Vol.  V.  of  the  TrUgra^ic  ymrim/).  A 
large  and  small  brush  machine,  which  each  have 
for  their  magnetic  fields  two  horse-shoe  clecti-o- 
magiiela,  with  their  like  poles  facing  each  other,  at 
n  suitable  dihtanit;  aporl,  the  circular  armature 
rotating  between  tbem- 

In  each  machine  the  currents  arc  generated  in 
coila  of  copper  wire,  wound  upon  an  iron  nng.  con- 
stituting the  armature,  'iliis  ring  is  not  entirely 
Cdvercd  by  the  coil*,  as  in  ihg  Gramme  armature, 
but  the  alternate  uncovered  spnces  between  tbo 
coils  are  almost  completely  tilled  by  iron  extension* 
from  the  ring,  thus  exposing  large  tUrfaccs  of  tho 
armature  ring  fur  the  dissipatiun  of  heat,  due  to  its 
constantly  changing  magnetism,  ai«  in  the  Pacinottl 
machine. 

The  ring  rcvoK'cs  between  the  poles  of  two  largs 
field  magnets,  the  two  positive  poles  of  which  arc 
at  the  same  extremity  of  the  diameter  of  the  arma- 
ture, and  the  two  negative  ^>oIe»  at  Ihe  opposite  cx- 
ircmJtv,  each  pair  constituting  pmctically  extended 
poles  of  opposite  character, 

The  coils  on  the  armature  ring  arc  eight  in  num. 
bcr,  opposite  ones  being  connected  end  to  end,  and 
the  termin.ils  carried  out    lo  the  commutator.     In 
order  to  place  the  commutator  in  a  cunvenicnt  posi-  fl 
tiuii,  the  terminal  wires  arc  carried   through   tho  V 
centre  of  the  shaft,  to  a  point  outside  the  bearings. 

The  commutators  arc  so  arranged,  ihul,  at  any 
instant,  three  pairs  of  coiK  arc  interposed  in  the 
circuit  of  the  iiiachinc,  working,  as  it  were,  in  muE* 
tiplc  arc.  the  remaining  pair  being  cut  out  at  the 
neutral  point ;  while  In  the  Gramme  machine,  the 
numerous  armature  coils  being  connected  end  to 
end  throughout,  and  cooncciions  being  made  to  the 
mctaJ  strips  composing  the  commutator,  two  sets  uf 
coils  in  multiple  arc  arc  at  one  lime  inteiruscd  in 
tlic  circuit,  each  set  coiiBliluling  one-half  of  the 
coils  on  Uie  armature. 

Hie  commutator  consists  of  segments  of  brass, 
secured  to  a  ring  of  non-conduclinR  matcrinl,  carried 
on  the  shnft.  These  segment.-*  are  divided  into  two 
thicknesws,  the  inner  being  ncrmanently  secured 
tu  the  non-ccni(iiirting  material,  and  the  outer  ones, 
which  take  all  the  wear,  are  faBicncd  to  the  inner  in 
such  a  manner  that  they  can  be  easily  renim-cd 
wlicn  required. 

'llic  commutator  brushes,  which  arc  composed  ot 
strips  of  hard  brass,  joined  together  at  their  outer 
ends,  arc  inexpensive  and  easily  renewed.  Tho 
high  speed  .it  which  these  machines  are  run,  toge- 
ther wilh  the  form  of  the  annature,  cause  the  rota- 
tion of  the  litter  to  be  considerably  resisted  by  the 
air,  and  producing  a  humming  sound,  bin  oiherwj 
thcv  run  smouthlv  ;  the  heating  of  (he  armatui-tt 
being    inwnwAtraWie,  u«v   ti.'i'aft&tvj,   \i»^  ^  " 
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aft<r  four  and  lhree-<]narter  hours' nin.  TIh-v  arc 
Ki'mplc  in  construction,  all  the  working  pons  being 
easily  acccssibk',  and  ihc  cost  of  maintenance  low. 

In  the  Wallace- Farmer  machine,*'  ttie  inagneiic 
field  is  also  (iroduced  by  two  horse-shoe  clectro- 
inaRncts,  byl  with  |K)ics  of  opposite  character  facing 
cacti  otiier.  It^^twecu  the  arms  of  the-  magnets,  and 
pasaing  throu^li  ihc  upi'i(>hts  suppoiliii(>  them,  is  the 
■haft,  cam-inR  at  its  c<*ntrc  the  miating  armature. 

This  coaaiiits  of  a  disc  of  cast  iron,  ncai-  liie 
periphery  of  which,  and  at  right  pnglcf  to  either 
ucc,  aro  irun  cores  wound  with  insulated  wire. 
thu&  comtlitutiiic  n  dtmblc  kl-Hcs  of  coils.  These 
armaiure  coils  h«ing  connected  end  to  end,  the 
loops  so  formed  are  connected  in  ihc  same  manner, 
and  to  a  commut:iiQr  of  (he  same  construction,  ns 
that  of  the  Gramme.  As  the  armature  rolat<^,  the 
cores  pass  bclweei)  the  opposed  north  and  south 
poles  of  the  field  magnclK,  and  the  current  "cncrated 
tiepends  on  the  clunge  of  {xilanty  of  the  coten.  It 
will  be  seen  thai  this  constitutes  a  double  machine, 
each  series  of  coils,  wilh  its  commutator,  1>einf; 
capable  of  use  quite  independently  of  the  other; 
but,  in  practice,  the  electrical  connections  arc  so 
made,  that  the  currents  generated  in  the  two  series 
of  armature  coils  jkiss  through  the  Rcld-macnet 
coih,  and  arc  joined  in  one  external  circuit.  This 
form  of  armature  also  prcscnu  a  OHisiderable  tm- 


The  ojiinkma  as  to  the  comparatiro  OMtits  oT 
the  machines  submitted  for  cxaminatiua  were  m 
follows  : — 

I.  TIjc  Gmmmc  machine  is  the  most  ccononucal, 
considered  as  a  means  for  converting  motive  powtf 
into  electrical  current,  giving  in  the  arc  a  uscTul 
re.<tilt  equal  to  38  per  cent.,  or  to  41  per  cent,  after 
deducting  friction  and  the  resistance  of  the  air.  lo 
this  machine  the  loss  of  power  in  friction  and  local 
action  is  the  least,  the  speed  being  <:umpaiati%*e1<r 
low.  If  the  rc$Utance  of  the  aiv  is  kept  normd, 
very  little  heating  of  the  machine  rcsulu,  and  then 
is  an  almost  entire  absence  of  kparks  at  the  con- 
mucator. 

3.  The  large  Brush  machine  comes  next  in  order 
of  efficiency,  pvinc  in  the  arc  a  useful  effect  equal 
to  31  per  cent,  of  the  toml  power  used,  or  ^7i  pa 
cent,  after  deducting  friction.  This  machine  ta 
indeed,  but  little  inferior  in  Ibis  rcs[)ect  to  Uii 
Gramme,  having,  however,  tlie  di&advaatujc*  of 
high  speed,  and  a  greater  proportionate  ma  of 
potver  m  friction,  etc.  This  loss  is  nearly  compoa- 
sated  by  the  advantage  this  machine  possesses  over 
the  othci'^  of  working  with  a  hi^h  external  conpsitd 
with  the  interna]  resistance,  this  also  ensuring  com- 
parative absence  of  heating  in  the  machine.  Thii 
machine  gave  the  most  powerful  current,  and  consc' 
qucntly  the  greatest  lighL 


TABLli    I. 
Showiko  WaiGHT,  Power  Aisokbed,  Licht  Puouuckp,  ktc,  by  Oy.\.M(o-Et.scrRtc  Machinbs  Tistsd  n  i 

COMMITTEB  or  TIIK  Fk.^»ki.ik  I^STITUrt,  l877-6. 


If  AUK 

bf  Ma(.iiinl 


Large  Brush 
Email  Brush 
Large  WalLiec 
Small  WM»a: 
Gramme... 


1 

I 


■f 
■f 


CorrsK  WikB  ut 


AKMATI-ae. 


Sim.      ,  Weight. 


FitLo  MitRMns. 


Sim. 


475 


*o6i  in.  I  32  lbs. 
'063  in.    24  lbs. 


6uo     '04  J  in. 


3SO 
3«6 


■a|3  in. 
•059  in. 


•134  >"■ 
'D96m. 


SO  lbs,  I  '114  in. 
i8i  lbs.1  '098  in. 
9t  lbs.    'lod  in. 


Weight. 

100  lbs, 
8o!b», 

I  as  lbs. 
4t  lbs, 

57k  lb*. 


13*01 
1400 
800 


800 


LiCIIT  HIO- 
III  CU>  IK 

Stakmakd  I  J!^ 

CAMDLCk.  2  i 


900  !i3«^»3r 


covered  surface  o(  iron  to  the  cootine  efTccL  of  tlie 
air,  but  its  external  form,  in  its  fan-Tike  .iction  on 
Ihc  air,  like  that  of  the  Brush,  presents  con-iidcmblc 
resistance  to  rotation.  In  the  \V.illatc-F.TmK'i 
machine  there  w,is  considerable  hmting  of  the 
axTtuiture,  the  Icmperaturo  being  suSicicnlly  high 
to  melt  sealing-wax. 


•  Th»  aisclimi  i*  ytry  umilor  u>  ilmi  «f  M.  Br^uM,  fikcwn  on 
jeio,.  t'pL  IV..af  tht 


Btgrioi,  ToL/K.of  the  y'tAx^a/tA  I'f  y»t,rnMl,  waii  ib*  litiiijiim, 
lApinrr 


jt.  TUc  &uu)I    Brush  macliiiic  stands    third 
efficiency,  giving  in  the  arc  s.  useful  result  equnl 
27  per  cent.,  or  31  per  cent,  after  deducting  friction.  ■ 
Altiiough  somewhat  inferior  lo  tlie  (ti-aminc.  it  >*• 
nevertheless,  n  machine  .admirably  adapted  to  ibf 
production  of  intense  currents,  and  has  the  .^d^■ac- 
laj;c-  of  heuig  made  lo   lurnisli  currviits  uf  wiJclfj 
varj'ing  electro-motive  force.  By  suitably  cnnnectiagi 
the  machine,  as  before  described,  ihe  clectro-moiii'A] 
force  may  be   increased   to    over  130  volts.     M 
^Qi^wtw^  mwtOKCT,  the  adranUge  of  dJ\'idaa 


JrLV  I?.  i87»,] 


THE  TELEGRAPHIC  JOURXAL, 


3QS       V 


the  conductor  Joto  two  cin;uil«,  a  feature  vrhicb, 
hon-ever,  is  also  possessed  by  some  form*  of  olhcr 
machiaes.  Itic  simplicily  and  cue  of  repsiir  of  the 
cointnubitor  arc  alKo  HdvantagM.  Again,  this  ma- 
diine  does  not  heal  j^rcally. 

4.  The  Wallace- Fanner  niadiitie  does  not  return 
10  the  effective  circuit  as  Urge  a  pmporlion  of  power 
ai  liie  otlier  mactiincs.  although  it  uses  in  electrical 
vork  a  larye  ainotml  of  po^Te^  in  a  small  epacc. 
The  caufic  of  its  smntl  economy  is  the  expenditure 
of  a  large  proportion  of  tlie  power  in  Ihe  produc- 
tion of  local  action.  By  rcmedyini;  this  defect,  a 
rerr  admimble  machine  would  be  produced. 

The  Committee  regret  ihai  a  machine  of  the 
Siemens'  type  was  not  pLiccd  ut  their  disposal,  &ince 
whatever  value  the  rictermi nations  mav  possess, 
iher  wuuld  then  have  Iwen  increased  by  cmbodving 
data  eoRcerninK  a  iiuichino  so  widely  imd  so  favour' 
ably  knon-n,  espeda.Uv  as  the  Siemens  nuchinc 
employ's  an  armature  diRcring  in  construcUon  from 
(hat  of  any  of  the  machines  csaminL-d,  wire  only 
being  revolved,  a  construction  whicli  Uieorettcatly 
5ivours  economy  in  working. 


ON    THE    SPECIFIC  IXDL'CTn^    CAPACI- 
TIES OF  CERTAIN  DIELECTRICS. 


J.  E.  It.  COBDOK,  B.A.  tajali.    Kim  S«ri*».    Communl- 
taled  brrrofeworj.  CLKRK  MAXWELL.  F.R.S. 


rTHE  author  has,  under  I'rofcssor  Clcrlr  Maxwell's 
(BrectiDOS.  carried  out  some  measurements  of  speci^c 
inductive  cji|Kieit)csby  a  new  method.     I'lie  essential 
fcatureii  of  il  are . — 
(t.)  It  is  a  zero  method. 

(2.)  The  electrified  melal  plates  ne\-er  touch  the 
dielectrics. 

(i)  No  permanent  atr.iin  is  produced  or  charge 
communicated,  an  the  clectrincation  is  re\-crscd 
some  13,000  times  per  second. 

Tlie  potentials  of  the  electrified  plates  were  about 
e«|ual  to  that  of  i,DCo  cells. 

The  following  are  the  results  obtained  :— The 
solid  diek-ctrics  were  plates  7  inches  Equate,  and 
from  {  inch  to  I  inch  thicli. 

Dielectric.  Si»ecific  Inducliro  Capacity. 

Ebonite,-)  slabs  of  C(i.)      r5593l 

j^:        ;:^^»    Mea„...r56,.5 

<4.>      1-56693 

Bc^t  (juality  nuita  percna    , i*S9S9 

Chattcrtons  compound   ,,^ v6oSo 

India-rubber    | ''t'''  ■.-■■ »'55" 

(vulcanised 1*5988 

Sulpliur „ 1-6187 

Shellac    1-6302 


thickncsM.'^ 

3.  i,  L  i  inch. 

about. 


Solid  paraftin.  s 
gr.-^io^ai  11" 
Aleltinii  point 

fislalw,  r»ch  J-lnch 
tliick,  about 


Ucao...  1*49753 


•  Hmm  rmmht  ar«  mrreocd  1^  a\i6t  in  the  ptatet,     Jlx 
iiicauioriMiUaMTCUGddctaiiiuiM'iEntL  I'tSCi- 


tBisulpliide  of  carbon 1*4474 

Chance's  optical  f  Double  extra  dense  flint  I'fi&^o 

giiXA,            J  Extra  deaao  flint    i'673J 

Slohsnearly  i  inch  J  Light  flint    1*6677 

thick.           (  Hard  crown 1-6873 

Common   plate  glass,!,,..   ,.«_,, ^ 

a  slabs,  each  i  inch  Ij'  ?  I.A'^MMean...f69ia 
thick.  al3out.  J(>)>'6903j 

The  author  suggests  that  ihc  fact  that  all  his  results 
are  much  lower  than  those  obtained  by  previous 
experimenters  may  |>erhajis  be  ciplained  on  a 
supposition  lh.it  the  Ki>ccinc  inductive  capacity  of 
dielectrics  increases  from  an  inferior  to  a  superior 
limit  during  Ihe  FirM  small  fraction  of  a  second  after 
the  commencement  of  the  electrification,  He 
discusses  this  question  at  home  length  in  his  paper. 

An  expression  of  thanks  to  IVnfcssoi-  Maxwell, 
for  his  close  suiJerinlcndence  of  the  work,  concludes 
ihe  [KLpcr.^/Wcrrifin^^  of  Ihe  Rcytil  Switty, 


yaurml  ffl/"  th  SMifiy  of  Ttlegrafih  Engineert.  No, 
XXI..  Vol.  VII.  E.  and  F.  X.  Spon,  London  and 
Xcw  York. 

TilE  contents  of  this  number  brinj;  the  records  of 
the  societj-'s  proceedings  down  to  a7th  Februarj', 
187ft.  rominercing  with  the  inaugural  address  of 
the  president  (Dr.  C.  W.  Siemens),  the  number 
shows  that  the  Tollowing  pajjers  ha\f  been  read 
before  the  society  : — 

"  The  American  Telegraph  Svstem,"  by  Mr.  W.  H. 
Precce,  V.l>.  ;  '■  A  Chloride  ol'  Silver  Element  rb  a 
Standaixl  of  Electro -motive  Force."  by  Dr.  S.  Muir- 
hearl ;  "  Dr.  Dc  la  Rue's  Chloride  of  Silver  Battery," 
bv  Utiimer  Clark.  Past  [^resident :  "Hvme's  Pneu- 
matic Baltcr\-,"  bv  Mr.  W.  H.  Precee,  V.P.  ;  "The 
Locograph,"  by  Mr.  H.  Barlow,  F.R.S.,  V.P.,  Inut 
C.E.;  "ThcPhonograph/'byMr.  W.H.  Preote,  V.P, 

After  an  Obituarj'  notice  of  Samuel  Carter,  Esq., 
honorary  member,  Original  Communications,  Ao- 
stracrs,  Ac,  as  follows,  cnmnlele  the  number  : — 

"(iaslDii  Plantt's  New  EKtrical  Machine,"  by 
Alfred  Niaiidei ;  "  The  Wire  Finder,"  by  John  (lott ; 
"Automatic  Curb-signalling  applied  to  the  ordinarj- 
hand  keys  for  use  on  Submarine  Cables,"  bv  John 
Gott :  "On  »  Union  or  Uindmg  Screw  for  icmpo- 
rarv  Joints,"  by  .\rlliur  M.  Stifle  ;  "On  a  Stimdard 
Voltaic  Batter^',"  by  Latimer  CLirlt ;  "  On  the 
General  Theory  of  Duplex  Telegraphy,"  by  Louis 
Schwendler.  

,1  //aitithook  .If  l*raelifi>f  Tfltgraphy,  by  R,  S. 
Cri.i.KV,  seventh  edition,  re%-)s«l  and  enlarged. 
London  :  Longmans,  Green,  Reader,  and  Dyer, 
187*. 

.Vnmnoss  made  in  the  present  edition  oF  this  work 
bring  the  total  number  of  its  pages  to  ^68.  Tho 
increase  lus  added  considembly  to  the  value  of  the 
worV,  giving  as  ii  tiiies  tueful  details  of  some  of  the 
most  recent  ad^-anccs  made  in  telegraphy,  such  as 


n 

I  "Fast  Speed  TransUtors,"  "The  Telephone," and 
'      "  Quadriiplex  Tcle^^phy." 

Uut  ^^'hllst  Mr.  Cullcj'  has  doDO  ffood  sen'ice  by 
making  these  additions,  it  is  a  pity  thai  he  did  not 
at  the  same  time  recast  the  geneni  urangement  of 
matter  in  the  \-oIunic  so  as  to  connect  the  vartQus 
matters  dealing  with  any  panicu!ar  subject  some- 
what more  cloKcly,  instntd  uf  nieivly  t.tckiug  on  the 
additions  in  a  rather  disjointed  manncj".  A  more 
cofiruus  index,  might  aUu  with  advauutj>c  luivc  been 
compilnl. 

Talcing  ihc  book  as  a  whole  it  is  vcrv  free  from 
cxlnin<:ous  matter,  though  wc  occasionally  meet  with 
the  mathemalical  de%'elopments  which  arc  sup^tofcd 
to  give  valuable  asKislance  in  the  construction  of  a 
line  of  telegraph.  Thus  on  page  141  tt  ttq.  vte  meet 
with  tables  lui  calculating  Uiv  vtrdiiis  of  suspended 
wires  and  their  iilrens  on  struts  xnil  dt^ys.  We  can 
quite  pictnrc  to  ourselves  ihe  intelligent  inspector 
01*  coiiiilniction  foreman  H'ilb  handbook  in  hand 
sitting  down  to  calculate  ihc  particular  stay  he  must 
give  to  any  particular  span,  or  the  exact  angle  at  which 
he  must  set  ihe  stay  and  Ihc  stmt  so  as  to  properly 
secure  the  pole  1  but  although  these  utterly  useless 
tables  appear  in  Ihe  book,  yet,  as  we  have  said,  the 
work  is  singularly  free  from  such  matter,  and,  as  11  rule, 
only  thoroughly  practical  infonnalion  is  given  :tothis 
DO  doubt  the  success  of  the  book  has  been  largely 
due. 

In  the  chapter  on  "  Apparatus  and  Sj-stems  of 
Signalling,"  Mr.  Cullcy  points  out  the  cause  of  the 
diversity  of  the  forms  01  instruments  in  use  in  the 
postal  telegraph  service  of  the  United  Kingdom. 
The  cause  iti  ilie  first  place  was  due  to  the  fact  that, 
prior  to  the  trjiwfer,  the  neveral  companies  who 
worked  the  tclogiapb  system,  as  it  then  t^-xibtcd, 
each  h:ul  their  oun  sgwdal  iiK-lhuds ;  methods,  no 
doubt,  due  to  the  caprice  of  the  engineer  of  the 
pjirliciilar  company,  U'henthe  transfer  look  place, 
it  was  of  course  impossible  10  produce  uniloimity 
without  entirely  reconstructing  Ihc  plant.  Again, 
the  undertaking  being  nalinnal,  it  had  to  be  extended 
10  remote  villages,  too  smalt  to  give  a  specially 
ti-aincd  clerk  the  practice  needed  to  k«cp  up  ins 
skill,  far  less  to  pay  his  salary.  The  present  arrange- 
ment is  this,  to  quote  Mr.  CuUey's  own  words  : — 
"  In  Villages  where  the  telegraph  mu-ii  he  worked 
by  the  postmaster  or  one  of  the  family,  the  alpha- 
betical dial  instrument  is  used,  because  it  requires 
00  previous  training  whatcvctr. 

'•  When  the  tratiic  is  jusrt  large  enough  to  employ  a 
trained  clerk  of  the  lowest  grade,  one  who  can  work 
his  tnslrunienl  but  who  cannot  put  it  in  order  should 
it  fail,  the  needle  is  used  because  it  nec-dx  no  adjust- 
incnt.  and  very  rarely  gets  ovit  of  order,  even  when 
n  consideniWc  number  of  stations  arc  in  circuit. 

"When  the  business  is  larger,  Ihc  needle  woui<l 
be  loo  »low,  and  ihe  ^loi^e  t^slem,  cither  eounder 
or  recorder,  is  used." 

Wbcu  the  businesb  is  Btill  larger  the  duplexed  Morse 
system   or   the   automatic   .tyxtcms  aic  employed. 

AlUioughMr.Cullcy'sboolc  is  nota  record  of  tele- 
graph work  ;iR  it  ifc  carried  on  in  different  parts  of 
the  world,  nor,  indeed,  is  it  intended  lo  be  so,  yet 
it  is  a  failliful  lecurd  of  llic  vcr>'  complete  system  of 
Ihe  United  Kingdom,  amj  from  this  system  being  3 
good  one,  it  follows  thai  the  iiifuniiation  contained 
n  the  work  must  be  valuable  lo  Uiosc  who  desire 
to  gain  a  knowledge  0/ practical  land  telegraphy. 
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Tni  TtLEPKONt,— A  double  effect  is  obtKic 
holding  a  telephone  to  each  ear  in  listening,  wba 
telqibooes  arc  looped  to(;«thcr  in  "  multiple  arc,"  and 
line  is  joined  to  one,  while  earth  is  eonoected  to  tiic; 
other. 

It  has  been  found  by  M.  det  Portes  of  the  Fi 
war-ship  Z)rM/T  that  if  one  telephone  of  a  BeQlelephMi 
circuit  be  deprived  of  its  diaphragm,  and  freely 
pendcd,  a  blow  given  to  Ihe  bar  magnet  is  beard 
a  distinct  sound  in  the  other  or  receiving  tcleph 
If  tlip  blow  be  struck  with  copper  or  iron,  the  MMuid  il 
louder  than  when  struck  with  wood  ;  and  if  it  be 
by  a  majpietised  piece  of  iron,  a  ntmilAr  eRect  is 
to  that  given  by  soft  iron,  if  Itkc  poles  be  haockrd 
together;    but    if   unlike  poles  be   knocked    togelker. 
a  second  and  fainter  sound  it  heard  when  the  striking 
pole  is  withdrawn.    The  person  at  the  receiving  tele- 
phone soon  learns  lo  distinguish  with  what  kind  «( 
material  the  blow  is  struck.     In   every  c^ue  the  soft 
iron  diaphragm  of  live  telephone,  replaced  in  contact 
with  the  coil  pole  of  the  transinitiing  telephone,  Inten 
sified  the  sounds  heard  in  the   receiving  telephone. 
This  is  in  accordance  with  its  function  a«  an  armUurCt 

pROFHSSUR  Rossm  of  Venice,  while  rxperimcnlin^ 
recently  with  a  telephone  having  a  loo»e  coil,  found  the 
latter  to  oscillate  along  the  magnet  when  a  diaooa- 
tinaous  current  passed  in  the  coil.  This  rootioo  b 
evidently  due  to  action  and  reaction  between  the  coif 
and  the  magnet.  The  above  renults  of  M.  dea  f^rtel 
and  that  111  Professor  ttosotti  support  the  hypothesis  of 
Count  dj  Moncel,  that  the  sounds  of  a  receiving  lele- 
phone  arc  produced  molecularly  in  the  core  or  magnet 
itself,  and  only  reinforced  by  the  action  of  the  diapbrafiB. 

It  is  siiid  that  the  Western  Union  Telegraph  Com* 
pany,  U.S.,  6nd  the  bsst  telephone  anrnngeniait  to  ba 
an  Edison  carbon,  or  rather  charcoal,  Iraiisinitter,  with 
a  Gray  electro* magnetic  receiver.  Since  BdiKro  rab* 
stittitrd  prepared  charcoal  for  carbon  in  his  lelepfione, 
it  has  given  better  results.  This  combination  gives 
far  louder  speaking  than  two  of  Bell's  telephones 
Gray's  elect  ro-magneiic  receiver  was  |Mtcntcd  ia 
America  on  the  same  day  as  Bell's,  but  lo  Hctl  belong* 
Ihe  credit  of  ronking  an  cleclro>magaetic  transmitter. 

Thk  telephone  has  been  adopted  on  the  mouatati 
section  of  the  Central  Pacific  Railw&y,  Nevada.  Box 
telephones  arc  connected  up  every  few  miles  along  the 
track,  and  ihe  track- walkers  report  bj  these  10  a  cen- 
tral ofUce  at  Blue  Canon. 

Thb  MicRoriioNE.— Mr. W.J. Millar, CE., Glasgow, • 
forms  an  eaccllent  tnicropbonie  receiver  out  ot  m  bir 
magnet,  wound  l<tigt/i»ite,  with  a  few  yards  of  No,  j^i 
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ei>Iiper  wire.  Ttimnfi^'fork  aonnda,  •ingin^,  vhlstllnK, 
•peaking,  and  violin  mtiMC  wcto  heard  distinctly  bj 
thii  simple  arrangement. 

Oh  Another  jug^wagWe  an  lecountof  IVof.  Hiig;hei' 
•pedAl  microphone  for  rKcivlng  soundi, 

Messrs.  Pitt  and  Dopp.  Central  School  r^bontoiy, 
Buffalo,  V£.,  June  itth,  writing  to  the  SeitHtifie 
Amrricnn,  stAte  thai  a  microphone  made  ol  a  glass 
hibtr,  filled  ¥rith  No.  i3  vmall  shut,  acts  as  a  tclephoDc 
r(i«civ«r,  tbn  sounds  being  heard  by  pUcing  the  neck  of 
4  common  gla&«  funnel  to  (he  tube,  and  holding  the 
bar  to  th«  cone.  Thej-  ckim  to  hare  been  al  work  ou 
the  microphoitc  problem  for  the  last  six  months. 

A  HtcaoPHnNX,  phteed  on  the  vibrating  diaphragm 
of  «  phonograph,  tr^nsmitt  tho  sovndt  vibrated  by  the 
latter  to  a  distance.  Ha»  it  occurred  to  anyone  yet  to 
revenc  this  procesi,  and  record  on  a  phonograph  the 
inaudible  sounds  made  audible  by  the  mJcrophonc  f 

Mlt.C.  E.  Da  Ra.-«cb,  F.G.S.,  of  H.  -M.  Geological 
SoTToy,  has  written  to  the  T*mes,  suggesting  the  appli- 
cation of  the  microphone  ai  a  detector  of  gas  escape 
In  coal  mines.  The  gas  issuing  from  rifts  in  the  coal 
makes  a  billing  sound,  which,  by  means  of  n  micrO' 
phoa#,  (alephone,  and  phonograph,  might  be  registered 
by  night  at  the  pit-head, 

We  are  indebted  to  M.  dc  Sd«»ex,  Brussels,  for  some 
intomling  facbi  about  a  microphone  of  his  conslrac> 
tiofl.  It  is  an  adjustable  one,  and  consists  of  a  small 
•qinre  block  of  retort  carbon,  fixed  on  an  empty  cigar 
box,  which  makes  a  convenient  resonator.  A  rectan- 
gular stick  of  carbon  is  supported  horiuntally  over 
this  block  by  a  horicgntal  spring,  so  that  the  end  of 
the  stick  rests  upon  the  lop  of  tho  block.  A  thread 
attached  to  the  spring  is  woiind  round  a  screw-head, 
and  can  be  lightened  or  slackened,  so  as  to  increase  or 
diminish  the  pressure  of  the  .stick  or  upper  carbon  on 
the  block.  To  speak  with  this  miciuphonB  the  carbon* 
Ou^t  to  be  pressed  closer  than  when  minute  sounds, 
Mich  as  the  licking  of  a  watch,  are  transmitted.  Curt- 
ooaly  enough  M.  de  Sussex  finds  that  if  a  drop  of 
acidulated  water  be  put  between  the  two  carbons  the 
sounds  arc  much  increased,  but  the  water  polarises 
very  quickly,  and  it  becomes  necessary  to  allow  the 
carbons  to  dry  again.    This  Is  a  very  interesting  fact. 

The  PrtoKOORAPU. — It  is  said  that  Edison  has  im- 
proved the  phonograph  so  that  if  spoken  to  at  a  dis- 
taoce  of  ij  feet  it  will  intelligibly  reproduce  the  speech. 
This  increased  sensitiveness  is  largely  duo  to  sleel 
bearings  having  been  supplied  to  the  cylinder,  so  as  to 
give  it  unrarying  uniformity  of  motion, 

PaorxssoR  McKmoaicK,  Glasgow,  believe*  that  a 
thin  and  sUgbtly  elastic  niciiibrsne  is  fhc  most  suitable 


for  giving  toud  phonograph  utlcrat>cc,  a  rigid  norv- 
elastic  membrane  being  best  adapted  to  give  divtinct- 
n«M.  Prom  a  coosidonttion  of  tho  structare  of  the  drum 
of  the  ear  ihis  Is  what  should  be  expected. 

Thi  phonograph  majr  bottle  up  the  voice  and  ftass 
It  down  to  future  ages ;  but  the  smila  that  twists  the 
face  of  a  man  as  h«  s«ek*  a  sohtude  and  gaies  upon 
his  name  in  print  for  the  first  lime  will  always  hare  to 
bo  guessed  at. — Dfttvit  Fnt  Pren. 

Latin  is  said  to  be  the  language  which  gives  the 
best  results  with  Ihi^  phonograph. 

SpttCH  may  be  elevated  to  a  whistle  by  turning  the 
phonograph  recording  it  fast  enough,  and  the  whistle 
may  be  reco;ded  by  a  second  phonograph,  revolving 
slower,  so  as  to  give  out  the  original  sound. 

The  M&oaphoke.— The  latest  as  well  as  the  most 
curious  of  Mr.  Edison's  inventions  is  the  megaphone, 
for  which  he  has  but  just  tiled  his  ea»eat.  tl  is  a  sort 
of  sound  opera  glass.  By  means  of  its  use  persons 
partially  deaf  are  enabled  to  hear  the  faintest  sound 
with  distinctness.  It  oonoentr.ites  and  multiplies  the 
sound  in  as  high  a  degree  as  is  required,  tly  applying  J 
it  to  the  ear  at  a  high  rate  of  Adjustment  a  whisper  can  | 
be  distinctly  heard  300  foet  away.  Mr.  Edison  has 
already  tested  it  suHiciantLy  to  be  aatisfied  of  its  entire 
practicability.  It  Is  to  be  of  small  sixe,  and  have 
attached  to  it  a  rubber  tube.  In  the  inventor's  own 
words  "It  can  betaken  to  a  theatre  by  a  person  hardo! 
hearing,  just  as  a  person  now  lakes  his  opera  glass. 
All  you  do  is  place  it  on  your  lap,  let  the  tube  touch 
yuurear,  and  all  sounds  co.mc  to  you  magnified  hfty 
times  if  necessary.  The  loudness  can  be  regulated  for 
the  ear  as  you  regulate  a  teteKope  foe  the  eye.**-^!!^ 
Opfralor. 


I 
I 


The  EAfrsRN  Tklbcrapii  0}|iip.\nv  have  made 
.irrangements  with  her  Majesty's  Government  and  the 
GovenimenI  of  the  Sultan  for  the  extension  of  the 
company's  cable  system  in  (he  Levant.  Several  sections 
have  alrectdybecn  laid,  and  the  other  sections  are  In 
progress.  Part  of  the  cost  of  thcic  wnrkt  has  been 
paid  by  the  English  Go^-ernmcnt,  and  the  balance  is 
expected  to  be  defrayed  by  llie  company  without  the 
issue  of  fresh  capital,  The  cable  from  Tcnedos  to 
Constantinople  is  now  laid. 

A  MBETiNC  of  South  African  merchants  presided 
over  by  Mr.  Donald  Currie  was  recently  held  at  Cape 
Town  to  press  upon  the  Home  Government  Ibe  neces. 
sity  of  an  eariy  CJdile  connecting  England  to  South 
Africa,  leaving  it  to  the  Government  to  settle  whether 
II  should  be  an  east  or  a  west  coast  cable. 


Eddystokb  LiaHTlll}U8K. — A  deQUtaCtoci  (wn.  tj^^ 
mou\Vi\\aA  at\\n,V«rtwni  wi'^iNivj  ■(^\'*^\J«\%rt»fc*«*^■»^- 
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the  Bo&rd  of  Trade,  to  nik  the  Goreratnent  to  erect  ». 
te]egnph  stAiion  nt  the  d«w  Eddyaione  lishthouv.  A 
mcinorkil  hAving  been  presented,  ait'.l  ipMchei  delivered 
on  ttic  subject,'  Admiral  Sir  R.  Collinson,  from  the 
TtiaUy  House,  said  they  iliit  not  consider  it  nocesssLrj*, 
and  Mr.  Pstvy.froin  the  Geocrftl  P>»t  Oiiiicc,  cxpruaed 
the  same  view,  l^ord  S&ndon  s&id  it  was  not  a  very 
simple  matter.  As  to  the  sifrnal  stjiiion,  he  agreed 
nbstrutly  thftt  with  a  great  shipping  nittion  like  aur* 
4elvc»  Uic  more  slations  the  belter,  and  he  quite  under- 
«tood  thni  Plymouth  •bould  wish  to  have  it  for  her 
own  pnrpoKt,  He  saw  the  local  reasons  quite  cloaily. 
But  the  question  aro»  wlietlier  it  was  not  merely  a 
locil  matter,  and  not  one  which  ouj^ht  to  be  taken  up 
by  any  public  body.  So  far  as  be  had  been  able  to 
ascertain  tbere  was  no  precedent  (or  the  Mercantile 
Marine  Fund  being  used  for  such  a  purpose,  and  he 
should  be  loth  til  stt  the  precedent  of  UMiig  it  for  a 
purpose  for  whkli  it  was  not  intended.  He  would  be 
ipiittf  ready  to  consider  an  application  from  Plymoutli 
to  lay  the  w!rc  to  the  lighthouse,  providing  that  ilie 
men  put  there  and  the  signalling  were  completely  under 
lbs  control  of  the  Trinity  House;  bat  he  could  not 
promiK  anything  in  the  matter. 

Sous  postal  and  telegraph  reforms  hare  just  been 
carried  out  in  Mauritius.  The  chaise  for  a  messago  of 
twenty  words  is  reriiieod  to  35  cents.,  .in  cx.imple  which 
might  be  hold  up  to  i«dia,  where  an  inland  message  of 
tax.  words  costn  50  ccnti.  An  extra  charge  is  made;  for 
messages  on  Sunday,  a  proceeding  which  our  contem- 
porary the  Port  Loiil^  Mftcaniilf  Rftvrd  cannot  possibly 
undenftand. 

A  DByuTATio?*  consinting  of  llie  cliairinan,  director*, 
end  Hecrelaryof  the  West  India  and  I'anama  Tclograph 
Company  waited  upon  St  Michael  Hicks  Beach,  at 
the  colonial  ofBcc  recently,  upon  the  subject  o(  tetc- 
graphic  communication  with  the  West  Indies. 

TiiK  Great  Northern  Telegraphic  Company's  Amoy- 
Sh.mKhai  Cable  is  interrupted,  so  that  messages  for 
Hongl;ong  and  Amoy  iFoodiowj  cjniivt  be  accepted, 
Outing  this  inlrrniption  the  Company'.s  line  is  the  only 
Tt'tegraph  route  to  Shanghai,  and  lo  all  stations  jn 
Japan. 

We  are  glad  to  learn  that  n  movement  is  on  foot  to 
present  n  testimonial  to  Mr.  I>aul  Lc  Neve  Foster,  on 
the  occasion  of  his  completing  his  twenty-fifth  year 
o(  service  as  Secretary  ol  the  Society  of  Arts. 

IOfB  contemporary  tn  fCiitur*  report.'r,  that  during  a 
recent  Ihundenlorm  at  Saint  •lUvi^iien  (Niivic)  a 
•Ixolce  of  lightning  eutetcd  a  dwelling  liousc  by  Ihn 
cWmn«y,  upsciiing  several  disbos,  and,  oddly  enough, 
boring  its  w|iy  through  a  pile  of  plates,  missing  each 
alternate  plate,  Moreover,  tlie  bolt  escaped  by  a 
window,  breaking  the  glass  in  pieces.  A  girl  silting 
/a  iIk  doorway  was  /jaraJysed  jo  her  legs  by  ihe  sVkV.   \ 


Mr.  W.  R.  Plum,  a  ClueafA  attamej-,  bat  lamtdfl 
a  practical  telegraphist,  is  collecting  materials  (or  a 
history  of  the  United  Stales  Military  T>l«gnpk« 
Service.  It  will  be  remembered  that  the  late  Amtrioui 
Civil  War  was  iHo  first  occasion  on  which  tclegrspb; 
played  an  important  part  in  warfare,  and  the  work 
proposed,  if  well  done,  should  be  a  most  intcn^a^ 
one. 


Piar  Tklrokaphs  m  Nkw  York, — An  Improved 
(ire  alarm  system,  arranged  by  Messrs.  Emrich  vA 
Smith,  is  now  In  operation  at  Fireman's  Hall.  Nr* 
York.  It  comprises  60  circuits  of  1 30  wires,  55a  street 
boxes,  and  R5  stations  connected  up  to  head  quajten. 
The  wires  are  connected  through  lightning  anesten  u 
a  main  switch  board  of  slate  16  fl.  long  by  3  ft.  wid», 
containing  8o3  switches.  A  galvanometer  is  connectad 
up  in  each  drcuil  10  show  at  &U  times  tha  strength  ol 
current  Jn  it. 


A  SUIT  between  the  Atlantic  and  Pacific  and  Wesltn 
Union  Td«graph  Companies,  U.S.,  about  their  rjghti 
to  the  employment  of  Prescott  and  Edison's  Qiui* 
ruplex,  has  just  been  deddod  against  the  foni>er  ami' 
pan/.  It  appears,  from  Ibe  Ofrratof,  that  Edison  has 
made  five  contracts  in  this  matter,  first  In  1871,  aaigk. 
ing  half  his  intenost  in  all  inveotioni  in  "auiomatie'' 
tclegritphy  to  Mr,  Harrington,  of  the  ci-cf^safi/  Auto* 
m.Mic  Telegraph  Company,  for  the  ensuing  (ire  yens  : 
and,  secondly,  supplementing  this  by  giving  up  tbt 
whole  of  his  inteiest  in  said  inventions.  These  «m* 
tracts,  irhich  had  been  considered  inoperative  sitee 
the  break-up  of  the  Automatic  Company,  passed  b* 
sale  through  several  hinds,  finally  coming  into  the  pot- 
session  of  the  Atlantic  and  Pacific  Company,  In  187}, 
Edison  made  a  contract  with  Ihe  Wextein  Union  Com- 
pany, who  facilitated  his  experiments,  giving  lo  ihem 
his  prospective  inventions  in  duplex  and  quadruples. 
Next  year  he  made  a  fourth  contract,  assigning  u  Mi. 
Pre^oott  Iialf  <A  liis  own  interest  in  duplex  and  quad- 
ruplex,  on  condition  tliat  they  should  work  togciber  * 
it.  When  Ihe  ({uadruplcx  was  perfected  in  1874.  U 
was  offered  to  tti*  Western  Union  foi  35,000  duVas 
cash,  and  2J3  dvllars  for  nch  circuit  on  which  it  vai 
used.  Mr.  Orion  was  absent  fiom  New  York  at  (h( 
time,  and  some  delay  look  place.  Meanwhite.  U(. 
Bdison,  in  January,  1875,  contracted  with  the  A.  and 
P.,  and  assigned  his  inventions  in  duplex  and  quad- 
ruplcx  lo  thr^m  f»r  30,000  dollars.  About  the  sanw 
time  Mr,  Orion  accepted  Edis>on's  above  ofct  w 
behalf  uf  the  W.  U.  Company.  Mr.  EdIson,  in  «plj 
to  Mr,  Orton,  said  he  was  advi»cd  that  the  piwioui 
contract  wilh  Mr.  Harringlon  m>u1d  prevenl  bisa^^gn* 
ing  the  patents  to  the  W.  U.  The  A.  and  P.  braogkl 
up  the  suit,  and  claimed  that  Its  right  lo  duplex  a^d 
quadruples  was  included  in  the  1871  contract  with 
Harrington ;  but  Judge  Sanfurd  ruled  that  this  was  not 
t^  ca,»,  and  legalised  the  W.  If.  claims. 
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rsRAFt  OF  TiLEQiurH  LiXM,— M.  LohM!  h^s  pub- 
lUhed  in  the Arthir /ur  Pnt  und  TfifffafJiit  (1877,  398) 
on  ihe  subject  of  laulli  in  lh«  GemiAn  telegraph  lines, 
a  very  d«tul«d  account,  from  which  we  cxtfAct  the 
following  fact*.  The  yejir  had  not  been  a  {avourable 
urte  for  the  linn ;  the  burricanes,  from  the  1 3th  to  the 
I3lh  of  Mxich,  and  ftom  the  13th  to  tbc  13th  of 
NovenibcT,  having  cauacd  coasidciablo  damaf^e.  TFic 
flnt  of  the&C  hurricanes  put  temporarily  out  of  service 
nearly  Iwo-fifths  of  al!  (he  lines.  The  total  number  of 
lie mngement 5  during  the  year  was  6,198,  of  which  87 
per  wnt,  were  ctiiintry  iinc^,  7  per  cent,  tnwn  linei,  1 J 
p«r  cent,  cables,  and  4^  per  cerl.  office  leads.  .  .  . 
On  (Touping  the  fault)  according  (o  their  causes,  we 
find  that  26  per  eeot.  were  due  to  atmMpheric 
tafloences,  15  per  crnl.  tn  falling  rocks,  or  eArth  Mips, 
3  per  cent,  to  roiKbief  or  carelessness,  ^,;  per  cent,  to 
the  flight  of  bird*  against  the  wires.  Or  kite  strings. 
The  remaining  54^^  per  cent,  could  not  bo  accounted 
for.  The  faults  were  1  ,joS  broken  posts,  3,384  broken 
wires,  4,114  damaged  insuLicors,  3,706  broken  binding; 
W(R3.  The  system  in  which  Ihej  occurred  only  com- 
l^riicd  in  tbe  year  1876,  37(364  kilometres  of  lino 
involving  ijfi.Sgi  kilonietrrs  of  wire.  There  was, 
ihtftcfore,  a  brolion  post  for  every  217  kilos,  of  line,  a 
broken  wire  for  every  4)  7  kibs.  of  wire,  and  a  leakage 
fcw  eif«ry  31-3  kilos.  o(  wire.  — /orirKo^  Trif£riiphigiir. 


JJi".  "Telejihones."— C.  W.  Sii!HK\-  i,\:oinmu'il:alrl 
bjr  W.  Sietnriis),  June  jj, 

15$4.  "An  UnproTcd  telegraphic  appnratuV— C.  \. 
9»hMAO,  June  16. 

a^o.  "  iaipiovements  in  anil  conticaeJ  mth  magnas 
10  be  used  (or  separating  metallic  sub$cancc«  from  matcrial!i 
u*cd  in  the  manufaciure  o(  poitety  and  other  manufac* 
tBies,"' — E.  LaA<i  an-J  J.  EowAMtis,  July  2. 

ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

4059.  "Circuit  cImcis  forcleotic  alarms"  (.communi- 
cated by  S,  S.  Applcgiite).  C'am-lcn,  N'cw  Jcisty,  U.S. 
Dated  Nutember  i,  i8;7-  (i>J.  This  orntisu  in  •  portable 
drcuit  ch»ei  or  key,  wluich  maj  be  (taed  in  anr  porition, 
MCta  as  the  door-mat  01  window  uf  a  tiouse,  Tlte  i)r*ice 
lor  ■  mat  conaiats  of  shmi  clIiiAic  metal  springs  fiirl  la  a 
■tiiBlier  oi  wooden  slais  secured  to  the  mat.  The  springs 
yidd  to  ptcssure,  and  ate  pre^a^eil  by  the  fucxfall  oF  a  pa«. 
•engcf  inio  cuniaa  w!ih  iw>i  mctiil  cuntact  pieces,  thus 
oomplcuag  the  drcuit,  and  tictuAiinir  an  abrm. 

4l,li<  **  Magnetic  appaiaiu*  Uis  ringing  brils." — 
ttEMixikNa  T.KS'it.  Daicil  November  i.i,  18;;.  6d. 
InproreiDeniB  on  a  former  patent  ti  the  aurhor**.  No.  t^si, 
1871.  whereby  the  circular  mafrne"  ihrtrin  descfibeil  are 
dHpcnM*!  with,  and  a  tioise-shue  elearu-magnct  iulf 
KUurcd. 

A-ti-  "  I'roduting  electiic  light." — F,  W.  lleiKKC. 
Dated  November  ij.  jd.  This  describes  the  employment 
of  Iwo  carbon  discs  as  elecfiir  wiclti  mraiing  by  ebckwork 
a|if>aaitc  10  otic  anoiher.  The  carbon*  aie  leifulslerl  by 
RKVia  of  the  clockwork  or  by  the  unlrauxht  uf  air  causc.l 
by  the  oombustion  oT  the  fatbons.  For  ttib  purjKne  the 
laitei  aic  encloseJ  in  |[lanor  m«al  cases  with  hole*  or 
lobea  tn  ihem  10  ditecf  |hc  indraught  so  that  it  can  rotaie  a 


^ll*  "System  of  double  telegraphic  traiumisaioo."— 
J.X.B.5iei;r.  Daitd  NoTcmbcf  19, 1877.  U.  The  prin^ 
ciple  of  this  InveniHm  is  as  follows  :— A  cam,  connected  (o 
earth,  it  caused  to  revolve  rapidly  between  two  contact 
tpringi,  one  of  which  Is  connected  to  the  posilirc  pole  of 
the  banerj,  the  orher  to  the  negativir  pole.  The«  iprings 
are  thus  caused  to  oscillate  rapidly  to  and  from  their 
resppdivc  contact*— rhe  one  of  which  is  connected  to 
one  signalling  key.  the  other  to  the  other  signalling  key. 
Both  cii  these  keys  aie  connected  10  one  line  witr.  Which 
thai  rrocires  pocitiTc  intcrmifent  cuneni*  from  cm*  key, 
and  oegaiive  ones  from  tbe  other.  The  receiving  insuu- 
mcnis  are  a  pair  of  polarised  telajis.one  of  which  respondn 
n>  pnsiiiTc  and  the  tMher  to  negative  currents.  'Hid*  one 
messa.ge  is  received  on  one  relay,  anil  the  other  on  the 
other  relay.  By  employing  the  duplex  moile  of  arrange- 
ineni,  a  cjuadtupicx  system  oi  iransmlsuan  may  be 
obtatned. 

4J4I.  "Appljing  wires  for  convrying  eleciricitj.'' — 
Ai.EXKvnKn  GnmiAK  Uill.  D.ited  November  10,  iS;;. 
4d.  Thb  consists  in  oTcrcoming  the  induaivc  disturbancea 
(lum  diraneous  fines  on  telephone  circuits  by  using  a 
return  wire  very  close  to  the  outgoing  wire. 

4401.  "Telephone," — J.  A.  EwiNtr  and  Pn>f.  KtrriiiNO 
JenaiH.  Dated  November  ii,  i8yj.  jd.  This  conwr^ 
of  wires  or  groups  of  wires  capable  of  vibrating  to  definite 
musical  notes,  stretched  so  as  to  vilvatc  across  the  lines  of 
niBgnclic  forccr  the  circuit  being  always  closcdi  The 
electric  vibrations  set  op  at  one  end  give  rise  to  similar 
tibracions  at  Ihe  other.  By  gmupiog  the  wiles,  a  number 
of  audible  signal*  may  be  giirrL  without  inierferevcc.  (Sot 
prtfttdni  irifA.) 


I 


<torres|;oiibeiicr. 

|ft'«  do  nai  hold  oUrMlvtt  nspootiblc  for  sny  opluiom  tapreittd 
by  our  oair«tpo(i4elil«.—ClK  Tat.  Jmh.I 

THK  MICKOPHOKKANDTHK  TELF.PHONE. 

To  Ihe  EJitor  of  TllB  TliLKaitAPitic  JourhaL. 

Sir, — I  have  ntjticcd  in  seviinil  recent  American 
ncwspajieni,  refere ncox  to  the  lectures  upon  Profcssur 
Ehij^hcs'  microphone,  which  were  delivered  twforc 
the  Society  of  Telegraphic  Engineers  and  other 
in^Cilulions  a  few  weeks  since  by  Mr.  W.  H.  Preecc. 
in  which  not  oaty  is  Iho  credit  of  the  iuveiition  or 
discovery  of  Hughes  claimed  for  Mr.  Edison,  of  New 
Jersev,  U.S.A.,  but  it  is  directly  charged  llmi  Mr. 
I'reccc,  in  violution  of  cotiCidcDlial  coniniunicationn 
made  to  him  prcviouily  by  Edison,  had  imparted 
the  kuowlcdgc  of  th«  »me  to  E'rofeuur  Hughes, 
thus  enabling  the  latter  to  antiounce  the  discovery 
in  Eurot>e  .as  \\\%  own. 

ll  is  wholly  unnecessary  for  me  to  (inderlake  lo 
Tindicaiu  the  reputation  uf  either  Mr.  Pceecc  or 
Prf>fc'S»or  Hughes  in  a  community  in  which  both 
gentlemen  ha\x-  been  well  known  for  at  leaKt  10 
years. 

I  iruM  you  will  allow  me  the  spacx*  to  make  pitlilic 
the  facts,  the  overlooking  of  which  appears  to  luvc 
\kA  Mr.  Edison,  no  doubt  with  entire  sincerity,  to 
make  rcttections  on  the  two  gentlemen  named,  and 
to  which  a  syndicate  of  sensational  American  nowa- 
paper  writers  has  given  un  unfonunate  currency. 
1  hu  stalcmcnt  of  these  facts  will  dispone  of  Uietc 
relleciions,  and  at  the  $amo  lime  correct  an  erraoeou« 
opinion  quite  general  in  Euro^  uk  \«^^<^^  v^*^^ 
origin  ot  \.he  VtweniVotv  cA  xVn  »4MlBivci^vfi»R^J»H«"Nt- 
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Oti  tti«  14th  day  of  Fcbrnarv  lS?6,  "Elwlia  (#raj-, 
of  Chiofio,  filed  in  th*  ITnilcrt  Slater  Patent  OHic-p, 
It  civeat  nith  (Jrawines  anncxviJ.  which  show  that  he 
not  only  aptirchcndcfl  the  principle  of  ihc  articulating 
telt^hone  ut  this  dale,  but  that  hu  had  actually 
devised  A  practical  speaking  telephone^  depending 
on  a  method  ditcovered  by  him  for  comreiling  the 
rtnU^rut  </  a  constant  tumnt  hy  varying  Ihr  tontiut 
sutfttr  btlveea  tvo  (oattucton,  one  ^  tnevt  heing  thrt^'n 
into  vibratiffH  iy  the  action  of  :Ae  ence  »/vf  t/u 
atm**phere.  This  caj'cat  of  Gray  was  the  _^rst  docu- 
ment ettr  pitttti  ffw  »•«■«■</  tttn'X'hert  describing  an 
artictibting  or  Bpealdng  lelep'honc  wilh  complete 
drawing's  nf  an  opentcirc  apfaratiiti. 

On  the  joth  July,  l«"7,  Mr.  Kdisun  maite  n 
provisional  application  for  protection  in  Great  Britain 
for  bis  speaking  telephone.  In  this  document  he 
described  many  forms,  and  whilst  he  made  known  a 
principle  aiul  aevicts  entirely  oriijiiial  with  himself, 
ail  the  foi  ins  descrilicd  by  him  involved  I3ic  principle 
so  ftiUv  set  fimh  above,  as  in  Gray's  tmviU,  viz., 
thatof  cottliii|hii|;  the  lesistanccof  a  constaol  circuit 
by  the  action  of  the  ttound  waves.  He  also  descrilKd 
a  method  uf  rcKulalin^  the  rcMstancc  of  ihc  ciix;tiit 
by  the  amount  nf  cfMitact  surf^ice  belwccn  two  con- 
ductors, one  of  ihcm  bwnRniorcd  by  the  diaphragm, 
and  thi*  was  also  fjray's  inveniion.  The  newifaci 
diwovcrcd  am!  announced  hy  Kdlson  was  that  Me 
fpftijk  rr^stance  of  a  pfete  W  ear&on  is  aitrreti  ^y 
variatioHi  <^  preaure. 

It  is  ihiis  cridcnL  thalJLlu:  plindplc  clut  is  com- 
mon to  Ediiion  and  Huf^btn  wnt  set  forth  in  the 
(opeat  of  Gray,  eighteen  months  before  Edison's 
application  was  made  in  Grvat  Britain,  and  it  is 
clear  thai,  iIuk  far,  (he  (acts  and  principle-i  involved, 
considered  ^iccordin^  to  the  order  and  the  source  of 
their  dcvclnprnent,  alford  no  bii»-s  for  the  complaint 
that  has  been  made.  I  ask  attention  now  10  ihe 
ttngle  point  of  the  invention  of  Hughes,  that  is  not 
either  covered  by  Gray,  or  common  both  to  Hugtics 
and  Edison. 

Professor  Hughes  discovered  that  when  a  chain 
of«epiiralc  ct>nductonk  were  pLiced  lightly  in  con- 
tact wilh  each  other,  forming  a  circuit,  the  !i.lighte« 
vibralioti  cumin nn^cat^^d  to  ihem  would  cause  a 
wide  variation  in  ihc  resistance.  In  thi<  mnnncr  he 
W.1K  enabled  to  produce  restilts  thai  were  not  pos- 
sible with  the  apparatus  cither  of  Gi-ay  or  with  that 
of  Edison. 

H  thert'  has  been  any  breach  of  confidence  on  tbe 
part  of  Mr.  I'rccce,  or  any  unfair  appropriation  of 
Kdison'5  in^-emions  by  Hutches,  it  can  have  taken 
place  only  on  this  one  point.  In  all  ihe  loo«-  dis- 
cussions in  the  American  ncwsimpcrs,  no  such 
specific  charge  has  been  made,  ami  it  is  fnir  to 
auume  thai  no  ground  fur  it  exists ;  and,  above  all, 
no  assumption,  injurton:*  lo  t;entlemen  so  well 
known  in  both  hcmrsphere.s,  should  be  enienained 
for  a  monu-nl  without  the  specific  allegation  to  (his 
one  point,  and  the  production  of  Ihc  proofs.. 

From  a  cirefu!  consideration  of  the  fncls  and 
■  Jirincipleft  involved,  I  bsvc  nnivcd  at  Ihe  conclusion, 
jn  whirh  I  think  you  will  agree  wilh  me.  that  this 
unplcasam  affair  originated  first  in  misconception  of 
the  actual  questions  at  issue,  and,  second,  in  the 
rather  cxccsgiyc  senaitivenesw  (hat  all  inventors  arc 
supposed  ro  be  Kubjcci  to  in  respecr  to  rnnfiicting 
ckiims  lo  priority.  FR.\NK  L.  POPE. 

Una,  Juae  t^tbf  tSf^.  «-■■.*'--  .^  .,«  ■_  .  .^  -> 
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CONTINUOUS  BRAKES. 

Part  IV, 
Clark  and  Webb's  Brakc 
Clark  and  Webb'*  Brake,  which  U  an   impfawiwsl 
upon  Clark's  Chain  Brake,  has  attained  some  cotoriet; 
from  its  adoption  so  potsisttotly  by  the  Norih.WwWBt 
Railway  10  9j>ilc  of  the  repeatedly  expicss«d  ^pJJiiora 
of  thf;  Boari  of  Trade  *s  to  its  inefficiency  a)  «  CM* 
tinuuus  brake  at  the  present  day,  when  more  cAcaCiavi 
brikes  are  ta  daily  use  on  other  line*,  which  hate  ie> 
peatedly  proved  their  greater  value  and  usefuhtcM.   In 
this  brake  a  chain,  or  steel  rope,  runs  the  entire  \enfik 
o(  the  train,  underneath  the  carriages,  terminaciaf  io 
the  guard's  van,  by  means  of  which  the  brake*  alt 
applied  to  the  wheels  of  every  carriage.     With  tW< 
brake  the  train  is  usually  made  up  ta  »ection«,  each  (pI 
which    is    supplied    wilh   a  brake  apparatus.     E»eV 
carriage  is  provided  with  its  own  ten^h  of  chala  an4 
couplings.    The  chain  passes  over  seven  pulleys  fctrf 
undtr  the  framings  of  the  carnage,  and  under  one 
pulley  carried  by  levers  in  connection  with  tcnjioo  ti»Ji 
atUched  to  the  brake  bluA*.  When  a  chain  thn>ugln«it 
a  section  is  coupled  up,  one  end  of  it  is  made  (a»l  lot  be 
end  of  the  extreme  carriage  v(  tlie  section,  whiUt  the 
other  is  led  to  a  chain  barrel  hung  under  tlie  framiog 
of  the  guard's  van  at  the  oiher  end  of  the  sectioB,  cto« 
to  the  centre  axle  of  the  van.     On  the  chain  baml.aaJ 
also  on  llie  van  axle,  then  are  friction  wheels,  and  by 
relca»ing  a  weinbted  lever  in  the  van  Ihc  frictioa  wheel* 
arc  hrou){ht  into  contact,  aad,  ii  the  van  ts  ta  dvoUod, 
the  chain  barrel  i*  made  to  rotate.     Uy  thi«  meau  tfct 
chain  throughout  the  *«ction  to  which  the  barrel  be- 
longs is  lightened,  the  pulley  caiiied  b)'  Inicr*  wndft 
each  carriage  is  raised  by  the  chain,  and  the  brake*  are 
applied  to  the  wheel*.     Tlic  van  irom  which  the  brakes 
at  a  section,  both  in  front  nnd  behind  of  it,  art  aennieil 
lias  Hvo  chain  barrels  set  in  motion  by  the  feU4««  n(j 
one  weighted  levcf.    To  release  the  brakes,  llw  gu-i 
in  each  van  has  to  pnt  hack  the  Icvct  into  its  not 
position,  and  secure  it  with  a  catch,  at  the  same  tin* 
relcadng  the  brake*  by  a  weighted  lever  arranged  for 
the  purpose,     la  order  to  place  the  brakes  ol  a  "bote 
train  at  the  command  ot  Ihe  driver,  »  corf  i*  pa»»l 
over  the  roof  of  Ihe  carriages  to  the  •flgifte,  by  mcae* 
of  which  Ihe  driver  is  enabled  io  release  Ihe  ca^ 
holding  the  weighted  lever  in  each  guard's  van,  but 
guards  can  only  apply  the  brakes  to  their  own  sedi 
The  application  oE  this  brake  bring  dependent  upon 
winding   in  of  the  slack  rope  or  chain,  it  neocssariFr 
Eollows  that  its  action  must  be  both  slow  and  gradual, 
la  pToporlioii  to  the  length  of  each  section  of  the  Inin. 
Its  ni«an  retarding  force  also  is  not  hi;^,  iwving  beeu 
proved  by  the  Commissioner*  to  amount  only  to  7*jfl 
per  cent,  of  the  gross  train  load  with  the  use  of  sand, 
and  6*21  per  cent,  vrilhoat  sand.     In  e^eciive  povrt 
t  Mhn  brake  took  Ute  neat  place  after  Ike  W«*liiVbMK 


gy  mcae* 
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n.bMlt^ 
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eotssariJ^ 
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Automatic,  Die  cliit.iricn  within  tthicli  the  train  was 
brought  up  being,  with  »nd,  at  30  tnilci  an  hour,  ^f^s 
l«et ;  at  45  miln,  806  f«vt;  and  at  Co  raSIn,  1,540  feet ; 
withoat  sand  they  were  480  feci,  1,080,  and  1,930  f«et 
ttapeeUieiy,  in  this  latter  insunoc  beinff  slightly  behind 
Barker'*  Hydraulic  Brake.  Writing  to  the  London 
and  North  Wcflem  Railway  Contpany  on  the  subject 
of  an  Accident  which  occoried  on  tin;  i.sth  Augii>i  last, 
between  the  Moor  and  Warrinfrton  stations  on  that  lint, 
the  secrcury  to  the  Board  of  Tmrie  remarked  that  al. 
tbougti  the  brakes  on  six  vehicles  were  applied  at  least 
tOOa  yards  (ram  the  p^nt  uf  danger,  and  the  engine 
mx*  reversed  at  least  half  a  mile  from  that  point,  the 
bralces  on  two  or  more  vehicles  were  appltnl  at  300 
jrardt,  and  those  an  titc  remaining  vehideg  at  330 yards, 
like  train  had  yet  n.  residual  %peed  of  from  4  to  6  miles 
an  hour  wh«n  the  point  ur»s  reached;  and  this  it  is  added 
"  happened  to  one  of  the  most  important  express  Iraini 
mnning  on  one  of  the  most  important  Uxink  lines  in  the 
Uuiled  Kingdom.  These  farts,"  it  is  further  remarked, 
"amply  prore  that  the  brakes  used  by  the  company  can- 
not in  any  reasonable  sense  of  the  word  be  called  con> 
linuouit  biake%  and  thai  they  are  not  tinder  the  control 
o(  the  driver.  Thry  arc  merely  scciional  brakes  under 
the  control  of  different  persons  in  different  parts  of  the 
Iniitt,  and  ihere  arc  no  sufficient  means  of  commiinicn. 
cation  between  those  different  person-i.  so  as  la  enable 
tbero  to  apply  the  u'hole  of  the  brakes  al  the  proper 
moment." 


BaRKER's    IiVDItAI,'I.IC    BK.St^C. 

TImi  hydraulic  apparatus  applied  hy  llarkrr  to 
actuate  railway  brakes  comprises  a  double  acting  steam 
aocumubtor  on  the  engine,  consisting  of  a  large  sixed 
cylinder  with  a  piston  m  it  connected  witli  a  plunger 
working  in  a  second  cylinder,  which  is  kept  filled  with 
water  from  the  tcnder-Innk.  The  piston  in  the  former 
is  actuated  by  pressure  direct  from  the  boiler,  without 
the  use  of  any  pump,  and  in  making  its  stroke  tbe 
ptunfer  Ui  the  smaller  cylinder  It  made  to  force  water, 
with  any  degree  of  pressure,  into  pipes  Iciding  from 
soiall  hydratillc  mmt  attached  10  the  engine  nnd  car- 
riagc  hr*kir».  These  pipes  are  continued  the  idiole 
length  of  t)ic  train  ;  the  connections  between  the  car- 
riages being  made  with  india-rubber  hose  furnished 
wlih  ordinarj'  unions.  Each  carriage  is  titled  with  two 
of  the  hydraulic  cylinders  and  rams,  which  arc  con- 
nected directly  to  the  break -blocks  in  such  a  manner 
that  on  the  ram  of  each  cylinder  being  moved  by  the 
pressure  of  water  from  the  accumulator,  the  brc^k- 
bloch*  on  one  tide  of  the  pair  of  wheels  to  which  the 
nun  belongs  are  forced  against  the  wheels,  while  the 
pre»urc  of  water  against  the  bottom  of  the  same 
cylinder  causes  it  to  recoil,  as  it  were,  and  draw  the 
tenaion  rods  of  the  brake-blockt;  on  the  other  side  of 
the  pair  of  wheels.  thu»  clipping  each  wheel  between 
lis  two  blocks.  By  reverse  action  in  the  accumulator 
the  pressure  in  tlie  brake  cylinders  can  be  relieved,  and 
the  blocks  taken  o!F  from  the  wheel*.    The  amotiat  of 


pressure  in  the  pipes  can  be  regulated  by  a  reducing 
valve ;  also,  in  order  to  keep  the  power  always  ready 
for  immediate  use,  it  is  an  eMontial  part  of  this  system 
that  the  pipes  and  cylinders  throughout  the  train 
should  be  always  fall  of  water.  ]n  the  event  of  » 
leak  occurring  in  any  part  of  the  pipes  the  efficiency  of 
this  break  would,  00  doubt,  be  scriouily  interfered 
with,  but  when  in  proper  working  order  it  is  a  very 
powerful  brake.  If  a  coupling  breaks,  however,  the  fear 
portion  of  the  train  is  placed  beyond  control  by  the 
continuous  brake.  In  experiments  made  to  test  the  time 
required  for  the  brake  to  be  put  into  action,  it  was  found 
to  occupy  from  3  to  5i  seconds  before  exercisieg  its  full 
power,  and  from  1^)  to  18^  seconds  to  take  oR.  The 
mean  retarding  force  was  found  to  be  764  per  cent,  of 
the  gross  loud  witli  the  uk  of  sand,  and  6.47  per  cent. 
without  it.  The  distances  run  by  the  experimental 
train  before  being  brought  to  a  stand  were  greater  than 
with  thn  Clarke  and  Webb  Brake  when  sand  was  used, 
but  somirwhal  less  without  sand  ;  ihey  were  as  follows  i 
with  fand,  nt  30  mites  an  hour  393  feet :  at  45  mites, 
8&4  feet;  nnd  at  60  miles,  1,572  feet;  whil  it  without 
sAnd  they  were  4^5,  i.o^A.anJ  tjfifi^  feet  respftctively, 

SATtLtKRS   VAC^;t.'M    BKAKK. 

The  brake  known  as  tlie  Automatic  Vaeunni  Brake 
has,  fnr  some  lime  past,  been  in  operation  on  the  Great 
Western  Railway,  but  fen*  p.irllculars  of  its  working 
have  been  made  public.  In  the  application  nf  the 
principle  .tdopted  by  Mr.  Sanders,  a  pipe  extends  nndet 
the  carriages  the  whole  length  of  the  train,  the  pipe*  of 
each  carriage  being  connected  together  by  flexible 
couplings,  In  this  pipe  a  vacuum  is  created  by  means 
of  an  ejector  on  the  engine,  .tnd  it  is  subsequently 
maintained  by  an  exhausting  pump,  wi^rked  from  a 
reciprocating  part  oE  the  engine.  The  function  tif  this 
pump  is,  therefore,  not  to  create  the  nece"ary  ptiwer, 
bul  to  maintain  it  by  withdrawing  the  air,  which  must  of 
necessity  find  its  way  into  the  pipes  through  leakage. 
On  each  carrUge  are  two  drumi  with  flexible  heads,  of 
different  .nreari,  which,  being  connected  with  the  con- 
tinuous pipe  und  lu  (lie  bt.ike  gearing,  |iiill  In  opposite 
directions.  The  larger  drum  of  the  too  is  employed 
to  Veep  the  bmkes  out  of  action,  and  the  smalier  one 
for  applying  them.  In  the  connection  bot»-eeo  the 
smaller  drum  and  the  contintious  pipe  is  a  self-closing 
valve.  The  action  of  the  brake  is  aa  follows ;— When 
the  vacuum  is  created  In  the  continuous  pipe,  the  air  i> 
simultaneously  withdrawn  from  both  drums,  but  the 
pressure  of  the  atmosphere  acting  upon  the  head  of  the 
larger  drum  overbalances  that  upon  the  head  of  tht 
smaller  one.  As  they  ate  both  connected  to  the  opposite 
ends  of  the  same  lever,  the  difference  oi  power  in  the 
larger  drum  over  that  of  the  smaller  is  constantly 
employed  in  keeping  the  brakes  out  of  action.  In  order 
to  apply  them  It  Is  necessary  to  destroy  the  vacuum  in 
*lie  larger  drum,  which  is  done  by  admitting  air  into 
the  continuous  pipe  by  means  of  a  valve  on  the  engine 
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ibe  min  or  diK«nn«ct>ofi  of  tht.  couplingi  lMtt^-eeB  the 
cunsgt^  Thft  admiuion  of  >«r  into  the  cotiliaiious 
pipe  4oM  not,  however,  <leiin>y  the  vacuum  in  Itic 
•n»Uer  dnim  on  account  of  ihs  Talro  Wore  d«9C>ibed 
sviltng  it ;  a  vmlve  is.  however,  provided  for  admitting 
Bir  to  tho  smaller  drum  if  neocsnrj-.  Thr  Mtion  of 
tS*  ttvo  drums  is  as  follows; — The  dicctivc  power  of 
th«  Urpr  or  rrl«i»ing  drum  is  ,t8o  square  tochei  x  lo 
\h^.  Yiicuuni  •"  3,8«Mlbs.,  wbitst  th»t  of  Ibe  smaller  or 
applying  drum  is  314  inches  *  lolbs.  -  .1.140  lb*. 
Ifiere  is,  thcrcfort,  with  a  lolbs.  vacuum,  an  excess  of 
power  eqaat  to  C6oI)h.  in  each  leleasins  drum,  acting 
i*  llie  direction  of  kocputj^  the  brakes  constantly  out  of 
action.  When  the  normal  vacuum  in  the  continuous 
pipe  is  reduced,  say  17I  per  cent.,  the  two  drums  arc  pu' 
tnin  equilibrium  ;  but  ltii<  diminution  of  ptesiiUTD  duvs 
not  apply  the  brakes,  because  the  larger  dnim  ix  still 
pulling  with  erjual  ponei  a^inst  the  smaller.  The 
brakes  can  only  be  put  on  by  Mill  further  reducing  the 
vacuum  in  the  larger  drum  i  and,  in  proportion  to  such 
reduction,  the  applying  dram  is  permttled  to  apply 
them.  The  following  are  the  results  of  experiments 
made  with  thb  brake  on  the  Great  Western  Railway  Last 
January :— The  train  consisted  of  an  engine,  lender,  dvt 
carriages,  and  two  giurds'  vans,  the  total  u-cight  being 
166  tons  13  cwts.  The  first  stop  made  iv,is  on 
a  falling  gradient  of  1  io  754,  speed  j6  miles  an 
hour,  and  the  vacuum  at  l6t  inches:  the  train  was 
brought  to  a  iland  in  40  seconds  niter  the  first  applica> 
tion  oi  tbcbiake,  during  whicli  time  iiran  adisl.inceof 
1^1  (eel.  Tlie  seconii  eiperimeiit  was  alto  On  a 
falliag  gmdieni  o(  i  in  ;S4-  The  spned  was  47  mile' 
an  hour,  and  the  vacuum  gauge  denoted  18}  inches. 
A  ttop  was  made  in  :!8  seconds  in  a  distance  of  i.t;^ 
feet.  The  next  was  on  a  rising  incline  of  1  in  660, 
iqpoed  <^i  miles,  vacuum  19^  inches,  tlie  distance  ran, 
nftet  application  of  tliebntkc,  wa  1,145  ^'^^^  >"  3o 
seconds.  Lastly,  tlic  train  was  brought  up  on  a  rising 
gradient  of  i  in  8J4,  the  v.tcuum  being  |8|  incites; 
ll>c  time  taken  10  effect  a  stoppage  this  time  was  38 
Mcoods,  and  the  distance  lun,  after  the  ippltcstion  of 
ibe  brakes,  1,110  fc«t. 

PkokrtiU  or  Gallium,— Crystals  of  gallium  are 
farmed  by  introducing  a  platinum  wire  rarr;  ing  9.  small 
grain  of  solid  gallium  into  the  motal,  cooled  Mjnie  lO' 
or  IS*  C.  below  the  paint  of  fusion,  It  is  hard  and 
■•nmflltenble.  I'nder  tbe  hammer  it  lengthens  and 
the  polish  of  the  anvil,  but  it  rapidly  breaks 
'■Minder.  Despite  its  high  degree  of  hardness,  gallium 
leaves  strong  blue-gray  traces  on  paper.  It  preserve* 
its  lustte  in  a  laboratory  in  which  the  air  is  always 
charged  with  acid  vapours ;  it  remains  eijually  brilliant 
in  boiling  water;  but  it  slowly  tarnishes  in  aerated 
water.  The  metal  in  fusion  is  of  a  white  akin  to  that 
o(  silver  or  (in.  Prepared  cold,  from  a  potassium  solu* 
lion,  by  means  of  electrolysis,  it  crumbles  when  it  is 
thrown  into  warm  water,  and  aIIows  bubbles  of  gai  to 
At  oidinarj-   temperature,  chlorine    attacks 


gnlliuR) pncTgelically  with grealdisens«g«nwnt  of  Iwat  i^ 
the  action  of  btoaiiaa  is  Ics*   violent   than   that 
chlorine,  to  obtain  the  iodide,  it   is  nrceasary  to  I 
slightly. 

RssisTAMce  or  thb  Air  \v  the  Too^io-f  SaLaxcJ^ 
— Recent  eaperiments  on  this  subject  by  M-M.  Com 
and  J.  11.  Uaille  lead  to  tliC  law  that,  the  reatataace  J 
the  surrounding  air  lu  the  motion  of  the  index  or  lercr 
of  a  torsioa  balance  n  proportional  Lo  the  first  pD««r 
of  ih«  angular  i-clocity  of  the  index. 

AcTion  or  OaoNE  ox  looim.— M.  Oawr  finds tW 
the  passage,  or  electric  discharge  through  a  tuW  to*, 
taining  oxygen  and  vaponr  of  iodine,  is  attended  tn 
the  formation  of  periodic  ncid  M  well  as  the  V)»rf 
oxides  of  iodine. 

O<tt>*Ti0N     OF    At-UMtslui*.  — MM.    H«Bw    anJ 

Jehn,  «'XperimeBtiiig  On  the  peculiar  osiJisabUity  of 
aluminium  wlien  rubbed  with  mercury  or  iu  »aln, 
attribute  the  phenomenon  to  the  formation  of  mole- 
culat  galvanic  elements  with  the  nluminium,  merewj, 
and  moisture  condensed  upon  ihetit.  When  tlie  metals 
are  dry  and  in  a  dry  olmo^bere,  there  is  no  oaidaitw. 
Other  electro. negative  el*^mcnt.«  yield  similar  main, 
for  example,  Bliiminium  in  contact  with  moi«t  pUlinam 
becomes  cover«Nl  with  alumina.  In  this  expetimHl, 
silver,  tin,  gas  coke.  Sic,  give  the  s^mc  deposit.  It "» 
curious  that  the  alumina  formed  by  those  wethod* 
increases  in  amount  after  beiag  rubbvd.  MM.  tienf 
and  John  expbun  this  by  supposing  that  the  oxygn 
which  was  polarised  during  cont.tct  subscnuenlly  •«• 
an  the  meu). 

Ox  mr.  Variations  OF  Tbrhksthial  MAOxtTtssJ 
— M.  Quel  examincsbythcaidoftbecalculiis.lhediiwij 
.action  of  the  sun  upon  the  magnetism  and  electricity  I 
of  the  earth.  If  we  consider  a  hypothcUc.-)!  earth, 
properly  constructed  with  regard  to  c»>i«lucttvtiy  aod 
magnetic  capacity,  turning  upon  il»  owu  axis  »i 
describing  an  orbit  round  &  sun  traversed  byclsetrir 
currents  siifliciently  intense  to  act  with  efficacy  upaa  ll- 
If  we  e.Kaminv  in  turn  all  the  effects  ol  constant  aad 
variable  forcot,  and  apply  the  general  principle  "• 
Laplace,  that  the  state  of  a  system  of  bodies  becurn^ 
periodic,  like  Ihe  forces  nhich  actuate  it,  when  th' 
effect  of  the  primitive  conditions  of  movnnieat  bare 
disappeared  under  the  action  r>f  resistances.  Tilif 
Rctitious  e^nh  will  become  magnetic ;  it  will  have  it' 
boreal  magnetic  pole  north  of  Ihe  equator  and  the 
austral  pole  woth  of  it.  Its  atmo«pber«  will  he 
chargtd  with  positive  electricity,  of  which,  the  tensios 
will  increase  with  the  height  above  the  level  of  the 
ground.  The  layers  of  air  next  iIm*  ground  will  he 
etectiificd  negatively.  At  the  surface  of  this  eanh, 
compass  needles  will  experience  continual  changes, 
both  in  ihe  direct  ion  of  the  iwedleaed  in  the  inlrn'*!!'!  <'i 
the  magnetic  force  upon  il.    Tlirse  change"  <niV  foil.  ■ 
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a  <UiIy  variation,  regulated  by  the  solar  hours.  The  I 
direction  ol  llu*  ilailjr  variation  will  be  coolTary  in  lh« 
two  heniispber«9  se}>Brat«d  by  the  aqualgr.  The  iliiirnal 
variation  will  bs  accompanied  by  an  annual  invcjtialitv . 
For  tbis  inequality  the  deviation  of  the  ompaisuill 
be  in  Ihc  vamc  direction  in  ihe  tivo  tieincspbcrcri. 
Thsrv  will  b«  alto  an  anntial  varialian  curr(ii|>oiidin)( 
Id  thv  loUr  months.  IVrtMrbalions  on  I>id  nendli:  will 
be  ob*trved  i(  the  solar  cmrnnta  vary  ia  inti^mit}*. 
At  the  sama  inUaat  of  lime  ihc  au'ttrit  pole  or  t)ie  i 
declination  comfusa  will  «uffer.  orer  the  whole  ■artb,  | 
•imultancouii  but  unequal  dcflcciton.-c  gtetl  in  same 
n^oni,  small  in  others,  here  direded  towards  the  ' 
eaat,  there  towards  the  we^it.  1[  the  ntatc  of  the  sun 
varies  periodically,  these  p«»ftiirbat»ons  will  be  cotrw- 
pondingly  periodic.  The  magnotlc  iievdle  woaM  then 
•erve  lu  indicate  elcctro-ilynamic  changes  in  the  sun. 
The  hypothetical  earth  that  we  havn  ronsidcred  offtrs 
«  «iriking  image  r>f  vrhal  passes  on  our  globe,  and 
aecms  loincreav:  the  probability  of  the  rheory  of  direct 
aotai  action  ob  terreslrlal  magnetism.— Zn  Monitn. 

CaKSLBS     AtTCRCD     BV     LoNO     EKpObCab     TO    ^E.\. 

Water. — Dr.  J.  H.  Gladstone  has  published  the  results 
ol  a  curious  analysis  which  he  recently  made  inlu  the 
condition  of  »omc  tallow  c^indlcs  forwarded  to  him  by 
Mr.  Latimer  Clack,  and  recovered  in  1S75  from  the 
wreck  of  a  Dutch  ireasaic  ship  sunk  in  Vigo  Biy  in 
1701,  that  is  1 73  years  before.  The  wick  was  (ottntl  to 
have  rotted  away,  but  the  tallow  had  become  a  heavy 
friftbtc  substance  of  a  dull  white  colour,  which,  however, 
contained  portiuni  of  (at  Jippareiilty  uni:han](ed.  The 
pure  fat  could  easiiy  be  leparated  frotn  the  remainder 
by  Ireatint;  the  candles  with  cihcT  and  bsufinc.  On 
completely  bumiiig  a  caitdlu  there  rumained  a  xtrongly 
alkaline  whita  ash,  consisting  of  carbonate  and  chloride 
vf  eatcium  and  sodium,  wirh  Iracci  u(  magneHium  and 
polasiium.  The  fat  had,  in  fact,  b:cn  converted  in 
great  part  inlu  cjticiuni  anil  sudiuiii  mUk,  doubtlwM  by 
the  slow  replacement  uf  the  trialomic  gruup,  C,,  H,,  in 
Ibo  stearine  by  ihr««  atoms  of  the  meial,  with  the 
simultaneous  production  of  glycerine.  That  this 
double  decomposition  has  proceeded  so  slowly  as  to  be 
only  half  completed  at  ]>rc3<nt,  i>,  a<>  Ur.  Gladstone 
remark*,  the  moat  interasting  point  brought  uut. 

Tilt  "Harmonic  Analyser,"  or  machine  forcalcuUt- 
ing  Ibo  integral  of  the  product  of  t^^'o  given  functions, 
which  was  invented  and  brought^  before  iht:  Koyal 
Society  by  Sir  William  Thomson  and  h>»  brother, 
Professor  James  Thomson,  is  to  be  employed  in  the 
Meteorological  OfRce  (or  lidal  analysis. 

New  OasEiiv.vTOKtLs  in  France  —By  a  decree,  of 
date  March  it,  three  new  astronomical  and  meteoro- 
le|;ical  observatoriet,  namely,  one  at  Besan^on.  one  at 
Bordeaui,  and  one  at  Lyons,  have  been  fitted  out  in 
France.  There  are  now  eight  astronomical  obaer* 
valories  in  that  couulr>'. 
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New  Cratbk  ih  the  Moos.— Dr.  H.  J.  KIdn.  of 
KAln,  announces  the  appearance  of  a  new  crater  oq  the 
Mare  V'aporem,  a  little  to  the  north-west  of  the  Will- 
known  crater  Kyginus,  It  is  about  three  tniles  In 
dtamttcf.  gloomy  and  deep,  with  a  ragfged  edj^.  The 
Marc  Vapopim  it  situated  near  the  middle  of  the 
visible  surface  of  the  moon.  I>r.  Kloin  has  cirefutly 
examined  thii  region  (ur  the  tii«t  twelve  years,  and 
there  is  little  or  no  room  for  doubt  that  a  new  erater 
has  been  formed  on  the  lunar  surface,  bnring  vriiness 
to  ihi  mo>a'a  actual  volcanic  activity. 
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Old  Broad  Streei,  July  15th.  |8;8, 
The    report    of    the    Eaatem    Telegraph    Company 
shows  that  the  Company's  revenue  for  the  six  months 
ending  March  31,  aroouoted  to  ^£398,1 14.     Deducting 

f58.iui.  the  ordinary  expenses  of  the  concern, 
i&.ljt)  special  expenditure  during  the  half  year 
£6ot  for  had  debt*,  and  j^i^soi  income  laic,  the  sum 
available  for  dividend  is  £151.729,  or  adding  the 
.nmount  broiight  forward  from  the  preceding  half-year. 
;£i64,509.  The  Directors  have,  during  the  half-year, 
paid  an  inlenm  quarterly  dividend  of  li  p»r  ornl.  o« 
the  ordinary  shares,  and  this  with  the  dividend  of 
as.  6d.  per  share  now  to  be  paid,  will  make  a  toUl  <rf 
5  pw  cent,  on  the  ordinary  shares,  the  dividend  on  the 
pneferoivce  shares  being  at  the  rate  of  6  per  cent. 

We  do  not  know  that  the  RcveniM  account  calls  for 
any  ipecial  notice,  though  j^a^fioo  is  a  larec  auni 
even  Tor  eatraordinary  expenses.  Again,  j^j  for 
ba  1  debts  is  a  considerable  Item.  In  the  b*Unc«  sheet 
we  notice  that  while  the  bilh  payable  only  amount  to 
^1,184,  th<^  bills  nxoivible  approach  ^36,000,  and  the 
deposits  and  loans  on  security  arc  j£tii/>(}o.  It  i>. 
of  course,  for  the  sliardiuldem  to  inquire  into  the 
deuils  of  »um!.  like  th«e.  The  Joint  Purse  agtccment 
Mceetly  established  between  the  Indo-Kurop*an  and 
the  Bastoro  Company  is  to  be  extended  to  Ihe  Indo. 
European  TcleKrajili  Defwrtment  of  Her  Maicsly'- 
Inlian  <>jvernment,  also  v>v  note  the  CompAtiy'*  syMein 
of  cable  is  to  ba  extended  in  the  direction  of  Constan. 
tinoule. 

We  are  informed  by  the  manager  of  the  Direct 
Spanish  Telegraph  Company,  Umilcd,  that  the  rates  (u 
Portiig.il  and  Gibraltar  by  the  company's  Direct  Sp.inish 
cable  route  have  been  considerably  reduced,  Thus 
in  future,  a  telegram  of  m  w.irds  may  now  be  sent  from' 
Ijjndun  to  t^irtiigal  or  Gibraltar  for eighlsliilliiiM  and 
from  the  country  to  P.irli.ga]  lor  eight  shilllngt  and 
sixpence,  or  Gibraltar  lor  nine  shillings.  Telegrams  if 
not  written  on  the  company's  forms,  should  bo  directed 
tijd  Spanish. 

Th       " 
Angl 
931-5-- 

3-3:    Brazilian    Submarine,    Limited,    (S;-?!  ;    Cuba 
Limited,  pi-9i .   Cuba.  I.iniited,  10  per  cenf.' Prefer^ 

Direct 
ited 
,  .  ..  .  ,  ,  D  .  -  ,"■  —rt-^t,  '-astern, 
Ijmited  7J.7J;  R-istem.  6  per  cent.  Debentures, 
repayable  October  1883,  108.111  ;  Eastern  spcreent 
Debentures,  repayable  August  1887,  io,.,os  ;  Easlen; 
6  per  cent.  Prrfetonce,  llj-is;  Eastern  Extens^i 
Australasian  and  Chin.i,  Limited,  7J-8;  Eastern 
Extension,  6  per  cent.  Debew«»«,'«:ij».-^-^(Svft  '•i^^Mw^. 


lited,  ?J-!)|; 
eoce,  ie-17;  Direct  Spanish,  f.imiicd  iNaV-  Dire 
Spanish,  10  per  cent.  Preference,  9J.10;  Oina  Unit 
Slates  Cable  Limited,  ,8;;.  ,4...,4i;  Ea»te. 
'— '-d,  7J-7J;  E--istem,  '  - 
iible  October  1883,  ic 
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■84-8J;  Ifido- European,  Limilcd,  i9^-3o|;  M«l1it«m». 
nean  Eztemioa,  Limiied  ;  25-3  ;  Mcoitrciane^in  Rxtcn. 
Bton,8  per  cent,  Prei«r«rcc,  jti^  ;  Reuter'ii  Umited. 
lO-ii;  SubmAtinc,  231-3343;  SubiDArinr  ScHp,  3<3i  ; 
West  Indijk  and  Panama,  Litnii«d.  3£-aS  ;  Ditto,  6  per 
ceol.  Firtt  Prefcren**.  8J-9  ;  Di«o,  ditto,  Second 
PrefweBO*,  8J.8J;  Wcstpin  and  Bnaailian,  Limited, 
4i-$i  Ditto,  6  por  cent.  Del>enlnTe»  "A,"  98-101; 
Dttto,  ditto,  ditto,  "  B,"  96-99;  Western  Union  of 
U.  S,  7  j)«r  cent,  I  MoHgagc  (Building)  Bond*, 
itl5-t2a:  Ditto,  6  per  cent.  Stening  Bvndt,  ioi-io;ti 
TcIes;rAph  Constniction  ftcid  Mniiit«naiic«:,  Limited, 
,l'f-32l;  Ditto.  6  per  cent.  Bonds,  100-103;  Ditto, 
Second  Bonus  Tnut  Certificates,  3]-.l ;  India -Rubber 
and    Gutta>Pcrcha  and    Telegraph   Works,    Linillcd. 

Railway  shareholdcni  can  hardlj-  be  con^raluluted 
upon  their  prospect*.  A*  we  intimated  -i  little  time 
ago,  some  of  the  dividends  promise  to  be  \ai  I^aii  last 
(ulf-Tcar,  and  several  will,  110  doubt,  remain  stationary. 
Dut  It  is  not  the  dividends  we  are  thinkinff  of ;  we  are 
thinking  of  the  general  eondition  of  thr  companies,  of 
their  capital  outlay,  and  of  their  increasing  workinj; 
expenses.  It  is  possible  that  the  leading  journal,  which 
kas  lately  devoted  oiudi  a.tlcntion  to  the  corisldrr^liun 
0/  tke  question,  exacuerates  the  gloominess  of  llic 
OBtlookt  hut  th.1t  it  is  sufficicntlr  gloomy  must  lie 
obvioui  to  all  imparti*!  critics.  In  brief,  is  it  not  sheer 
folly  to  blink  at  the  certainty  that,  if  the  companies  go 
Ofi  increaxine  their  capital,  adding  to  their  expenditure 
and  not  »enMbty  adding  to  theiT  income,  tite  time  will 
iinive,  all  too  quickly,  when  evon  small  dividends  will 
be  thiugnof  the  putF 

ThcGreat  Northern  Com [>any  is  already  in  difficulties. 
la  jpitc  of  the  positive  tone  assumed  by  the  diroctori 
in  the  address  they  have  recently  issued  to  the  share, 
holders,  no  one  but  tho  dirfcloni  themselvrs— and 
perhaps  not  the  directors — can  deny  that  the  anonymous 
circular  they  hold  up  to  reprobation  is  written  in  a  tone 
oi  marked  moderation,  and  in  sincerely  intended  to 
promote  the  interests  of  the  shareholders.  We  believe 
that  both  it  and  other  criticisms  on  the  position  and 

Srospccts  of  the  GieAt  Northern  Compioy,  which  havp 
itcly  appeared  in  print,  are  far  more  likely  to  do  guud 
than  hArm.  The  shareholders  of  the  Great  Norlhem 
Company  have  undoubtedly  cause  fur  apprehensions, 


and  the  assumption  of  the  directors  that  it  b  pretaiBi^ 
loous  to  comment  on  their  actions,  or  to  qoestioa  Hh  ' 
judgroent,  is  simply  ridiculoas.  There  nev«r  «u 
penod  when  railway  companies  waoled  loolnag 
more  than  they  do  at  Ihit  ]unctat». 

I>ook  again  at  the  East  London  Raitway  Cooip*! 
One  begins  to  wonder  whether  it  hat  been  managed 
men  or  by  children.     The  statements  made  in 
drcuUr  issued  by  Sir  Edward  Walkin  on  his  acceptance 
of  the  chairmanship  more  than  account  forlhedisoslnm 
position  of  the  company.    No  less  than   £3,40^,;/^^— 
the  oririnal  capital  was  £t  ,866,600— has  bMn  adttallf 
expeniM   by  the  concern.      Here   are    some  of  (he 
itcm«  :~Discounts,  j£54a,69l ;  financial  ageats' dtargei 
and  commission,  ^tOS,^!^;    interest   on   shares  anJ 
debenture    stocks,     j^337.ot5 ;    preliminary   eapenscs) 
j£t 01 ,633— nearly  S^o/jw  ot  this  went  to  "the  pmH 
moiers  j " — law  and  parliomenUr)-  expenses,  / 57.5187 
eiigin«er!ng,  £66,gl$t  \  directors  and  auditors.  £i6.i. 
Baron  Grant  on  various  occasions  received  frooi  Iht 
directors     altogether     the     sum     o(      ^£233.306     for 
issuing  debentures    and  preference    dock.       We   da. 
not   say    that    the   Eo^it    I^ndon  Company  ii    pas^ 
all    hope,   but    if    Sir    Edward    Watkin    sucoeeds    iq 
rescuing  the  property,  if  property  it  can  be  called,  froia 
ruin,  he  will  indeed  earn  the  eteruol  gratitodc  of  the 
shurehotders,  and  convince  every  one  that    his  abilities 
have    really  been    under-estimated.      It   apMan  that 
part  of  the  line  is  not  worked  at  all,  and  producas,  sayi 
Sir  Kdward,  thistles  and  weeds  jo&teAd  of  traAc  ^nil 
dividends.     The  Company  is  10  debt  beyond  its  atall 
able  capital  and  resources  10  the  extent  of  /■  20,a>:t.>, 
and   until  this  money  is  raised  nothing  can   be  dan« 
by  the   new  Board.     We   have  on  several    occasieitt 
drawn    attention    to    the    East    I^ondon    Company . 
but  matters  have  turned  out  far  worse  than  we  ssp. 
jwsed  they  could   be.     A  wiarthiiig   in<]uirv  into  the 
details  of^  the  expenditure   seems  desirable,  thougb 
it    mHv  be   no   practical    use  to  cry  over   spilt   wiDi. 
Mr.  kershaw  might  well   say  at   iHe  meeting  tA  liie 
shareholders  of  the  company  the  other  day  thai  he 
wondered  the  old  directors  should   face  them  igam. 
At  the  meeting  in  (Question  it  was  practically  ded del 
that  Sir  Edward  Watkin.  having  the  confidence  of  the 
shareholders,  should  be  allowed  to  dolwhat  aeetneth  bim 
best,  and,  to  the  surprise  of  aome,  it  Iranspired  tlul 
even  some  of  the  shareholders  were  willing  to  intev 
more  of  their  money  in  the  und^rtaVing.     Let  us  hopr 
that  their  reword  will  be  proportionate  to  their  faith. 
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Jt  AeuMnt  ucruuic  Iiy  amnccmeiit  will)  Direct  Co.      ''  Amount  *ut>j«ct  l«  ananccmciii  «itk  Aagk  Co.      t  C«Bt«r«d  srjih  1 
fteiira  bia  iKwibf)  1C77.  x  Jum  KudpU  noiyst  tohand.  i  The  May  rcwipii  ariWComptiiramMiBM  M  ^i,4)» 

frirjfgm^i  in  /4>j  TitiU  mrt  ni  M<ciirmtf  a)  il  ii  fn  *irr  /mrrr  !•  ■■»fc<  IfctiM.  Vut  -bm  </■  mit c-^ranUt  tMrear^it tmnt/. 
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THE  TELEPHONE  COMPANY  AND  THE 
NEW  TELEGR.\PH  BILL. 

Ji  PKimoN  has  been  presented  to  rarliamcnt  by  the 
Tptephorw  Company  of  London,  praying  the  House 
of  ComraoBS  noi  10  pais  the  New  Telegraphs'  Dili  as 
it  aorr  stands,  on  ilie  ground  that  it  would  confiicate 
the  Company's  property,  and  dcpri%-c  the  Befl 
Tdepbooe  patentees  of  the  fruiis  ot  many  rears 
labour  auil  study,  and  bcKj-inR  that  the  said  Bill 
may  be  referred  to  a  select  committee  who  should 
examine  the  question  at  issue.  This  adiou  has 
bBDo  taken  by  reawn  of  Clause  3  in  the  New 
T^egraphs'  Bill.  By  thnt  clause  it  Ii  proposed  "tbat 
In  the  construction  of  the  Telegraph  Act  of  tSISp, 
the  term  "telegraph"  shall  in  nddition  (o  Ihe 
meaning  assigned  to  it  by  that  Act,  include  any 
"apparatus  fortonsmitting  mwsagcs  or  olher  com- 
munications with  the  aid  of  electricity,  maguotism, 
or  any  otbcr  like  agency."  Uiscicar  that  thb  clause 
covers  t!ie  telephone,  and  the  Telephone  Company 
ai«  rtasonably  afraid  that  the  Government  monopoly 
vill  appropriate  their  inventions  and  shut  them  out 
from  their  own  use  of  it.  In  their  own  words  ihey 
"  apprehend  that  the  introduction  of  the  3rd  clause 
into  the  aonr  pending  Bill  has  been  designedly  done 
by  Ihe  Post  Office,  for  the  express  purpose  of 
obcaiuing  a  monopoly  of  so  much  of  the  Company's 
baiiness,  a.1  would  be  in  compcLition  with  the  Post 
Office  Telegraphs,"  and  "  that  the  effect  of  the  said 
Clause  3  would  be  to  give  llio  Postmaster-General 
not  only  the  right  of  using  the  telephone,  wiihoui 
payment  ofany  compensation  whatever  toThe  owners 
of  thepatrnls,  but  also  of  prohibiting  yourjietitionere 
from  supplying  telephone  communication  them- 
selves.'' An  amuigcinent  between  the  Conii>any 
and  the  Post  Office  at  present  exists  whereby  60 
per  cent  of  aJl  rentals  hrom  postal  telephone  lines  is 
banded  over  to  ibo  Company,  and  it  is  feared  that 
Claosc  3  will  canble  the  Post  ORice  to  c\-wte  this 
royalty.  In  fine,  ihc  Telephone  Company  naturally 
fear  that  the  (iovcmmcnt  monopoly  will  not  only 
abolish  all  competition  on  their  part,  but  lilcewise 
accord  them  insufficient  compensation. 

\n  annex  to  tlie  petition  sets  forth  the  aims  and 
scope  of  the  Telephone  Company,  who  at  great 
expense  have  purchased  Professor  yivWa  patent. 
"Telephonic  lines,"  says  this  document,  "might  fcM' 
Instance  be  erected  between  the  Temple,  or  the 
variou!  Inns,  and  Westminster,  for  the  benefit  of 
barristers  ud  Mlidlont  frequenting  the  dtfEiErent , 


Courts.  These  would  be  connected  with  a  Cftrtt 
tlaiioH,  tay  for  instviice.  iu  cbe  Strand,  from,  which 
branch  lines  would  diverge  to  the  different  chambers 
or  oC&ccs.  The  whole  Avould  be  the  projwrt;  of  Ihe 
Company,  and  the  operation  would  be  as  follows : — 
A  barrister  at  Westminster  would  come  to  the 
Telephone  Odicc,  and  say  lie  wislicd  to  speak  with 
the  clcilc  at  his  chambers.  This  ln(orm;ition  would 
be  conveyed  to  thecentral  station,  where  they  would 
at  once  switch  on  the  spcci.-)!  branch  wire  connected 
with  these  chambers,  and  tlius  ufford  the  parties  the 
advantages  of  direct  private  verbal  communication, 
without  any  loss  of  lime."  A  similar  plan  is  likelf 
to  be  ofgrcatscrvicctoshipowoers,  merchants,  iiianu- 
faciiirers,  and  bankers,  enabling  them  to  commuai- 
cate  vocally  with  their  agents  at  docks,  wharves,  or 
bntncti  f^stablishmcnU ;  and  as  a  household  telcKrapb 
it  would  prove  very  accommodating.  In  the  same 
way  "different  towns  may  be  joined  logclhcr,"  iO 
runs  the  anncv,  "such  as  M-inchester,  Liverpool, 
Glasgow,  and  J<ondon,  A  Manchester  merchant, 
for  example,  now  ivquires  to  come  to  London  to 
sec  some  one  on  business.  He  consumes  10  hours, 
at  least,  in  travelling,  has  to  spend  one  night  in 
town,  and  is  at  ilieavy  expense,  apart  from  the  lots 
of  valuable  time.  On  the  other  hand  he  can  arrange 
that  he  and  his  correspond L-nt  .shall  be  at  Ihe  Tele- 
pboDO  Offices  at  a  certain  timi:,  and  thus  scUlo  their 
business  by  direct  viva  ivce  commuoicution."  ThecB 
CJumples  serve  to  show  how  wide  the  held  for  tlie 
telephone  undoubtedly  is,  and  how  imporiant  and 
valuable  it  may  become  in  the  future.  -  •■: 

While  admitting;  thai  tlie  Telephoue  Conpoaj 
have  excellent  grounds  for  the  action  they  bare 
ukeii,  we  will  not  go  so  fur  as  to  say  that  tba 
otfcnding  clause  has  been  specially  levelled  at  them. 
It  appears  lo  us  Co  have  a  more  general  bearing, 
and  to  be  designed  to  correct  the  narrow  phrase- 
ology of  the  old  Act.  We  understand  that  Bill  to 
limit  its  dehnition  of  *'  telegraph  "  to  all  instruroca|s 
which  make  "signals";  doubtless  because  at  th» 
time  it  was  itrawn  up,  no  one  anticipated  a  tele- 
graph which  would  act  without  some  kind  of  ctg- 
nals.  The  invention  of  the  speaking  telephone  has 
opened  the  eye?  of  our  legislators.  It  is  now  wen 
that  there  may  be  modes  of  telegraphing  without 
\ignuK.  and  the  old  phraseology-  requires  to  be 
expanded  so  as  to  take  in  these,  and  provide  Cor  the 
future  as  well  as  the  prcsonL  Howci'cr,  it  must  be 
confessed,  that  by  ttte  showing  of  the  Telephone 
Company  themselves,  the  telephone  might  become 
a  formidable  rival  to  the  (iovemmeni  telegraphs. 
If  lony  telephone  lines  ramify  the  country  through- 
out  its  length  and  breadth,  there  will  be  a  telegraph 
system  within  a  system,  each  competing  vrvih 
other,  aud  *  slritv  QrovwamwRV  wowtv*^  "*** 
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longer  exist.  It  is  also  conceivable  that  sotne  new 
inventiun,  now  tulally  unoxpcctit),  mi^lil  uutstrip  the 
existing  complex  systems,  ant!  leave  their  fumher 
«ome  paraphernalia  stnLndL><l  and  ub&olctc  on  the 
shonl<t  of  iclegraphic  lime.  What  Ihcn  would  be- 
come of  the  (government  monopoly  fur  which 
;Cio,ooo,ooo  were  paid.*  OhvioHsly  it  is  prudent 
for  the  Postmastcr-fiencral  (0  alter  the  wordinjc;  of 
his  charlci-,  and  stretch  ihe  old  fomiuh  to  mcel  not 
only  llie  new  facts,  but  the  new  po&sibililius.  The 
\*agucnessof  the  altered  language  excites  our  admira- 
tion ;  "  by  aid  of  eicctritily,  niagnelism,  or  any  other 
like  agency,"  is  a  plirase  whose  comprehensive 
va^eness  h  wortliy  of  Russian  diplomacy. 

It  it  satisfnctory  to  know  thai  the  conflict  between 
the  Telephone  Company  and  the  Government  is  In  a 
ftir  way  of  being  settled.  A  deputation  of  members 
of  Parliament,  and  othcn  interested  in  ihc  derclop- 
mcnl  of  telegraphy,  waited  recently  on  the  PoM- 
raaster-Gcneral.  and  ccnfcrred  with  him  upon  the 
Rubjcct.  The  Postmaster-General  was  understood 
to  say,  that  the  general  question  that  had  been 
laiscd  by  some  speakers,  as  to  whether  it  was  or 
wa«  not  right  thst  the  riovcmment  should  have  a 
monopoly  must  be  set  aside,  as  tliat  question  had 
been  determined  hy  Parliament  when  the  telegraphs 
KcT«  taken  over  by  thcGovcrnmcnt.  Dealing  with 
the  special  cnsc  brought  before  him  by  ihe  deputa- 
tion, he  disclaimed  on  the  part  of  the  Government 
ttiy  knowlfdijc  of  the  fact  that  a  pri\-atc  Company 
bad  been  formed  when  the  Bill  was  introduced  into 
Parliament,  but  held  out  the  hope  that  a  friendly 
conference  of  those  interested  in  the  matter  with 
himself,  might  result  in  some  modification  of  the 
exisling  clause. 

■  In  coming  forward  as  they  have  done,  the  Tele- 
phone Company  have  not  only  asserted  their  righ«, 
but  rendered  a  $er\'ice  to  the  electrical  profexaionin 
Iteneral.  The  obnoxious  Clause  3  as  it  stands,  is,  as 
Mr.  Sullivan  pointed  out  to  the  Postmaster  General, 
dangerouii  blow  at  telegraphic  invention  in  this 
'etniniry.  The  Government  have  acquired  a  mono- 
poly of  the  telegraphs  which  is  on  the  whole 
a  bcQefil  to  liie  public  at  large;  but  at  the  same 
time  it  should  not  be  allowed  to  become  an  opprcs- 
MOD  to  inventors.  In  the  end  it  is  for  the  pubtic 
^Dod  that  it  should  not  become  so.  But  what 
would  an  absolulo  monopoly  over  all  possible  tele- 
(jfraphi  3i.  claimed  by  the  s-oid  clause  be,  but.  a 
despotism  to  inventors?  Regarded  supcificiallr,  ic 
may  socm  a  harmless  thing,  but  like  all  n'shls  in  the 
grasp  ol  power,  it  would  soon  prove  high-handed. 
The  Englisfa  inventor  who  fell  that  there  was  only 
one  purchaser  for  his  invention  in  England — the 
Government  monopoly— and  that  he  mufit  either 
M*e  n-hat  it  chooses  to  offer  him,  or  want,  would 


very  soon  ceate  Co  invent,  and  tclcgniphic  ini 

would  languish  in  this  country  c\'cn  mare 
docs  at  present.  Monopolies,  even  Govenuncnr' 
ones,  carry  in  them  the  seeds  of  evil ;  but  ibeiv 
seeds,  by  wise  and  careful  management,  may  be 
prevented  from  germinating.  It  will  now  tie  with 
the  Postmaster-General  to  sec  that  tho  New  Tele- 
graph Bill  lecogniscs  the  rights  of  inventors,  and 
encourages  their  ellorls  by  a  prospect  of  fvr 
remuneration. 


THK  INVENTION  OF  THE  MICROPHONE. 

1'kb  AViD  Vark  Daily  Trtbuat  of  June  37  coDtaini 
the  following  repiv  of  Mr.  Edison  to  the  joiDt  tele- 
gram of  Mr.  W.  Ti.  Preecc  and  Prof.  Hughes  cjie- 
yorically  denying  the  piracy  of  invention  which  Mr. 
Edison  imputed  to  them.  This  tclc^oi  was  pub- 
lished in  our  issue  for  July  t,  and  it  b  necessaiT 
that  wo  should  give  Mr.  Edison's  answer  lo  it,  aiu 
the  proofs  of  liis  case. 

To  the  Editor  of  the  Tribuxt: 

Sir, --In  reply  to  the  card  of  Messr*.  Preeee  and 
Hughes,  regard'ing  the  piracy  by  the  latter  of  mr 
carbon  telephone,  as  coatnin^  in  your  paper  of  this 
date,  allow  me  lo  refute  their  sutements  br  theii 
own  words,  and  by  extracts  from  the  English  . 
EcivnliGc  papers.    I  quote  from  liicir  card  :  '^k 

"  Hughes  has  not  brought  out  anv  thermopile.     ^M 

"  W.  H.  pHKBCt."    "H 

"  I  emphatically  indorse  every  word  of  the  above 
message. 

"D.E.  HUGHBS." 

From  T^i  Engtnter,  May  17,  187S  : 
"  Professor  U. E.  Ilughcs's  tclcpboo^  micropl 
and   thermopile.    .    .    .    K   discovery  not  ^ 
till  after  Professor  Hughes's  paper  wa*  read  ' 
the  Royal  Society,  ]>oints  out  another  field  of  use- 
fulness for  thi.'i   instrument.     We   all   know  whxt 
excellent  ser\-ice  thu  thermopile  has  dnoo  ta  the 
hands  of  Professor  Tyiid.ill  and  olher  investigator* 
of  heat,  but  wc  think  ivc  may  safely  describe  anolhtfj 
kind  of  llicniiopile,  as  sensitive  and  far  less 
plicated,  less  difficult  to  conscmct.  and  less  ex{>eiuttH 
than  that  compounded  of  zinc  and  antimony  in 
usuai  fa.shion.    Instead  of  the  eI.i»s  tube  as  described,^ 
Profcssur  Hughes  was  expenmcniing  with  A  qiiiQ. 
and    found   that    Ihe   instrument  was   exceedingly 
sensitive  to  hcai.    On  the  approach  of  a  warm  han^ 
the  galvanometer  needle   swings  violently  in  one., 
direction  ;  on  coolingthc  tube  it  swings  in  the  other." 

Again,  I  quote  from  .Tn  article  on  Ihe  tctcphoaol 
and  phonograph  from  Tht  Woihin^oH  Sur,  April 
19,  187**  : 

"  My  cirbon  leleiiJionc  mnv  be  used  as  a 
me.nsurcr  (thermopile).  It  t,viU  detect  the  SO/ 
part  of  a  degree  Fahrenheit,  &c." 

This  paper  was  mailed  to  Mr.  i»reecc  April  K 

187^,  and  1   prove  that  he  received  it   by  quolit 
from  the  same  anide  the  following  : 

"The  phonograph  will  preserve  the  ex-ict 
nuncialion.      llie    President    of   tbo   PhiWc 
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Society  means    to  travel  with  it  amongst  all  the 
North  American  tribes." 

To  set  at  rest  the  claims  of  Huji^hes  on  this 
subject,  I  quote  from  a  letter  received  by  me  a  short 
time  since  from  Professor  Langley,  the  eminent 
astronomer : 

"Allegheny  Obscrvaton",  June  4, 1878. 
"  In  response  to  your  inquiry,  I  may  state  that  to 
the  best  of  my  recollection,  m  October,  1877,  at  (Jew 
Laborator}*,  Mcnlo  Park,  on  my  telling  you  that  an 
iostrument  more  sensitive  to  radiant  heat  than  the 
bismuth-antimony- linear  pile  was  desired  by  nic  for 
certain  researches  in  the  spectrum,  you  sugf;csted 
the  use  of  carbon,  of  which  you  were  .showing 
Professor  liarkcr  and  myself  specimens.  As  well  as 
I  remember  the  idea  you  gave  mc  was  that  the  com- 
mon small  thermopile  was  capable  of  developing 
little  energ>-,  the  variation  of  resistance  of  the  carbon 
under  the  influence  of  pressure  or  traction  from  a 
small  heated  adjacent  body  might  be  made  to  con- 
trol the  energy  of  a  batter)-  of  any  size,  and  thus 
multiply  the  sensitiveness  of  the  pile  almost  without 
limit." 

Mr.  Preecc,  in  his  card,  says  : 

"His  (Hughes's)  microphone  is  quite  a  different 
instrument  to  Edison's  telephone." 

Hughes,  in  his  original  paper  of  May  8, 1878,  aflcr 
summing  up  the  laboun  of  others,  says  : 

"  It  will  be  seen,  however,  that  in  the  experiments 
made  by  myself  the  diaphragm  has  been  altogether 
discarded,  resting  as  it  does  upon  the  changes  pro- 
duced by  molecular  action,  and  that  the  variations 
in  the  strengths  of  the  current  flowing  are  produced 
simply  and  solely  by  the  direct  effect  of  its  sonorous 
Tibra.tions." 

I  quote  from  Wit  Journal  of  tiu  Telegraph,  April  16, 
1878  (to  which  paper  Mr.  Preecc  is  a  subscriber)  an 
article  taken  from  the  proof-sheets  of  Mr.  Prescott's 
book  on  the  telephone  and  phonograph,  which  reads 
as  follows : 

"  In  the  latest  form  of  transmitter  which  Mr.  Edison 
has  introduced  the  vibrating  diaphragm  is  done  away 
with  altogether." 

From  this  book  which  is  now  published,  I  quote 
from  page  226  : 

"I  (Edison)  disco%-ered  that  my  principle,  unlike  all 
other  devices  for  the  transmission  of  speech,  did  not 
require  any  vibmtion  of  the  diaphragm.  That,  in 
&ct,  sound  waves  could  be  transformed  into 
electrical  pulsations  without  the  movement  of  any 
intcr\-cning  mechanism." 

This  statement  by  myself  for  publication  in 
Mr.  Prescott's  book  was  written  over  four  months 
ago. 

I  quote  from  a  letter  from  Precce  to  myself,  date 
London,  May  33rd,  1878  : 

"  Hughes's  doings  border  very  closely  upon  yours, 
and  it  is  difficult  to  distinguish  between  what  you 
bave  done  and  what  he  has  done." 

Again,  Mr.  Hughes,  after  describing  a  number  of 
experiments,  sums  up  and  says  :  "Carbon  is  used  in 
preference  to  any  other  material.  .  .  .  It  is  quite 
evident  that  these  effects  are  due  to  a  difference  tA 
preutue  at  the  di&rent  points  of  contact." 


I  quote  from  the  Journal  cftiie  Telegraph,  April  16, 

"By constant  experimentinfj;,  Mr,  Edison  at  length 
made  the  discovery,  that  when  properly  prepared, 
carbon  possessed  the  remarkable  property  of  chang- 
ing  its  resistance  with  pressure,  and  that  the  ratios  of 
these  changes,  moreover  corresponded  exactly  with 
the  pressure." 

The  same  discover^'  was  published  in  the  Scieniific 
Anteriean  of  July  17,  1877,  Harper's  Magjozine,  and 
many  other  papers,  both  in  this  and  other 
countries.  I  quote  an  extract  from  a  letter  addressed 
to  Sir  H.  Thompson,  the  eminent  surgeon,  a  copy  of 
which  was  kindly  sent  mc  by  the  writer : 

"Hotel  Chatham,  Paris,  June  7,  1878. 
"  My  dear  Sir  Henry, —  ....  It  is  certain  that 
at  the  mectingof  the  British  Association  at  Plymouth 
last  September,  a  method  of  magnifying  sound  in 
an  electric  telephone  was  described  as  having  been 
invented  by  Kdison,  which  was  identicil  in  principle 
and  in  some  details  with  that  brought  forward  by 
Hughes. 

(Signe.l)        "  Wm.  TiiOMsosr."  . 

Finally,  Mr.  Preece  had  ample  knowledge,  through 
my  correspondence  with  him,  of  all  I  have  been 
doing  since  he  left  America,  and  had  my  telephone 
in  his  possession  at  least  a  month  before  the  alleged 
discovery  by  Hughes,  and  it  is  almost  impossible  to 
attribute  his  failure  to  defend  mc  (as  ho  was  bound 
to  do)  against  the  piracy  of  Hughes,  to  his  not 
understanding  so  simple  an  instrument,  and  the 
principle  invol^-ed  therein. 

Mr.  Preece  says  in  his  card  of  yesterday  : 

"  I  am  in  no  way  whatever  a  coadjutor  of  Hughes." 

I  quote  from  Hughes's  original  paper  announcing 
his  alleged  discovery : 

"  My  warmest  thanks  are  due  to  Mr.  W.  H.  Preece, 
electrician  of  the  Post  Office,  for  his  appreciation  of 
the  importance  of  the  facts  I  have  stated,  and  for 
his  kind  council  indeed  in  the  preparation  of  this 
paper." 

Enclosing  this  letter,  allow  mc  to  mention  that 
Mr.  Hughes  has  addressed  a  communication  to  the 
French  Academy  of  Sciences,  in  which  ho  adds  to 
his  pirated  telephone  the  induction  coil  which  I  have 
always  used  in  combination  therewith,  and  which 
alone   makes   it   a   practical    instrument,    thinking 

Ecrhaps  that  under  cover  of  foreign  language,  an^ 
cfore  a  society  whose  proceedings  are  not  generally 
known  in  this  country,  he  would  gain  for  himself 
the  credit  of  this  combination.  He  makes  no 
mention  of  this  all-important  factor  in  England, 
where  it  would  be  at  once  known,  and  in  which 
country  it  has  been  patented  nearly  a  year. 

Yours  truly, 

'I  KOALAS  A.  Edison. 
Menio  Park,  N.J.,  June  26,  1878. 

We  have  little  desire  to  harp  upon  this  most 
regrettable  affair,  but  the  above  communication 
provokes  a  few  remarks.  To  any  person  un- 
acquainted with  the  true  nature  and  phenomena  of 
the  two  inventions,  the  carbon  telephone  and  the 
microphone,  Mr.  Edison's  proofs  are  perhaps  fair 
and  seeming,  and  we  have  no  doubt  that  they  will 
satisfy  many  readers  of  the  daily  newsQa^ei;  la  v^^>^ 
they  appCM  •,  \»A  l\w:3  wt  ito-eiiSsftx  Vwa  ^asoeitar 
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Gtantial  and  superficial  lo  weigh  ivith  scientific  men. 
Mr.  Edison  presents  hia  proofs  as  if  the  miciopbonc 
wer«  icietiucail  with  tlie  carbon  telephone,  whereas 
tbey  Arc  distinct  instruments.  Tlic  same  general 
principle  may  underlie  their  action,  but  the  principle 
Ippears  uoder  n  new  mudu  in  citch,  and  iL  a  ihe 
mtcropbonc  which  has  revealed  liti^  general  prin- 
ciple, not  the  carbon  telephone.  But  even  if  this 
were  not  so,  the  fact  elicited  hy  this  controversy 
that  the  discover)'  of  the  variability  of  carbon 
resistance  under  pre-siune  was  anticipitcd  by  M. 
Eiac — and  known  to  Professor  Hughes — some  ten 
»r»  bei^ore  Mr,  Edison  :i|)plicd  ii.  deals  a  fatal 
^low  to  the  contention  of  the  latter.  Tlie  strongest 
soinl  in  Mr,  Edison's  reply  is  the  extract  from  a 
letter  of  ?ir  W,  Thomson  to  Sir  Henry  Thompson  ; 
but  partial  oxmcts  are  always  imsatisJactory,  and 
cannot  be  jusily  considered  without  their  context. 
The  "methodcMtnagnifringsound"  referred  lobySir 
William,  is,  wc  suspect,  our  old  friend  the  carbon 
telephone  again,  pure  and  bimple  :  for  by  employing 
«  sufficiently  powerful  battery' and  a  suiublerccejver, 
the  energy  of  the  voice  or  other  sounds  may  be 
magniJitJ.  It  is  almost  needless  to  point  out,  bow- 
lder, that  a  magnifier  of  sounds  is  not  iiccessarily  a 
microphone,  since  an  instrument  might  obvioui^ly 
tw  oon&trucied  which  would  magnifS*  audible  sounds. 
.but  bo  utterly  insensitive  to  inaudible  sounds. 
L^ere  name»  and  other  "clothes"  will  not  scn-c  to 
cloak  this  matter.  Mr.  Edison's  proofs  lead  us  to 
infer  either  that  he  does  not  himself  yet  fiilly 
understand  what  the  microphone  really  is,  or  thnt 
he  wishes  the  American  public,  rigblly  or  wrongly, 
to  believe  it  to  be  a  piracj-  of  his  cirbon  tclcphonc. 
We  much  prefer  to  accept  the  former  inference,  a.ud 
wc  think  we  can  discover  evidence  of  it  in  his 
reply.  The  importance  given  to  the  "  thermopilu,"  or 
"ihermoKOpc,"  as  it  would  he  belter  named,  by  a 
contcmporarv,  has  appanjntly  helped  lo  mislead  liim 
into  the  belief  that  nis  authorship  of  the  carbon 
telephone  wax  endaugered.  It  is  time,  however, 
ihat  Mr.  Edison  should  correct  himself,  and  after 
the  hot  and  lusty  aspersions  which  he  has  launched 
upon  the  (air  fame  of  two  unofieodiug  gemlcmen, 
itwill  be  to  his  own  credit  if  he  fninkly  acknowledges 
his  mi.srakc.  Mr.  Edison  has  mJmv  friends  in 
England  who  admire  his  inventive  ab'iliics.  as  well 
as  the  independent  manner  in  which  lie  has  risen, 
and  who  will  feel  sincere  regret  if  he  docs  not 
make  that  .amends,  and  rnnslatc  himself  in  their 
estimation. 


AN  I^^^lovED  morse  instrument. 

Thk  new  Worse  receiTing  instrument  of  MM.  dc 
Su«cx  and  Brasscur,  of  Brusscl.*,  jKisscsses  some 
notablr  improvements  over  the  older  forms,  in 
(he  ordinary-  Mortc  apparatus,  as  is  well-known, 
the  disc  or  blade,  by  which  the  marks  arc  made 
upon  a  travelling  strip  of  pajwr.  is  carried  bv  a 
tevcr,  which  is  fixed  lu  the  armature  ol  an  electro- 
magnet. Ihe  coils  of  which  arc  connected  lo  llit-  line 
wire.  The  .irmaiuro  is  ordinanlv  held  apait  fi-uui 
the  magaci  by  a  light  spriiig  ;  but  when  a  current 
jr<"P  fhr  luiB  ivire  jKitics  through  the  coils  of  the 
ft  the  arnviture  js  drawn  towards  ibe  m*STW:l, 


jind  the  printing  disc  or  blade  ix  ttronghl  a^rfna 
the  paper.  In  the  new  Morse  the  light  spfufii 
discorded,  tuid  in  its  stead  a  magnetic  aixangcfiitM 
is  subsLiiuted.  This  consists  in  placing  on  the 
opposite  side  of  the  armature,  and  near  to  it  tbt 
ends  uf  two  soft  iron  cores,  similar  In  the  copot 
the  electro- magnW.  The  opposite  ends  of 
cores  are  coupled  together  by  a  permanent 
shoe  magnet.  This  magnei,  acting  throu_ 
soft  iron  cores,  attracts  the  armature  and  folds 
Away  from  Ihe  electro- magnet.  The  soft  iron 
arc  surrounded  by  fine  wire  coils,  similar  lo  the 
coils  of  the  eleciro-magnct,  and  the  currents  fmia 
the  line  wire  arc  sent  Uirotigh  all  four  coils — thcne 
above,  and  thcwe  under  the  armature.  H'hea  a 
CDiTcnt  passes  from  tlie  lines  tJitough  these  bobbin* 
the  electro- magnet  ;ittr.-icl»  the  armature  downwanh 
while  at  the  same  time  the  poles  of  the  upper  Cdih 
are  reversed,  and  repel  the  armature,  whicli  a 
feebly  magnetic,  downwards,  thus  assisting  Ibe 
electro- magnets.  The  resistance  of  the  bobbin*  b 
BO  arranged  ns  to  give  the  tnaximum  power  feri 
given  line. 

Figures  F  and  3  represent  a  side  and  an  end  riev 
of  the  essential  parts  of  this  apparatus. 

A  is  tlie  permanent  magnet,  the  power  of  which 
can  be  increased  or  dimimsbed  by  sliding  across  it 
the  soft  iron  regulator  R. 

B  and  B'  are  Uic  upper  and  lower  bobbins. 

c.  is  a  frame  of  copper  for  snpponing  the  cotei 
of  the  two  upper  bobbins  ana  the  pennaooBl 
magnet  A. 

T  is  a  bar  of  soft  iron  supporting  the  lower  plit 
of  bobbins  and  connecting  tncir  cords. 

p  is  the  soft  iron  arroalure,  feebly  magnetic,  for 
actuating  the  printing  lever. 

a,  ligure  3,  is  the  soutli  pole  of  the  magnet  a. 

A,  is  the  north  pole  of  the  magnet  a. 

a'  is  the  south  pole  of  the  cores  of  the  lower 
bobbins  when  a  currenl  is  passing. 

M  is  a  portion  of  the  brass  frame  of  the  tnstni- 
men  I. 

The  curreni  from  the  line  o.  passes  to  earth  i. 
through  the  sevrml  wire  ootls  to  »,  magnetiaes  o' 
and  i\  <i<  becoming  a  south  ftole,  and  A'  becoming  ■ 
north  pole.  At  the  same  lime  the  poles  «,  ^  of 
the  permanent  mngnet  are  reversed,  a  becominf 
a  north  pole,  and  t  a  south  pole. 

The  armature  r,  which  always  retains  soi 
residual  magnetism,  remains  n  north  pole  at  the 
end  li,  and  a  south  pole  at  the  end  a;  and  if, 
therefore,  repelled  at  the  change  of  polarity  hi 
the  cores  ol  the  coils  b',  b',  wftile  being  sinral- 
taneously  attracted  by  the  poles  a'  i*  of  the  lower 
bobbins. 

The  main  advantage  of  this  form  of  constructioo 
is  the  increased  sensitiveness  of  the  armature  to  Una 
currents ;  and  M M. de  Sussex  and  Rrasicur  also  aPptj 
the  same  principle  to  relays  for  long  lines.  La  tet, 
a  Morse  of  this  description  is  in  itself  an  exceUoM 
rclny  when  divorced  from  the  marking  parls.. 

Some  idea  of  the  sensitiveness  of  the  instnnnei 
may  be  gathered  from  the  information  that  co: 
'.ignalliiii'  h.is  been  obtained  from   it  by   a 
Lcclancliu  cell,  acting  through  i.ooo  otims 
tinco:  and  twenty-five  LcclancbO  cells,  each  newn" 
centimetres   high,   give   cojtccI  marking   thrifagh 
30,000  ohms.     If  is  also  woithv  of  mention  that  0 
\i»tt  coy?^  '<™'i.  ■*  V^l»)wi«te  lone,  laid  along  the 
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grass  of  the  Jardm  Zoologique,  Brassels,  during  a 
soalcing  wet  day,  transmitted  enough  of  the  currents 
from  ten  small  Leclanch^  cells  to  work  the  instru- 
ment satlsfactonly. 

In  addition  to  the  unusual  sensibility  of  the 
apparatus  it  is  especially  suitable  for  duplex  work- 
ing wiUiout  the  aid  of  condensers,  on  land  lines  of 
from  four  to  five  hundred  miles.  By  winding  the 
coils  differentially,  by  the  employment  of  a  rheostat 
or  artificial  line  of  three  graduated  resistances,  one 
for  dry,  another  ioxfair,  and  a  third  for  foul  weather. 


were  equivalent  to  a  Hughes'  Printer  operating  in 
simplex.  The  battery  employed  varied  from  ten  to 
twenty  Leclanche  elements,  according  to  the  state 
of  the  weather. 

A  small  portable  field  Morse  of  this  kind  is 
specially  constructed  for  military-  purposes.  It  can 
be  arranged  for  simplex,  duplex,  or  the  automatic 
recording  of  messages  sent  out  from  the  homo 
station.  The  espenment  of  the  Jardin  Zoologique 
would  indicate  the  serriceableness  of  the  appantut 
for  campaigns  in  which  the  insulation  of  lines  is,  u 
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and  by  means  of  the  provision  for  adjusting  the 
armature,  duplex  working  is  rendered  successful 
without  condensers. 

For  some  time  past  this  form  of  Morse  instru- 
ment has  been  experimentally  tried  in  duplex 
working  on  the  Belgian  Government  telegraph 
line  between  Brussels  and  Li^ge,  a  length  of  100 
kilometres,  and,  as  appears  from  the  report  of  Mr. 
John  Gibbs,  the  Chief-Inspector  of  the  Service,  it 
has  given  entire  satitfaction.  Two  operators  were 
emiHoyed  at  each  end  of  the  line,  and  the  results 


a  rule,  vcr>'  defective,  and  the  currents  available 
very  weak.  A  patent  for  this  apparatus,  Ko.  3,639, 
1877,  has  been  taken  out  in  England. 


The  Dakikn  Canal. — ^The  contract  for  the  catting 
of  this  canal  has  been  ratified  and  the  work  will  proceed 
forthwith.  It  is  specified  that  it  be  cotnpletea  bj  the 
year  1895,  and  when  open  shall  be  neutral  to  the  wb^e 
world.  A  strip  of  land,  for  its  entire  length,  on  each 
side  of  the  canal,  and  1,000,000  acres  besides  bare  been 
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ELECTItIC  TELEGRAPHY  AT  THE  UNl- 
VERSAI.  EXHiniTION  OF  187*. 

Bt  M,  L«  C'M-t*  Du  MONCEL. 


Csntinued  from  page  370. 
TitK  inKtrumcDts  of  MM.  Baudot  and  Mc^cr,  wliicli 

wc  liavc  described  in  our  preceding  :irticles,  have 
found  an  iiiiUalor  in  llie  Austrian  Kxliibitioii.  M. 
O.  SchjcHer  exhibits  two  extremely  intcre>liiig  in- 
stnimcnis,  which  apiwar  to  be  happy  modi ticaiions 
of  the  above-named.  Wc  have  not  yet  been  able  to 
ttudy  them  sufficiently  minuicly  to  discovoT  tho 
exact  points  of  resemblance  between  them  and  the 
French  instruments  ;  but  the  principle  is  evidently 
the  tiamc,  and  they  arc  admirably  cunsiCuicIed. 

In  the  apparalua'adlcd  by  M.  SchacfTcr  "  Multiple 
Typcwritmg  Tciograph,"  arranged  fur  four  Iran*- 
niiu>ion4,  the  mytor  system,  which  give*  movement 
10  the  four  instrumcni!i,  is  fixed  in  tho  centre  uf  it 
Urge  Cable,  :ind  tho  receivers  an;  double  Hughes" 
fnstrumcnis.  1'hc  manipulating  keys  arc  the 
ordinary  HuRhcs"  manuals,  and  the  "combinen*" 
arc  disposed  in  pairs,  like  the  receivers.  A  first 
glance  at  thcso  inslruuiciits  shows  that  the  author 
has  made  use  of  both  directions  of  the  current,  so 
u  to  employ  a  smaller  number  of  electro  magnetic 
partt ;  and  instead  of  the  30  electro-magnets  which, 
In  M.  Baudot's  system,  would  h.ive  to  be  applied  to 
the  combiners  for  four  simuliuneous  transmJ-t-iions. 
M.  Schacffer  uses  but  10.  There  are,  it  is  true,  in 
addition,  the  four  eluctro-inagiictj;  of  the  receiver 
and  two  others,  which  arc  applied  to  the  motor 
mechanism,  one  of  which  is  intended  fur  the  regu- 
lation of  nynchronism.  ns  in  the  Mryer  system.  The 
discs  of  the  combiners  arc  insubled  from  each 
other  and  arni:if;t'<l  in  cuiiple*  near  ciidi  Rroiip  of 
elect ro-magn els ;  and  the  nraduetionof  impressions, 
instead  iif  briny  elfectct!  by  the  combination  of 
electric  circuits,  is  determined  mechaniciily  by  the 
action  of  cns'»s<^d  levers.  The  combiners  them- 
selves acl  under  l he inlhienceof  a fieneial distributor, 
whose  motion  i&  synchronous  with  that  of  iu  cor- 
respondent, as  in  the  Meyer  .ipparatus;  and  the 
combinations  of  elementary  sigmil^  tntendi-d  to 
produce  the  difl'crcnt  lettci-s  arc  elli:clcd  by  the 
mere  depression  of  the  maEiual  keys,  thus  obviating 
the  ncccisitv  of  producin^j  tlie  ciimbinatioii  by  the 
lingers.  Tfiis  system  is  undoubtedly  more  conve- 
nient for  those  who  arc  nut  accustomed  to  telc- 
gnphie  majiipulation ;  but  for  skilled  employt^*^ 
ti»airoission  can  be  clfccied  more  rapidly  by  the 
Uaudot  sy.'iicni,  since  by  having  under  the  fmgers 
the  contacts  nccessciry  to  produce  any  given  signal, 
it  is  not  neceasairy  to  search  forthem  on  a  key-board, 
and  so  inconvenience  tlic  Imid.  As  soon  as  wc 
hare  a  dct.nxled  description  of  this  apjiaratus,  wo 
shall  hasten  to  present  it  to  nur  rcadcr.<i.  as  it  seems 
to  us  to  merit  their  attention  equally  with  M.  Bau- 
dot's, although  it  isbtit  a  derivation  from  the  latter. 

The  instruments  of  MM.  llaudot  and  SchaelTer 
naturally  Icid  us  to  consider  the  olhci  printing  sys- 
tems represented  in  the  Hxhibition.  and  among 
them  we  ditcem  thai  ul"  M.  Oisen,  xvhich  apncAri  to 
OS  to  be  the  most  important  after  M.  Huyhes', 
which  has  always  mainuincd  the  lead  hitherto,  and  of 
which  several  specimens  appear  in  the  Exhibition. 

Privtixg  Teiegrai-m  fjp  M.  OiSRV- — Of  alt  Ihp 
lalpIo^•emenls  sought  to  be  imported  into  the  print- 


ing  lelegniph  of  M-  Hughes,  none  \a\t  beenn 
successfully  combined  as  tnow  which  we  secimiBcd 
in  the  printing  telegraph  of  M,  Olseo  ;  not  onlroB 
this  apparatus  transmit  automat icaity,  but  il  afto«, 
by  its  mere  arrangements  ol  parts,  a  more  tacii 
detpalcb  of  messages.  The  mechanical  and  aec- 
trical  arrangements  are.  furthcnuorc,  quite  distiaci 
from  M.  Hughes',  so  that  it  ma^  be  trgaided  n 
quite  an  origidal  invention.  'ITiis  instrument  hit 
l)ccn  submitted  to  several  months'  test  by  tltt 
French  Telegraph  .Administration,  and  has  pTta 
much  satisfaction  ;  its  perfomuncc  under  ordmBj 
manipulation  may  be  estimated  at  14  per  ctol 
superior  to  that 'of  the  Hughes,  and.  with  the 
automatic  system,  33  per  cent.,  a  result  which  ii  due 
to  the  fact  that  in  conscijuencc  of  tlic  ari-angcnieot 
of  the  transmitting  and  printing  parts,  all  the  Irtiers 
can  be  printed  in  an  interval  ol  time  comispowitng 
ia  three  letter  spaces,  and  that  effective  use  may  hj 
made  of  the  wmultaneous  doprcssioa  of  doulfe 
letters  fur  nine  diHer<nt  combinations. 

To  produce  this  result  M.  Ulsen  causes  th«  priot- 
ing  niech-tnism  to  act  independently  of  that  used  ta 
rotate  the  typc-wbccl  and  coneciing  wheel.  aoJ 
consequently  ttie-se  two  diiTcrent  mechanisms  ate 
driven  by  two  different  trains  of  clockwork.  Thlt 
which  drives  the  type-wheel  i*  arranged  almost  like 
that  of  the  Hughes,  but  the  regularitj*  of  mo^xmeiu 
is  obuincd  in  a  different  way  ;  and  it  is  by  meui 
of  a  small  centrifugal  regufalor,  with  a  rotating 
friction  brake,  whose  tension  is  regulated  by  meant 
of  a  b.irrel,  grasped  more  or  less  strongly,  thai 
uniformity  and  syncronism  are  obtained.  Theother 
iiiectunisi'n  has  no  regulator,  but  when  in  opcratioa 
is  connected  with  the  above  mentioned  mechanism. 
which  imparts  to  it  the  necessary-  regularity  of 
action.  Its  odice  is  to  cause  the  axis  which  carries 
the  printing  and  coitocling  ouiis  to  ])erforn)  one 
revolution  ujwn  itself  at  each  emissiuti  of  current 
Its  play  is  determined  by  an  clcctro-magnelic 
detcnl.  which  had  to  be  combined  in  a  particulcr 
manner  by  reason  of  a  double  action  which  is 
exerted  u|)ou  it  by  tho  electro- magnet  of  which  wc 
axe  about  tu  sjieak. 

In  this  system,  to  obtain  the  results  we  bare 
alluded  to,  it  has  been  necessary  to  make  use  of 
reverse  current.«,  and  the  electro- mag  net  intended 
to  t)i«crato  the  detent  has  h.ad  to  be  arran^ced  in 
such  manner,  that  while  acting  uj>on  two  dilicreni 
armatures,  il  could  at  all  limes  ellcot  the  unlocking 
of  the  printing  mechanism.  This  problem  has 
been  solved  by  means  of  two  indejwndeat  arma- 
XvuxA,  polarised  by  the  action  of  (t  permanent  mag- 
net, and  jointed  su  as  tu  lie  close,  in  their  nunnal 
condition, (to  the  extended  pole  of  a  straight  dcclro- 
magnct.  So  long  as  no  current  passes  in  this 
electro* magnet,  the  armatures  remain  depressed ; 
hut  when  acurrcnt  is  transmitted,  one  or  other  of  the 
armatures  rises  according  to  the  direction  of  tho 
current ;  and  as  over  the  armatures  are  two  arms, 
•iciiiig  as  an  anchor  escapement  to  a  shaft,  which 
re-3Cls  upon  the  detent,  the  latter  releases  the 
printing  mechaoisni  at  e.ich  movement  performed 
by  the  ai  matures.  We  shall  now  see  lto«  the  anns- 
tnrcs  thus  raised  act  upon  the  printing  cam.  and 
enable  it  to  pi-oduce  Ihu  impiession*. 

Wo  know  that  in  tho  ordinarj'  Hoghcs*  STstem. 
the  conecting  wheel  pos>^n«es  as  many  le<nh  as 
there  are  letters  on  the  circumference  of  the  type- 
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wh  wl,  BO  thai  to  obtain  two  luccessive  letter  impres- 
sions, it  is  necC-SSAry  tor  liic  jirintinK  shaft  to  in.-il:o 
At  leaxt  ono  whole  revolution.    Now,  for  tins  revo- 
lution, is  needed  a  time  vqual  to  that  OLCupiod  \)y 
U»  cCMitact  maker  of  the  transmitter  in  pausing 
over  four  contacts.    M.  Olscn,  ibinking  this  time 
much  to  great,  has  sought  to  reduce  it  by  one-half, 
by  allowing  twu  imprcwions  to  be  recorded  hy  the 
priming  shaft  instwd  o(  one;  and  10  this  end  ha 
hu  applied  two  printing  cams  to  the  iJiaft  ;    but 
that  these  cams  mi^ht  act  indepcJidcntly  when  re- 
quireJ.  1/  the  position  of  the  (ik-ccwvo  Ictlcra 
traosmitU'd,  he  found  it  necessary  to  arrange  the 
printing  lever,  upon  which   Ihcy  impinms.  k>  as  to 
be  capable  of  laterjil  displacement ;  and  Be  also  had 
laseparato  them  onv  from  the  other,  by  a  space  ui)Ual 
to  oiie-filleenlh  of  the  pei-iphcry  of  the  typc-whocl. 
On  the  otiior  hand,  as  iu  so  iJwrt  .in  intcn'al  the 
correcting  cam  could  not  ojcrt  its  funelion  upon  a 
correcting  wheel  disposed  in  the  ordinan*  way,  M. 
Olaen   has  rcducwl,   by   one-half,   the   number   of 
tectii  upon  tho  latter,  sa  that  an  inicml  between 
two  toc'h  instead  of  corrcsixjudine  to  one  letter,  as 
in  tlio  Hughes*  System,  oorrc«pOnds  to  iwo  Icttoi's, 
and   the  jatcrval  between  the  two  cams  ou  the 
printing  sliafi  cjwctly  corresponds  to  that  between 
the  iceib.    To  cnaWe  eiiher  of  the  cams  to  ho 
Drout|bl  into  action  at  will,  according  to  the  Mtcr  to 
be  printed,  M.  Olsen  binds  the  fork  of  the  printing 
lever  by  a  tnull  bridle  fiited  to  the  detent  shaft  of  the 
printing  niochanism,  the  fork  it»<.-lf  Iwing  centred ; 
aAd  acconlingly  as  the  detent  shaft  turns  to  the 
right  or  left,  that  is  tosay.  luxordingtothedirectioii 
of  the  current  transmitted,  it  prcscnU  the  tip  of  the 
rock  10  one  or  other  of  the  "cams,  which  then  acts  as 
in  the  oidinaty  Hughes.    At  the  same  time  that  this 
action  is  taking  place,  a  levcI-whccl  gearing  turns  a 
vertical   shaft  which    carries   llie  correcting   cam, 
which  IS  in  form  of  a  helix,  and  which  effects  the 
re-adjustment.    It  is  ihig  vertical  siiait,  furnished  Jit 
jU  upper  portion  with  a  toothed  sector  very  finclv 
gcanng  into  a  wheel  of  the  first  cJock-work,  which 
connects  the  two  motormechnnisms  during  the  time 
of  impres^on  and  correction.     In  order  tJiai  the  line 
Biay  present  equal  charges  of  po&itivc  and  ncKalivc, 
a  small  friction  commutator  is  put  in  action  by  the 
two  electro-magnet  armatures,  and  send*  into  (he 
tine  after  the  appAratus  is  set  in  action,  currents 
which  are  contrary  to  those  transmittod,  and  which. 
UK  at  longer  or  shorter  duration  accordingly  as  the 
*it;nal!iiij'  currcntx  are  in  oncortho  other  di'reclion. 
llie  transmitter,  instead  of  bcini*  circular,  as  in 
the  Hughes  system,  is  longitudinal,  and  i*  placed 
•uodorneath  the  app,tratus,  immediately  behind  the 
finKer-ke>-s.     It  is,  in  fact,  a  horizontal  arbor,  fur- 
ninhed  with  cams  arranged  so  as  to  form  a  helix, 
and  separated  by  spaces  precisely  corresponding  to 
the  spaces  between  the  leilers  on  the  ivpc-wiioc!  ; 
it  is  also  driven   by   the   same  clock-work    which 
drives  the  type-wheel ;  and  Uic  passage  of  tho  cams 
against  contact   pieces  thrown   out   by   the   kevs, 
furnishes  at  the  required  times  the  closing  of  the 
circuit  necessary  tw  the  transmissiooof  signals.    As 
the  currents  sent  out  require  to  vary  in  direction 
for  eftch  succes»irc  loiter,  the  electrical  connection 
between  the  iniemiptors  and  the  line  is  made  in  a 
reverse  manner  for  each  key.  and  in  order  that  these 
combinations  may  adapt  themselves  to  both  sending 
M(l   leceiving,  they  are  made  to  originate  in  a 


revening  commuutor  which  is  fixed  on  the  back 
plate  of  the  instrument  and  works  automatically. 

This  disposition  of  tho  commutator  is  rrally  vcrv 
ingenious,  for  it*  movements  arc  controlle«l  without 
any  effort  on  the  part  of  the  empluy£,  and  by  the 
very  operations  which  he  is  obliged  to  perform  to 
set  his  instrument  fur  sending  or  rocaving.  In&ct. 
when  sending  he  has  to  pross  down  the  "blank*" 
pedal,  and  from  the  depression  of  tJii*  pedal  results 
a  movement  of  the  commutator  which  places  it  in 
position  for  transmitting.  On  tho  other  hand,  to 
receive  he  has  to  press  down  the  "  hiank "  letter 
key,  and  from  this  alone  tbc  commutator  changoc 
its  tKisilion. 

All  the  olhor  functions  of  the  apparatus  arc  per- 
formed as  in  the  ordinary  Hughes.  Thus  tho 
change  from  letters  to  figures  ls  produced  by  a 
special  key  placed  on  the  key-board,  as  in  the  latter 
instrument ;  tlie  zero  or  "blank"  pi>dal  acts  in  the 
same  manner;  and  the  unlocking  of  tho  motor 
apparatus  Is  effected  by  means  of  a  brake  placed 
aoDvo  it.  The  weights  are  tackled,  also  like  the 
Hu^es,  and  arc  wound  up  by  a  pedal  and  ratchet- 
wheel,  but  they  are  much  less  heavy.  The  apparatui 
it  further  pro>-ided  with  special  contacts  for  da(dex 
working. 

As  regards  the  mechanism  (or  automatic  trans- 
niisgion,  it  is  ver)'  simple  ;  it  somewhat  resembles 
the  first  Wheatstonc  automatic  Monte  system.  The 
slip  is  perforated  by  means  of  a  keyed  perforator, 
similar  to  the  transmitter ;  and  the  boles  are  ranged 
along  two  different  lines,  and  arc  spacc-d  in  accord- 
ance with  the  disUncc  bolweon  the  letters  of  the 
typc-wliccl.  The  slip  is  drawn  through  a  strong 
milt,  put  in  motion  by  the  same  mechanism  which 
turns  the  type-wheel,  and  the  length  of  slip  whicti 
run»  through  is  calculated  so  that  the  lenglti  occu- 
pied by  the  different  Ivltcrs  of  the  alphabet  Is  un- 
folded in  the  time  occupied  by  the  tvpc-whoci  in 
performing  une  revolution.  Two  small  bent  points 
n%t  on  the  slip,  and  twing  supported  by  a  double- 
jointed  arrangement,  are  susceptible  of  two  motions 
—1st,  one  which  allows  them  to  pass  through  tbc 
perforations;  2nd,  a  vor}' slight  longitudinnl  move- 
ment in  the  direction  of  the  paper,  n-Iiich  is  made  to 
control  a  cireutt  breaker.  One  of  these  points 
sends  positive  currents  .ind  the  other  negative,  bo 
that  if  the  pcrlorator  hiis  punched  the  holc>  in  such 
niunniir  that  those  on  the  left  of  the  slip  correfipond 
to  letter's  requiring  negative  currents,  and  those  OH 
the  right  to  the  oilier  letters,  transmission  will  be 
perfornied  in  an  e.\tteniely  simple  manner ;  the  com- 
plicated combination  is  entirely  left  to  the  perforator, 
which,  brang  purely  mechanical,  can  ada()t  itself 
without  the  employe  having  to  do  anything  but 
press  down  the  keys.  With  M.  Olsen's  apparatus 
this  operation  is  performed  as  easily  as  the  trans- 
mission of  a  message  by  the  ordinary  Hughes. 

M  we  have  said,  besides  the  transmission  of  singfe 
teticis,  which  can  nil  be  done  with  a  spacing  of  three 
Icltcr-iiliervaU,  it  is  possible  to  effect  nine  simul- 
taneous transmissions  of  double  letters,  viz.,  blank 
and  C,  B  and  E,  F  and  1,  D  and  G.  H  and  K,  L  and 
O,  P  and  S,  figure-hlaok  and  T,  tigure-blank  and  V, 
Z  and  A. 

In  spite  of  its  delicate  and  complicated  parts,  tlus 
apparatus  has  been  found  to  work  well,  and  has 
been  the  admiration  of  all  who  have  seen  it  xvorb'ng 
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NEW  MICROPHONES. 

To  tka  Bdit&r  ^f  TkR  TBLBOZAPHtC  JauitNAL. 

Sir, — I  have  for  inm?  tlms  thought  that  Ihe  true 
bASis  for  a  microphone  for  speaking  was  a  tympanum- 
covered  box,  similar  to  those  joined  by  a  thread,  and 
used  as  the  «o.cal!ed  "  Toy  Telephone,"  These  instru- 
nient5  speak  clearly  and  audibly— the  vibiation  of  onn 
tympanum  vibrating  Ibo  other  &t  the  opposite  end  of 
the  string,  and  reproducing  the  sounds  which  influenced 


inside — ii  hiii{:«d  to  a  dide  below,  wUich  giTCS  a  powM 
of  adjiisttn]>;  it,  and  is  kept  pressed  slightly  againd  t^ 
pencil  graphite  edge  by  a  very  light  sted  spring,  wkidi 
(u  shown)  is  also  adjustable.  This  is  oF  coant 
dulgmd  solely  [or  speakiog,  in  which  a  ooofiden^le 
subilitj,  combined  with  great  elaiticttjr, both  in  teDiton 
and  pressure,  are  required.  For  very  delicate  eipcri- 
meats  I  have  designed  a  iorm  (of  which  1  alK>  send  ytn 
a  sketch,  should  you  think  it  worth  inverting),  inwluclt 
both  friction  and  contact  are  reduced  to  an  ahsolste 
minimuiD.    This,  wbeq  vertical  and  nicely  bataaccd,  It 


,1  therefore  argued,  that  if  all  conditions  were 
Sacd,  and  a.  Hughes's  Microphone,  or  carbon 
•'wavn.producing  "  aTrangeinent,  were  placed  in  con- 
nection with  the  surface  of  the  parchment  CyRipanum, 
it  should  communicate  aa  clearly  through  a  distant 
Bell  Telephone,  and  at  the  same  time  proportionately 
louder. 

This  I  have  found  to  be  so,  and  hav«  designed  a  form 
61  microphora — quite  novel,  I  believe — of  which 
I  tent)  you  a  sketch.  It  gives  mults  that  will,  I  think, 
amply  repay  the  citra  trouble  of  its  nianufaclurc, 
reproducing  in  a  dbtant  Bell  Telephone  rtrry  worJ 

FIRPZCILT    VXMISTAKAULS,  and  CON91DEKABLV    loudcr 

than  originally  spakrii  to  It. 

The  above  sketch  needs  little  description.  On  the 
centre  of  the  outer  surface  of  the  tympanum  is  fastened 
(with  gnm)  a  small  triangular  bit  of  "  pencil  graphite," 
having  a  fine  wire  attachedto  the  circuit.  Immediately 
above  this  a  small  ring  li  fastened  through  the 
tympanum  to  a  very  small  shield  at  the  back,  and  to 
the  rin|[  is  attached  a  small  spiral  spring,  or  better,  a 
fine  india-rubber  band,  with  screw  adjustment  (as 
shown),  in  order  to  obtain  the  forward  tension  on  the 
lympanum  (as  produced  by  the  "  iag  "  of  the  thread  in 
the  "Toy  Tclophone").  The  nprlght  Ckrbon — which  is 
a/ffie  ardi'aarjr  gas  graphite,  cut  to  a  knife  edge  on  the 


W^mtrrfuUy  sensitive— not  only  the  noias  of  .the  fly 
Kolkiiiff,  but  that  of  his  touching  a  panv  of  glass  wiHi 
his  tongue,  or  sucking  a  grain  of  nigw— U  oiSTlltCTUr 
autiibie  in  the  telephone. 

Yours,  Sc, 

A  M.  Vueua. 

In  the  figure  reproseating  microphone  for  delicate 
experiments,  a,  is  the  upptr  Support  of  gas  graphite  ; 
D.  pog-top  shaped  vibralot  of  same  ;  c,  wooden  blodt 
through  which  d  slides  for  adjustment;  o,  a  pencil 
gmphitc  point  on  which  b  rests ;  e,  f,  wires  to  battery 
and  telephone.    Both  drawings  are  mad«  lulf  full  l»*e. 


A  PKawAMRMr  photographic  portrait  ol  Dr.  Wkxxcii 

SiKUiiNS  is  in  preparation  for  this  Journat,  And  will  be 
issued,  with  biograptiical  sketch,  with  the  Numbet  (i 
Auguil  i5lh, 

Thk  same  and  following  iuncx  will  also  ooolaiB  ■ 

specially  written  notice  of  Ihe  British  Assoouioa 
Meeting  at  Dublin. 

It  !s  rumoured  that  an  invention  or  discDvery  tnort 
wonderful  than  any  of  those  which  have  of  late 
astonished  the  scientific  world  is  about  to  be  brought 
before  the  public. 
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THK  POLYSCOPE. 


M>  TsouW  has  recently  pr«Mnled  to  ihe  SMi'eli  Je 
Piyuqut  a  new  anpcimius,  named  Ihc  Polyscope, 
deugncd  tn  illuminate  the  cuvilius  uf  llie  human 
tudy,  the  interior  of  mines,  powder  tnilU  and 
magazines,  ib«  depths  of  ihe  sea,  &c.  This  ap- 
paratus is  based  upon  the  properly  which  a  vollasc 
curreai  possesses  of  discng;if;inj>  heat  in  a  circuit  of 
small  sectioQ.  and  of  n-hich  Dr.  Joule,  of  Manchester, 
has  given  the  following  law  : — 

T/u  ^HaHii^  of  heat  dUetigagtd  in  unit  liou  in  a 
hfimogenemus  metal  virf  IrmtrttJ  hy  a  ^viUsk  iMrrtnt  is 
prtportional  1 U  !•>  the  rnistaace  that  At  virt  (•fipouf  (o 
Atptasagi  <^thc  tUctrkiiy,  and,  2nd,  to  Uu  i^uart  oftht 
inimviy  */  tht  turrtHts, 

This  property  of  the  voltaic  carrent  of  white* 
beatiog  metallic  conductors  in  InLrersin^  ttiem,  has 
been  utilised  in  chirurpery  by  John  MarscbalE  about 
1851,  by  Lcroy  dKlioIcs  in  1853,  Midcldorpf  in 
1854,  aiid  Broca  in  i85<^,  &c.     It  vrus  only  at  a  later 


lime  that  lighting  was  aimed  at.  In  1867,  Doctor 
Bruck,  a  dentist  at  Brcslau,  prcsenletl  an  apparatus 
deuencd  to  light  the  buccal  (check)  cavities,  to 
whicn  he  cave  the  nsme  of  Stomatoscope.  A  little 
later  in  France,  Doctor  Millot  made  numerous 
experiments  fnr  10  light  Ihu  stomctchs  of  animals  at 
llio  Ecolc  rratiquc,  Paris.  Success  did  not  crown 
These  attempts  because  of  ihc  inconstancy  of  the 
electric  source  which  consisted  yf  Grove  and  Runitcn 
celh,  and  required  ihen  to  have  verj-  thiclt  platinum 
wires  10  avwd  exposing  ihcm  to  a  permanent 
TDlatiKzation.  (Vood  luminous  effects  were  obtained, 
but  they  were  accompanied  by  heating  effects  too 


intense  for  the  practical  application  of  the  method 
Recourse  was  had  to  a  circulation  of  ivater  to 
annihilate  the  heat  in  proportion  to  its  production, 
but  the  apparatus  then  became  too  voluminous  and 
difficult  ot  maaagcmcnl  for  practical  use.  M. 
Trouvi,  convinced  of  the  practical  importance  of 
Buch  3  system  of  lighting,  has  devoted  himself  coa* 
stantlv  to  the  sul^ect  since  1670.  Tfacw  researches 
have  been  complettdv  successful,  and  the  success  is 
due,  aa  he  himself  nas  admitted,  to  his  jtidicinus 
selection  of  the  secondary  bntlery  of  M.  Gaitoo 
rianl.-. 

The  apparatus  of  M.  Trouvc  is  composed  of  s 
reservoir  ,\,  or  electric  store,  consisting  of  a 
Ptnni6  secondary  batten",  with  an  arrangcracnt  for 
regulating  at  will  the  Aow  of  the  current  from  it. 
bv  means  of  a  special  rhcnxtat  a,  c,  of  great  8im- 
piicity,  and  by  the  addition  nf  n  galvanometer  a,  with 
two  circuits,  in  which  the  electromotive  force  of  the 
rescn-oir,  and  that  of  the  TronvcCallaud  batten'', 
intended  to  charge  it,  arc  opposed.  Thanks  to  tne 
ingenious  combination  of  these  instnimenta,  tho 
practitioner  can  always  icgulaic  at  will  the  flow 
of  the  current,  and  know  always  by  the  galvano- 
meter the  state  of  the  charge  in  the  secondary 
battery.  Wc  have  iisctl  tbc  word  How,  for  those  of 
our  readers  who  are  fiimiliar  with  the  secondary 
battery,  know  that  it  can  be  completely  assimilated 
(0  a  hydroitlalic  reserroir.  The  rheostat  on  the 
sccondan*  battery,  plays  tho  same  part  lis  the 
hydrostatic  reser%-oir;  both  moderate  nl  will  the 
flow  of  the  current  fiTsm  the  rescn-oir.  This  regu- 
larity is  so  great,  that  the  apparatus  of  M.  Trouv^, 
permits  of  raiung  to  the  point  of  fusion,  without 
Koiog  beyond  it  duiiug  several  coiuecutive  hours, 
fine  pUtinum  wires  of  from  Vl*  of  a  millimetre!,  to 
lit  mittimetres  in  diameter.  The  constancy  of  the 
electromotive  force  of  the  sccondarj-  hnlterj',  and 
the  adjustable  rheostat  rentiers  it  possible  to  accu- 
rately determine  onco  for  all  tho  point  of  fusion  of 
wires  of  given  thickness.  Instead  of  employing  s 
small  spiral  of  the  platinum  wire  as  a  wick,  M. 
Trouv^  ingeniously  nattcns  the  wire  in  the  middle 
so  as  to  obtain  a  little  flowing  disc  for  his  illu- 
minator.  The  substitution  of  this  disc  (or  the 
oi'dinary  platinum  spiml  gi\'cs  a  lighting  power 
sensibly  doubled,  as  proved  by  Captain  ^^a^cc^on| 
in  his  experiments  on  lighting  thu  interior  of  c;innona 
at  Saint  Hion^a.^  d'Aquin.  Th.ildistinfjuishttdofHcer 
has  boon  able,  with  the  polyscope,  not  only  to  light 
up  the  interior  of  cannons'' ana  shclLs,  but  also  to 
obtain  projections  of  them.  In  this  way  he  sliowfi 
upon  a  screen  tho  smallest  defect  in  pieces  of  artillery. 
The  lower  part  of  the  figure  i.s  the  small  reflector, 
spherical- concave  or  paratrolic.  It  may  be  furnished 
with  n  diminutive  folding  mirror  on  its  upper  edge 
to  direct  the  beam  of  li^t  fmm  the  platinum  disc, 
as  may  be  desired.  It  is  filled  with  a  lundle,  and 
wires  connecting  it  to  the  reser\-oir.  Instead  of 
the  reflector  shown,  a  v:uioiy  of  cauteries,  cither 
pointed  or  Icnifc-cdgcd,  may 'be  inserted  into  this 
handle,  and  reflectors  for  special  purposes,  such  as 
that  used  by  dentists  for  inserling  into  the  mouth 
to  examine  The  gums. — La  Nalurt. 

In  connexion  with  this  subject  we  may  mention 
that  Mr.  Edison  proposes  to  enclose  n  tiny  electric 
light  in  a  glass  bolus,  small  enough  to  be  swallowed, 
for  the  purpose  of  illuminating  the  stomach,  and 
CJthibitiiv^  t.h«  ^occn  ^  £\^(ttfM». 
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EDISON'S  MICROTASIMETER." 


The  latest  of  Edison's  invcnlioiw,  wid  perhaps  the 
mostintercstinjilo  physicists,  is  his  micro-lssimclcr, 
or  measurer  of  infinitesimal  pressure. 

The  thermopile,  hitherto  foremwt  amonf;  rfclicate 
indicatoi-s  of  changes  of  temperature,  must  now  be 
consigned  to  llic  rear  ranks,  and  the  radiometer, 
which  exhibits  the  motive  power  of  the  most  subtile 
of  forces,  must  rclire  in  favour  o(  an  inrtniment 
that  can  weigh  thai  force. 


&a.Z 


button,  and  this  discovery  opened  the  way  far  tbc 
invcolion  of  this  new  and  wonderful  iostninieat 

Tlic  micro-Lasimeteris  represented  in  pefspectite 
in  fig.  J,  in  section  in  fii*.  3,  and  the  pJan  upu 
which  it  is  amnged  in  the  electric  circuit  is  thoira 
in  ftp.  4. 

The  instrument  consiste  essentially  in  »  rigid  am 
frame  for  holding  the  carbon  button,  trbtch  is  ^ocel 
between  two  platinum  surfaces,  one  of  which  is 
fised  and  the  other  moveable,  and  in  a  dcrice  (or 
boldin't  the  ohject  to  be  tcbied,  *o  thnt  the  prwsinB 


The  niicro'taiimctcr  is  the  otitconie  of  Professor 
Edison's  experiments  with  his  carbon  telephone. 
Having  expeiinKntcd  with  di;Lphragins  of  vaiious 
Illicit n esses,  he  ascertained  thai  the  best  results 
were  secured  by  usinj;  ihc  thicker  diaphntgms.  At 
'thiM  Huge  he  cxporicnced  a  new  difliculty.  So 
sensitive  was  the  car1x)n  button  to  the  changes  of 
condition,  thftt  tlio  expansion  of  the  rubber  tele- 
phone handle  rendered  the  instrument  inarticulate, 
and  finally  inopenilive.  Iron  handles  were  sub- 
stituted with  a  .similar  result,  but  with  the  additional 
feature  of  muiicai  and  ci'e;tky  tones  distinctly 
audible  in  the  receiving  instrumenl.  ThciJC  sounds 
Profc&sor  Edison  attributes  to  the  movement  of  the 
molecules  of  iron  among  themtelveK  durini'  expan- 
sion. He  calls  them  "molecular  music."  To  avoid 
these  disturbances  in  the  telephone,  the  handle  w:w 
dispensed  with  ;  but  it  had  done  a  great  service  in 
revealing  the  extreme  tcnsJlivoness  of  the  carbon 


resulting  from  the  expansion  of  lb«  object  acts  upon 
the  carK>n  button. 

Two  stout  posts  A,  B,  project  fnim  the  rigid  bise 
piece,  c.  A  vulcanite  disc  n,  is  secured  to  tbc  poK 
A,  by  the  platinum-headed  screw  t,,  the  head  of 
which  pests  in  t)ic  bottom  of  a  shallow  dreulir 
carity  in  the  centre  of  the  disc.  In  this  cari^,  and 
in  contact  with  the  he;id  of"llie  screw  K,  the  carhoa 
button  F,  is  placed.  Upon  the  outer  face  of  the 
button  there  is  a  disc  of  platinum  foil,  whidi  is  it> 
electrical  eommunicilion  with  the  battcpc  A 
nielallic  cup  c,  is  placed  in  contact  with  tbe 
platinum  disc  to  reccirc  one  end  of  the  strip  of 
whatever  material  is  employed  to  operate  the 
instrument. 

The  post  B,  is  aboul  four  inches  froiu  the  poit 
.\,  and  contains  a  screw-acted  follower  a.  that 
carries  a  cup  1,  beiwecn  which  and  the  cup  a, 
is  placed  a  strip  of  any  substance  whose  c^pansi 
bility  it  is  desired  to  cjihiUil.  The  post  a,  ut  in 
cicarical  communication  with  a  ealranomcier,  and 
i\ic  s>\vMvoTt»«Aw'\&twitwx\»\'«mt,hc  batterv.  Tha 
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strip  of  the  substance  to  be  tested  is  put  under  a 
Small  iniiini  prcKurc,  which  deflects  the  gatvano- 
meter  needle  a  few  degrees  from  the  needle  point. 
When  the  nccdlecomes  lo  rest,  its  position  is  noted. 
The  siighicM  su1>sequent  expanson  or  contniction 
of  the  strip  will  be  indicated  by  the  movemcot  of 
ihe  galvanometer  needle.  A  thin  strip  of  hard 
rubber,  phood  in  the  iostrument,  exhibits  exiieme 
•ensitireneu,  being  CJtpnmlcd  by  heat  from  the 
hand,  so  as  to  move  tbrQugh  several  dc};rci.'S  ihe 
oecdlc  of  .T  vcT^-  ordinarj-  fpLlvanometer,  which  is 
nof  affected  in  the  slichte'st  degree  by  a  thcnnopilc 
facing  and  near  a  red  not  iron.  The  hand,  in  this 
experiment,  is  held  a  few  inches  from  the  rubber 
8tnp.  A  strip  of  mica  is  sensibly  afiecled  by  the 
beat  of  Ihe  hand,  and  a  strip  of  gelatin,  placed  in  the 
instrument,  i)>  instantly  expandvd  by  molKtute  from 
a  djm|>cned  piece  of  paper  held  two  or  three  inches 
away. 

For  these  experiments  the  instrument  is  arranged 
as  in  fiR  J,  bol  lor  more  delicate  operations  it  is 
connected  with  a  Thomson's  reliccting  gal\-anomctcr, 
and  the  current  is  regulated  by  a  Whcal&lonc's  bridge 
and  a  rheobtat,  so  that  the  resistance  on  both  side&  of 
the  galvanometer  is  equal,  and  Ihe  light-pencil  from 
the  reflector  falls  on  0°  of  the  scale.  The  principle 
of  this  arrangement  i»  illustrated  by  the  diagram, 
fig.  .|.  Here  the  galvanometer  is  at  g,  and  tue  in- 
atrumoni  vrbich  is  atu  is  adiustud,  say,  ibr  example, 
to  ten  ohms  resistance-  At  ■»,  (*,  and  f,  the  resist- 
ance is  the  same.  An  increase  or  diminution  of  the 
pres*ure  on  the  carbon  button  by  an  infinitesimal 
expansion  or  contraction  of  the  sumlancc  under  test 
is  indicated  on  tlie  scale  of  the  galvaoonieter. 

The  carbon  button  may  be  compared  to  a  valve, 
for,  when  it  is  compressed  in  the  slightest  degree 
Ha  electrical  conductivity  is  increased,  and  when  it 
is  allowed  to  expand  it  partly  loses  its  conducUng 
power. 

'ITie  heat  from  the  hand,  held  6  or  8  inches  from 
a  strip  of  vulcanite  placed  in  the  instrument — when 
arranged  as  last  described — is  suilicicnt  to  dcDect 
the  ^vanomctcT  mirror  so  as  to  throw  the  light- 
beam  completely  off  the  scale.  A  cold  body  placed 
near  Ihe  vulcanite  strip  will  carry  the  light-Warn  in 
the  opposite  direction, 

Pressure  Uuit  is  inappreciable  iind  undtscorer- 
able  by  other  means  ts  distinctly  indicated  by  this 
instrument. 

Professor  Edison  proposes  lo  make  application  of 
the  principle  of  tliis  inbtrumeni  10  numberletis  pur- 
noKs,  among  which  arc  delicile  thermometers, 
Daromctcrs,  and  hygrometers.  He  cspects  to  in- 
dicate the  heat  of  the  atars,  and  lo  weigh  the  light 
of  the  sun. — Siitntific  AmerUaa,  Juno  23. 


SOME  ELECTRICAL  EXI»ERIMEXTS  WITH 
CRYSTALLINE  SELENIUM. 

Ilr  RDSF.RT  SAmNR. 

The  expcrimcnu  were  undertaken  with  a  view  of 
removing,  if  possible,  some  of  the  diRicutlios  which 
lad  been  found  in  the  way  of  constructing  constant 
resistances  of  crystalline  selenium. 
The  experiments  were  made  with  levcral  speci- 


meos  of  annealed  selenium,  tome  of  which  were 
provided,  when  in  Ihe  anvorphous  state,  with  platinum 
wires.  The  selenium  was  made  in  the  form  of  plates 
about  O'l  ccniim.  thick,  o'j  to  l  cenlim.  broad,  and 
I  lo  3  centims.  long,  wirro  (when  employed)  being 
inserted  transversely  at  equal  distances'apart.  In 
some  Hpccimens,  the  wires  were  laid  upon  a  small 
piece  of  mica  or  platinum -foil,  and  the  melted 
selenium  dropped  upon  them  ;  in  others  the  platinum 
wires  were  heated  to  incandescence  in  a  smokeless 
flame,  and,  while  still  hot,  were  imtiedded  in  the 
amorphous  selenium.  The  two  methods  appeared 
to  be  capable  of  ginng  equally  firm  contact,  which 
wiut  probably  due  chiefly  to  the  conlracn'on  of  the 
selenium  round  the  pl.-itinum  wire. 

In  preparing  the  selenium  plates,  care  was  taken 
to  obtain  as  good  a  sur&ce  as  posaible.  b>-  melting 
the  amorphous  selenium  between  edge  strips  of 
glass  upon  a  piece  of  bright  pbllnum  foil,  upon 
which  il  was  annealed. 

1'he  resistance  of  the  junctions  between  the 
selenium  and  the  pUiinum  wires  imbedded  in  it  was 
found  to  bo  very  various,  but  not  to  dei»cnd  upon 
the  manner  in  which  the  wires  were  imbedded  in 
the  selenium  previous  to  its  bcin^  cryst^Uiiced.  It 
was  also  found  that  the  coQducting-p<iwer  of  the 
selenium  dilTered  materially  in  dilTereni  ]>arts  of  the 
same  pUle. 

A  plate  of  selenium  annealed  at  170*  C,  was 
provided  with  four  pUUnitm  wires,  imbedded  in  ital 
diflereni  points,  05  centim.  apart.  The  rcsisunccs 
were  measured  with  +  and  —  currents,  and  Ihe 
means  assumed  to  be  sufSciondy  near  for  thu 
puriJOse. 
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Deiireen  nirca. 

I  and  I 

3     »     J 
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IiliatiirtJ  ttii*(anc«t. 

31  mcgonms. 
l6l        „ 
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From  these  measurements,  by  the  well  known 
formula,  the  sejurate  calculated  resistances  are : — 


munlicr, 
3 


JuiKliDO. 


RciinswcB  of  Mleniuoi 
belwMQ  JiuKuans- 


l\ZfcZ'\   .i'™«>.om.. 


This  is  an  instance  of  high  selenium  resistance  in 
the  middle  and  low  resistance  towards  the  ends  in 
an  otlierwise  apparently  homogeneous  plate,  and  of 
low  junction  resistances.  The  two  junctions  were 
made  at  the  same  time,  in  the  same  manner,  by 
melting  the  selenium  upon  tho  wires  ;  and  yet  one 
of  them  has  nearly  twenty  times  llie  resisiancc  of 
the  other. 

A  second  plate  of  ecloniuni,  provided  with  aU 
platinum  wire*  and  annealed  at  150"  i\.,  waa 
measured  with  +  and  —  currents  in  the  .lame  way, 
mean  values  being  taken.  This  gave  the  following 
results : — 


JuDction 
oumNr. 

3       , 

3  • 

4  . 

5  . 


junami.  between  judOjcbi. 

439  megohms  _      . 

^  '      *  33  megohms. 

13 
0 


479 
49S 
4J8 


In  thi^  v^lftt  ^«t\wfi,  'mm\i  -ifi*  "^^x^wiWasiKfc 
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was  situated  in  tbe  junctions,  whibt  the  selenium 
offered  a  comparatiwlj-  small  resistance,  its  con- 
ducting-power  being  much  greater  at  cue  end  ihjm 
al  the  other. 

A  third  plate  was  provided  with  seven  platinnm 
wires  try  ccnliiti.  apart,  annealed  at  ao;*'  C  It 
^OH'od  elecl ricall y  more  homogeneity  of  material 
and  quality  of  junction  resistances. 


Junction 

ni-iinWt. 
1 

3  • 

4  • 

5  . 

6  . 


•0333  mcghom 

'0553        ., 
■0318 

•0199        .. 
■0285 


RarittxiK*  oTMlcniuN 

0-1914  megohm 
0-1045 

0-1084        „ 


It  is  clear  from  these  measurements  that  a  large 
portion  of  the  observed  resistance  of  a  so-catled 
selenium  resistance  may,  and  freciuently  docs,  reside 
in  the  junctions  anti  noi  in  the  selenium.  Therefore 
the  Uirger  we  make  the  service  o(  contact  between 
the  platinum  and  the  selenium,  the  less  likely  arewc 
to  hnd  an  otherwise  scnsilivc  piece  of  selenium 
rendered  comparatively  insensitive  by  the  intro- 
duction of  hinli  junclion  iiesistance.  In  this  respect 
the  form  of  selenium  plate  designed  by  Dr.  Werner 
Siemens,  in  which  the  platinum  wired  fonn  gratings 
or  interK-inp  spinils,  is  unriiie^tionably  the  l>cst  form 
to  employ  when  ihe  object  in  view  is  to  obtain  a 
high  sensitiveness  to  light, 

The  author  next  describes  some  experiments  by 
which  he  shows  that  the  resisUnces  of  junctions  and 
selenium  ai-e  both  aflocted  by  variations  oi  tcmpern' 
lure  in  nearly  an  equal  ratio. 

Rftislance  tf  SeUnium  ahtrtd  ty  tht  ittvtru^n  1/  tkt 
Oirrtnt. 

The  fact  that  the  cunrcnt  strength  in  the  circuit 
of  a  bar  of  selenium  and  a  battery  is  subject  to 
change  when  the  diieclion  of  the  current  is  reversed 
has  been  pointed  out  by  Professor  Adams  and  Mr. 
Day.  The  inquiry  naturally  occurs  whether  the 
seal  of  the  chan};v  is  in  the  selenium  or  at  the 
juuctions.  To  determine  this,  it  is  only  necessary- 
to  ascertain  the  resistance  of  the  junction*  and  of 
the  selenium  separately  with  two  different  battcrj- 
powers  to  find  which  agrees  best  in  the  two 
measurements. 

A  plate  of  selenium,  wiili  fourwiros,tf,  b,  c,  andttf, 
imbedded  in  it,  was  inseited  in  a  \Mica1s.tone  bridge 
with  an  intervening  ccmmutator.  so  that  the 
sdcnium  could  be  invertcil  whilst  the  other  mem- 
bers of  the  bridge  remain  unaltered,  'llic  side  of 
tha  bridge  containing  ihe  selenium  was  also  fur- 
nished  with  a  rcHecting  galvanwnctcr  ol'  conipara- 
Uvcly  low  rpjiifttanco,  by  means  of  which  the  curreiu 
moving  in  that  side  could,  within  a  venr  smsitl 
percentage  of  error,  be  observed.  The  battery- 
circuit  was  provided  with  a  slidinj"  rcsislancej  by 
means  of  which,  whichever  section  of  the  selenium 

E|p;c  was  in  circuit,  the  current  in  it,  as  indicated 
y  tbo  galvanomcte r,  could  be  kept  at  a  constant 
vaIuc.  In  this  way  the  following  .mc^i^rements 
were  made : — In  the  fii-sl  sciics  the  cjimcntstrcogth 
in  the  M-'Ienium  was  kept  uniformly  at  3:9  micra- 
webers,  anil  in  the  second  at  0*4^  inii;rowebcr. 
The  positions  of  the  selenium  arc  indicated  as 
"direct " aad  "/onerted." 
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Call  the  resistance  of  the  selenium  bctwen^  aad*; 
\\\   ^hcnthc  ctiTTcnt  is   j  f^^^^  }  ;  .he  r^ 

sislancc  of  the  junctions  j  ^""  j^  [    wlicn  Ibc 

current  is  |  ^'J^^^j  }  :  ^^  rcwianco  from  a  up  to 

'  { '^ ::::::  Sted }-  »dja«uy.th«  «i,tanc« 

fromihcjtirrctionftothcendrf'IJ fnTCrtcdf 

It  is  evident  that  by  measuring  the  resistsnce 
between  e:iclt  of  the  wires  n,  b,  e,  ami  rf.  in  tors, 
with  two  different  current  strengths,  we  have  dsts 
which  enable  us  to  calculate  the  mean  resistancei 
of  the  jimctions  as  well  as  that  of  the  selenium. 
If,  with  the  two  different  current  strengths,  the 
calculated  values  of  the  junctions  agree,  wc  may 
as.wme  that  the  change  resides  in  the  selenitin  ;  oa 
the  other  hand,  if  the  selenium  aRrees  in  both  cal- 
culations the  change  must  reside  in  the  junciiont 

The  .tbovc  tests  furnish  the  following  results :— 
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The  agreement  is  in  favour  of  the  selenium,  Ibr 
mean  resistance  of  which  does  not  .nppe«r  to  chanjje 
by  decreasing  the  current  strength :  tlie  roean 
resistances  of  the  junctions,  however,  increased, 
one  of  them  considerably  ;  and  it  is  iherelbR 
probable  that  in  them,  and  not  in  the  selenium,  bo 
Ibe  change  in  question. 

(  To  be  eoniiitiud.) 
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TitB  TsLiPKOKE.— ProfcsviT  Dolbcar  has  receal 
ibown  how  neatly  Reiss  came  to  inventing  a  Iiwt 
speaking  telephone.  A  diiip  of  water  inxerted  bctweea 
ihc  diaphragm  and  spring  nukc!  and  break  contacts  of 
Keiss'  (861  telephone,  transforms  it  into  a  speaking 
telephone  similar  to  Eliiha  Gray's.  Professor  Dolbear 
constrocts  a  serviceable  "  water  telephoao  "  miboul  tbe 
use  of  electro- magnetism,  by  using  two  psrallel  metal 
diaphragms  fixed  to  a  wooden  ring,  and  fomiag  a 
ahxLluw  box.  Tbe  interior  of  this  box,  or  SpaCa  bc< 
tween  th«  diaphragms,  is  filled  with  wat«r.  A  batlciy 
I  \»  CQaa«C>A&  «9  tA  one  diaphragm,  and  tb«  otbar  ■> 
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connected  lo  lioe,  so  thai  the  cnrrerit  piuei  through 
tiM  watn',  the  KMind  waves  impiagiaf'  on  one  dli- 
pbngn  Dfcill^tv  thv  re«i«Unce  of  the  WKtrr,  nml  a 
vibcatorr  current  Is  transmitted.  If  the  speaUnK  dU- 
fhngm  be  of  iron,  and  the  other  of  tine,  a  feeblv  cur- 
rent U^nerated  in  the  telephone  itself.  This  telephone 
onljr  acts  ai  a  transmitter  as  at  present  constructed. 

M.  ScHMSBBELi  is  enga)^  in  c.4u>iinf;  a  lelephane, 
altering  a  continuous  note,  to  Uluilrale  the  furntaiion 
el  the  vowels  and  consonants  by  varying  the  vent  In 
front  of  ihe  diaphragm.  A  tunlng>(of!c  ii  cauited  to 
inlerrupl  ihc  primary  wiri^  of  an  induction  cot),  white 
the  secondary  is  in  circuit  with  a  telephone.  By  this 
BKUia  a  loud  note  is  obtained  froni  the  telephone.  If 
Lhea  the  mouth  of  the  telophons  be  closed  by  the  hand 
the  vowels  u  o  and  a  arc  e&sily  imitated  by  varying  the 
opening  between  the  forefinger  and  thumb.  The  con- 
sonants  may  also  be  imitated.  For  instance,  b  is  fairly 
reproduced  by  smacking  the  palm  of  the  hjuid  Against 
the  orifice  of  tlie  telephone. 

It  Is  reported  that  Mr,  Edison  has  so  far  perfected 
his  carbon  telephone,  that  word^  spoken  100  feel  from 
the  transmitting  telephone  could  be  diatinclly  heard  in 
the  Toceivor,  tho  length  of  the  lino  In  this  ca»e  being 
onljsorods. 

Tub  Bell  telephone  was  employed  at  the  Wimbledon 
Camp,  under  the  direction  of  Mr.  T.  Fletcher,  elcctri. 
'  ditn  to   the  Telephone  Company,  in   communicating 
I  bwtwoen  the  marksmen  and  targnts. 

Thk   Micromions.— M.  MichoI.Etiennc  de   Rosii, 

I  of  Rome,  writes  to  La  fiaiure,  suggesting  the  applioit. 

j   Uon  |of  the  microphone  as  a  mvant  of  detecting  the 

;  subterranean  rumbling  sound,  or  retalKi,  which  always 

■ccoiDpanies  and  often  precedes  nn  earthquake,  tlius 

serving  as  a  forewarner  of  the  shock.    A  special  micro- 

phone  migbtaUo  be  employed  as  a  micra-wunograph. 

.  Afrvfos   of    this    subject,  it    has  occurred  to   us  th&L 

ttia  microphone  might;  bo  advanUgeously  employed  in 

.  obMrvalions  on  the  quiesence  ol  volcanoes.    Cannot 

'  Professor    Palmieri    find  a  use   for  it  at   Vcsuvi'js? 

'    Microphones  properly    jilacod   in  the  critter  and  con- 

I   nected  to  a  telephone  would  advertise  a  dtslurbance 

'  10  any  dist^oce. 

^Hf.  CAtPinc,  constrtiets  a  special  microphono  by 
Ratting  a  horizontal  cylinder  of  carbon  against  the 
■id*  of  an  uptight  plate  of  carbon  so  thnt  about  half  uf 
the  thickness  of  Ihe  cylinder  is  in  contact  wiih  Ihe  to^) 
of  the  plate.  The  cylinder  is  supporced  un  a  vctlical 
I  stem  on  which  it  can  slide  up  or  down  so  as  to  adjust 
tbe  coatact. 

Th«  PHoxooiwrH. — Mr.  W,  H.  Prccochas  received 
aa  interesting  communication  from  Dr.  Clarence 
piak^  oi  Boston,  on  the  diaphragm  of  thi;  phonograph. 


It  has  bean  suggested  in  England  that  a  phooognph 
diaphragm,  shaped  like  Ihe  dram  membrane  of  the 
human  «ar,  might  give  improved  phonographic  utler- 
anca.  Dr,  Blake  was  lad  to  the  same  conctusion  from 
Ho  Jing  that  Hit  discs  gavo  too  great  a  prootinenoo  la 
certain  heavier  overtone.^  of  the  voice,  to  whicli  they 
respond,  and  henee  falsified  the  tim&rt  of  the  voice  in 
reproducing  it.  By  farming  (be  phooagraph  diaphragm 
into  a  flat  trumpet-shapa  (with  a  funnel  xoction),  and 
fixing  the  embossing  style  into  the  cusp,  it  was  found 
that  the  lighter  over.tonvs  wer«  faithfully  rvproduced  by 
it,  whilcthestiaTpsreiaggeratedover-tones  reoardal  by 
the  flat  disc  were  cut  ofT.  When  Ihe  embossing,  as 
well  as  the  reproducing,  was  done  by  this  curved  mem* 
brane,  Ihe  sharper  over-tones  disappeared,  and  the 
i|u:ility  of  the  voice  was  much  more  natural.  Moro* 
over,  thare  was  a  gain  in  sensitiveness ;  the  embossing 
could  be  done  at  adisUnce  ol  15  feet  from  the  speaker, 
.ind  clearly  reproduced.  The  material  of  ihsaa  mnm- 
brancs  may  be  cither  Stout  felted  paper,  vamtshfid  on 
its  outer  surface,  or  drum-vellunn,  moistened  and 
modelled  into  shape  before  using.  "  The  principle 
govcroing  Ihe  wibrationi  of  such  a  disc,"  says  Dr^ 
Blake,  "  is  that  of  imparting  the  vibrations  to  the  oenlra 
of  a  membrane,  the  curve  of  which  enables  it  to  repro. 
diice  a  large  range  of  over-tones,  its  tension  serving 
a*  a  counter-balance  lotheccniral  pressure,"  Dr.  Blake 
has  also  found  that  the  groove  in  the  phonograph 
cylinder  when  covered  with  tinfoil,  became  a  resoniWde 
for  the  high  scratching  noise  of  the  embossing  point 
and  materially  interfered  with  the  reproduction  ot  the 
quality  of  the  voice.  By  stretching  a  thin  layer  of 
robber-tissue  aver  the  cylinder  this  resonating  effect 
was  abolished,  and  the  scratching  noisg  tnalotially 
lessened. 

In  France  and  Germany  it  is  proposed  to  make  the 
'^  phonograph  "  a  feminine  noun,  because  of  its  pro- 
pensity for  talking  bask. 

Thk  French  jury  were  uncertain  whether  to  consign 
the  phonograph  to  Clavs  15,  Instruments  of  Precision, 
or  Class  63,  Telegraphic  Instrumnnts,  in  the  Paris 
Exhibition,  but  they  finally  relegated  it  to  Che  latter,  on 
the  considerAtion  that  it  can  serve  as  a  recorder  of 
telephone  messages. 

A  piiosoGRAPH  me««igc  was  recently  sent  by  Edison's 
telephone  from  the  Pari*  ICithibition  to  Vcrwiillcs,  in 
presence  of  several  sapanli,  • 

JuLKs  Jauin  on  thk  EtBCTRic  LiGHT.— We  tnako 
the  following  notes  from  M.  Jamia's  recent  discourse 
on  lighting  by  electricity  1 

The  brilliancy  uf  the  electric  arc  is  equal,  if  not 
supeiior,  to  that  of  the  kun — the  latter  being  a  star  al- 
ready old,  and  partially  cooled. 

Opalescent  glass  globes,  b^  diR'**vf.'^\^V\7^v.^w&«e?v 
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iti  luvtre  to  a  i«gr*e  pioportiocutls  to  their  luriac^  but 
w&Mc  0.  little  light  br  ab>orptiofi. 

When  alternative  cutnMiis  succeed  e«ch  other  m  \n. 
tervah  of  ona<lwcnty-fiflli  of  a  Mxoitd,  tlte  effect  is  thut 
oi  &  continuous  liglit. 

Jablochkoff,  by  introducing  his  condcnsen  in  drcait, 
if  enabled  lu  double  th«  number  ot  lamps  fed  from  the 
unie  machine,  the  light  oi  each  lamp  being,  however, 
reduced  one-hnK,  i^.,  to  35  caroe!  burners,  Plames  ot 
oil  nnd  gas  arc  rich  in  the  less  rdrangible  cotoart,  red 
and  yollovr,  but  poor  in  the  more  refrangible  coloon, 
blui>  and  violet.  It  i>  imposiible  to  lupplf  tho  latter, 
heace  Did  inferioritjr  of  such  lights  (or  illumination. 
The  light  from  the  glowing  cariwn  points  in  the  electric 
arc  if  white  like  sunlight,  and  has  a  similar  spectrum  : 
tluti  from  the  arc  itself,  however,  it  rich  in  the  more 
refr.mgible  ray»,  hence  its  bluish  tinge.  This  defect 
can  be  removed  artificinlly,  however,  for  sulphate  of 
qninineoruraniuniglasstransEoicn  the  mate  refiaogible 
mys  into  white  liglit. 

The  hnmming  giren  out  l^  the  arc  produced  by 
alternating  currents,  and  even  feebly  by  continuous 
currents,  is  a  slight  drawback  to  the  electric  light. 

The  Lontia  Company,  Paris,  furnish  all  apparatus 
and  Rinterials  for  the  light,  but  retain  the  ownership  of 
them,  and  charge  50  centimes  per  hour  for  a  light 
equivalent  lo  100  gas  jrt*,  on  being  guaranteed  the  re- 
qviremenl  of  a  certain  number  of  ycjirs.  A  merchant 
of  the  Louvre  states  that  Jablochkott'*  candle  gives  him 
more  light  at  30  per  cent,  less  cost. 

A  diffused  and  uniform  light,  carefully  kept  in  by 
elosed  apertures  and  shutters,  is  to  be  aimed  at  in 
dedric  illumination.  At  present,  in  street  lighting  by 
alcclricily,  hiilf  the  light  is  lost  in  the  sky  overhead 
instead  of  being  jeflccted  on  to  Ihe  pavements. 

Thk  Chelsea  Vestry  have  deputed  their  surveyor 
to  Rpotl  fully  upon  Ihe  subject  of  the  electric  light  as 
ft  substitute  fur  gas,  and  authoriaed  him  to  proceed  to 
Paris  to  study  it  there. 

It  is  not  unlilcely  that, the  electric  light  will  abolish 
the  practice  of  rouging  the  cheeks,  so  common 
amongst  the  ladles  of  Paris.  White  .-knd  red  pnint  is 
nhilntcd  in  all  its  garishncss  by  the  pure  white  beams 
of  Jablochkoff,  and  the  spurious  beauties  of  the  boule- 
vards in  all  their  borrowed  plumes  are  pitilessly  exposed. 

As  electric  light  for  navigating  purposes  has  been 
tested  on  the  Ohio  River,  U.  S.  A  head-light  illu. 
minalcd  the  entire  river  some  distance  ahead,  while 
four  other  lights  were  placed  BO  as  to  light  the  cabin 
■nddeck, 

T«R  DundccTown  Council  have  undrr  consideration 
a  propos.ll  to  light  the  town  by  electricity,  the  motive 
power  being  derived  from  the  "  Reekie  Linn,"  a  water- 
M/m  the  DtlghboMthood, 


In  addition  to  the  Place  and  Avenue  de  1'Open.i 
the  L^Duvre,  the  JablodikofF  light  is  n«w  tegniutrl 
insulled  in  the  M^gasin*  du  Bom  ifarrht,  the  Silk  dt ' 
Chfttefet,  the  Hippodrome,  Cours.la-Reine,  k<,,  kc. 
Paris.  M.  Grenet  has  suecASsfully  exhibited  for  over  a 
month  at  the  f/otti  dts  DtuX'Mfndei,  Rue  d'Antie.an 
electric  light  supplied  by  battery  power.  A  new  light, 
by  M,  Dclaporte,  is  also  aaoounced, 

Thc  ELKcmic  LiOHT  tsi  America. — The  ClevelaeJ 
(Ohio)  Utraid  lately  witnessed  a  trial  of  the  eledrit 
light  at  the  establishment  of  the  Union  Steel  Sere* 
Company,  in  that  erty.  The  apparatus  osed  \i»s  ben 
constructed  for  the  illoraination  of  a  brge  carpel  ff#j 
in  PhiUdeiphia.  it  consists  ol  a  llrusb  dj 
electric  machine  of  i3,003  candle  power,  amutgcd 
give  four  separate  currents,  each  running  an  *l< 
lamp  of  30(»  candle  power.  Two  of  the  lamps 
placed  on  the  third  floor,  and  two  on  the  fourth  Boor  of 
the  Immense  building,  and  when  the  enpne  was  started 
up  the  machine  started  at  the  same  lime,  and,  witli«l 
the  slighest  manual  interferenoe,  the  lamps  Basheil  oul 
^heir  light  in  all  its  magnificence.  The  effect  was  matt 
bTilliant.  Tlie  rooms  were  flooded  with  a  pure  whiw 
light,  like  the  light  of  the  sua,  and  it  streame'J  oat  at 
•ill  the  window*,  illominatiRg  houses  and  streets  for 
a  long  di«bince  in  every  direction.  The  light  was 
very  uniform  and  steady,  free  from  the  Hickertni 
that  used  to  bo  aa  accompanimont  of  clei^iic 
light,  and,  considering  the  enormous  itiuminatinp 
power,  the  light  was  unexpectedly  soft  and  endurable 
to  the  eyes.  An  opportunity  was  nfforded  to  taal  the 
chaiBcter  and  whiteness  of  the  light.  Worsteds, 9ur{*, 
afghans,  &c.,  of  brilliant  shades,  were  hangisf  agalasi 
the  wall  at  one  side  of  the  room,  and  it  was  noticid 
that  the  colours  were  brought  out  as  clearly  as  by  tiu 
full  light  of  the  sun.  Estimates  were  made  as  to  thj 
amount  that  the  light  furnished  by  this  apparatus 
would  cost,  If  used  by  the  Screw  Company  as  it  ■>« 
used  on  this  occasion,  and  it  was  ascertained  that  te 
total  coat  of  the  whole  light  From  the  fonr  Um^ 
including  the  items  of  consumption  of  carbon  In  tte 
hmps,  interest  on  the  investment,  and  wear  and  t»ai,  | 
would  not  exceed  30  cents  an  hour.  The  light  pro* ' 
duced  was  photometrically  equal  to  800  gas  boraro 
burning  5  feet  of  gas  per  hour  each.  This  amouat  of 
gasivould  cost  8  dollars  per  \iOMt.^-ScienUfie Atmrittlt- 


A  LARGE  carpet  factory  !n  Philadelphia  has  olmbew 
illuminated  by  the  Brush  machine  recently. 


Edisox's  Micxo<tasimbtsr.  —  Mr.  Rdison  wat 
recently  visited  at  his  home  in  Menlo  Park,  by  Proft. 
Biackett  and  Young,  ot  Princeton  College,  and  Prot, 
Bu.rkcr,  of  the  University  of  Pennsylvania,  who  wect 
desirous  of  examining  his  instrument  for  measarini 
heat,  Mr.  Edison  has  made  several  experiments  wi 
this  apparatus,  and  lias  succeeded  in  roe.uuring  < 
f^^AVnttsandWt  ^iLct  of  a  degree  of  heat,     IVof.  Ti 


i 


August  j,  187S.J 


THE  TEI-EGRAPHIC  JOURNAL. 


319 


vid  Prof.  Brackett  will  go  to  Colorado  to  observe  the 
tolar  eclipse,  and  the  usefulness  of  this  instrument  for 
measuring  the  heat  of  the  heavenly  bodies  will  then  be 
tested  for  the  first  time. — Tlu  Nem  York  Tribune.  (A 
full  account  of  the  micTO'tasi meter  is  given  on  another 
page-) 

The  Tslrphons  and  the  Postm aster-General. — 
Messrs.  Ashurst,  Morris,  and  Co.  write,  from  Old 
Jewry,  to  call  attention  to  the  Government  Telegraphs 
Bill,  1878.  Clause  3  of  this  Bill  seeks  to  extend  to 
telephones  the  monopoly  already  possessed  by  the 
Postmaster-General  with  respect  to  telegraphs,  and 
Messrs.  Ashurst  say : — "  If  the  Bill  should  pass  into 
law  it  will  practically  amount  to  a  confiscation  of  the 
invention  of  the  telephone  without  compensation,  not- 
withstanding that  the  inventor  has  obtained  letters 
patent,  and  that  a  large  amount  of  capital,  to  say 
nothing  of  time  and  study,  has  been  expended  upon  it, 
and  all  this  upon  the  faith  of  the  existing  law,  which 
confers  no  such  monopoly  on  the  Postmaster- Genera  I. 
It  is  hardly  necessary  to  point  out  that  Parliament 
never  interferes  with  vested  interests  without  compensa- 
tion, and  this  principle  was  fully  recognised  when  the 
Telegraphs  Act,  1869,  was  passed.  That  Act  enabled 
the  Postmaster- General  to  takeaway  the  business  from 
the  then  existing  Telegraph  Companies,  but  the  Legis- 
lature took  care  to  provide  that  the  latter  should 
receive  full  compensation." 

Professor  Gkahah  Bbll  has  also  addressed  a 
letter  to  the  newspapers  to  the  same  effect,  and  a 
petition  has  been  lodged  in  Parliament  by  the  Tele- 
phone Company  against  the  Bill. 

Tiie  project  of  laying  a  cable  to  Lundy  Island  has 
been  for  the  present  abandoned,  owing  to  the  owner  of 
the  island  (Mr.  Heaven)  claiming  the  right  to  remove 
any  of  the  officials  of  the  telegraphic  company  who 
might  annoy  his  family  and  dependants.  The  cable 
might  have  proved  very  serviceable  to  the  shipping  of 
the  Bristol  Channel. 

Mr.  W.  Abbot,  of  Tokenhouse  Yard,  has  issued  a 
third  edition  of  his  "  Submarine  Telegraph  Map  of  the 
World."  It  is  published  by  Messrs.  Bates,  Hendy, 
and  Co. 

A  "  jotNT  PURSE  "  arrangement,  as  regards  the  Indian 
and  Trans-Indian  receipts,  has  been  effected  between 
the  Eastern  Telegraph  Company,  the  Indo-European 
Telegraph  Department  of  Her  Majesty's  Indian 
Government,  and  the  Indo-European  Telegraph 
Company. 

Ineokuatiom  has  been  rccrived  by  the  Cuba  Sub- 
marine Telegraph  Company  of  the  repair  of  the  second 
cablo  belongiag  to  the  International  Telegraph  Com- 


pany, between  Havana  and  Key  West,  therebjr 
restoring  duplicate  communication  with  the  Wett 
Indies,  Panama,  and  Dcmcrara. 

The  acquisition  ot  Cyprus  by  the  English  Govern* 
ment  will  render  direct  cable  communication  between 
Malta  and  Cyprus  highly  desirable,  so  that  we  may 
expect  ere  long  to  see  a  cable  laid  between  these  two 
points.  The  distance  from  Malta  to  Lamaca,  the  chief 
town  in  Cyprus,  is  970  miles.  The  cable  may  possibly 
be  landed  at  Baffn,  the  ancient  Paphos,  at  the  eztrema 
west  of  the  island,  900  miles  from  Valetta,  Lamacca 
is  already  connected  by  land-line  and  cable  to  t^takia 
on  the  Syrian  coast.  If  the  Euphrates  Valley  Railway 
be  constructed,  it  will  open  up  another  telegraph  route 
to  India  via  the  cables  from  Malta  to  Cyprus  and 
Cyprus  to  Latakia.  At  present  the  Island  of  Candia 
is  connected  by  cables  and  land  lines  to  Alexandria, 
Italy,  Ithodes,  and  Constantinople.  It  is  highly  pro- 
bable that  Cyprus  will  soon  be  similarly  connected  to 
Egypt,  Malta,  and  Constantinople. 

The  P.vtent  Law  Amendment  Bill, — In  reply 
to  a  memorial  from  the  Artiians'  and  Inventors'  Com- 
mittee urging  the  Government  to  give  its  support  to 
Mr.  Anderson's  Bill  for  reducing  the  cost  of  patents 
for  inventions^  the  Attorney -General  writes  to  the  effect 
that  he  cannot  support  the  Bill. 

We  have  received  with  pleasure  the  first  number  of 
L'  EleclriciU,  the  newly  revived  French  electrical 
journal.  It  is  fitting  that  a  great  scientific  country 
like  France,  the  fatherland  of  Ampere,  Arago,  and 
Bccquerel,  should  possess  an  organ  specially  devoted  to 
the  interests  of  so  flourishing  a  science  as  electricity, 
and  we  wish  it  all  success.  The  Count  du  Moncel  has 
accorded  it  his  valuable  help,  and  M.  Wilfrid  de 
Fonvicllc,  whose  scientific  chronicles  have  been  justly 
admired,  has  undertaken  the  duties  of  editor. 

Hatchino  Silkworms  by  Electricity. — Accord- 
ing  to  Galignani,  it  appears  that  M.  Duclaux,  Profanor 
of  Sciences,  at  Lyons,  has  discovered  a  method  <rf 
hatching  the  eggs  of  the  silkworm  by  means  of 
electricity.  The  account  given  is  not  quits  clear,  bat 
it  consists  in  taking  the  eggs  when  not  more  than  two 
days'  old,  rubbing  them  with  an  electrified  brush,  and 
then  dipping  them  in  concentrated  sulphuric,  chlor- 
hydric,  nitric,  acetic,  or  tartaric  acid,  when  they  will 
hatch  out.  Two  craps  of  silk  can  in  this  way  be 
obtained  from  the  mulberry  in  a  single  season.  It  may 
be  added  that  immersion  in  water  at  a  temperature  of 
123°  Fah.  is  said  to  be  equally  efficacious, 

A  KEw  Magnetic  Observatory  was  opened  on  July  ao,. 
at  Pavlovsk,  in  Russia.  It  is  an  annexe  of  the  Central 
Physical  Observatory  at  St.  Petersburg.  Observations 
on  the  usual  ia«t«QTO\ofJKa!k,  %sA.  ■rovuriw.  **s»a«&*sr . 
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and  upon  atmospheric  electricity,  teTrestrial  enmnta, 
and  (adiation  will  be  made  there. 

Seats  Lir  Electricallv.— At  the  Pan»  Exhibiion 
there  Aft  eatiibiteidsoitic"banci  lumiiieujt"or  lumioous 
Kuts  foe  giinlcnn  And  public  placet.  Thcy  are  the 
inventiDD  of  Dr.  LACommt;,  of  i'aris,  and  their  object 
U  to  provide  seats  and  benches  for  public  patksnnd 
squares  with  lumlnfus  backs  k>  that  all  llie  persons 
silting  on  them  may  be  in  tlio  light.  For  thia  purpOK 
tbc  baclu  are  hollow  and  faced  with  ground  or  opal 
g^ass.  In  the  hollow  bock  u  Axed  en  etectric  li^l,  oi 
it  may  be  a  ga«  or  oil  lamp, 

FLOATtKa  Maunkts. — In  an  article  to  Siliman's 
Americu)  journal  of  StUme  nnd  Atu,  Professor  A.  M. 
Mayer  shows  how  the  magnetic  configur.i lions  built  up 
by  &m»ll  floathiK  magnets  under  the  influence  of  in- 
duclioo,  illustrate  the  pheitomenonof  allolropy,  inomer- 
inn,  expansion  or  solidi6ca-tiun  di  water,  (hn  atomic 
hypothesis,  lu:.  These  figures  consist  of  trianf^tes, 
squares,  and  polygons,  tome  having  smaller  internal 
figures.  They  were  obtained  by  suspending  a  cylindri- 
cal bar  magnet  (3S7  mm.  long,  hy  1  j  mm.  thick)  with  its 
north  pole  some  6a  mm.  above  a  water  bath,  in  which 
a  flotilla  of  sewing-needle  magnets  were  floated  by 
means  of  corks.  The  eyes  of  the  needles  were  south 
poles,  and  appeared  above  the  surface  of  the  water. 
When  the  north  pole  of  the  large  magnet  is  brought 
down  over  Ihcin,  they  at  once  arrange  ihem^lvc^  into 
figures.  Some  of  thcice  figures  comprised  as  many  as 
30  needles.  The  eyes  of  the  needles  were  inked,  and 
impressions  of  them  taken  on  paper.  Some  of  the 
figures  were  more  stab1«  thsn  others, 

SoMewiiAT  similar  electrical  experiments  to  the 
above  have  been  made  by  M.  d«  Waha,  at  l^xrm. 
bourg.  France,  by  mcann  of  a  Holt«  machine.  Tlie 
iivdvctors  of  the  machine  are  pointed  to  the  surface 
of  a  bath  formed  oF  water,  with  a  scum  of  pctro- 
leam  or  other  insulating  liquid  upon  It.  When  ihc 
pMroleum  layer  is  thick  enough,  the  water  charged 
by  inductioB  from  the  clcctiilicd  points  bunt  through 
tlw  oil  to  the  surface  with  a  kind  of  explosion 
ibling  a  volcanic  irtvption.  Somctimos  the  cur. 
B,  which  arc  set  up  on  the  surface  of  the  bath,  as. 
nme  a  peculiar  kind  of  stahili^. 

Elrctro-M(Hive  Forck  Or  Sof.nTioss.— Further 
mperiments  of  Mr,  James  Moser  demonstrate  that,  in 
an  element  made  of  two  unequally  conoenlrutcd  solu- 
tions of  the  same  salt,  and  with  electrodes  of  the  basic 
HHMI,  for  example,  two  solutions  of  sulphato  of  sine, 
with  liitc  dcclrodcs,  the  current  in  (he  tiqoid  always 
Rows  from  the  solution  the  mo«t  dilute  to  the  nioit 
eoncefltrated.  The  xinc  within  the  forrnci  dissolves 
'and  deposits  il*elf  within  the  latter, 

ELCCTKOtTSIS.— M.  Elsiiswr  iXhut.  Cifm.  Gn.  Bfr. 
^■>  S^J  f"^  ftpcxtrd  Ms  experiments  on  electTOlyKs\)'<f 


means  of  a  magnemum  anode.  He  confirms  Us  pce> 
vious  results  (Bfr.  IX.,  |8|8>,  and  stiows  that  the  rdi- 
lion  belwccn  the  volume  of  hydrogen  erolved  at  eac^ 
pole  is  independent  of  the  strenftli  of  the  current,  and 
also  within  certain  limits  of  the  ftrength  of  the  solatlM 
employed. 

l*OL.^Ri!iATioK  or  Elbctrodbb. — tt  bas  b«en  recewly 
shown  by  M.  Lippmann  that  for  an  electrode  to  become 
depolarised  it  should  b«  immersed  in  a  solution  fonned 
from  the  metal  of  which  tt  is  itself  composed,  tlrat 
copper  is  the  only  metal  which  is  depolarised  in  sul- 
phate of  copper,  line  the  only  metal  which  1*  d^olar- 
ised  in  sulphate  of  zinc.  On  the  other  hand,  a  metal  it 
polarised  In  solutions  made  from  other  metals,  thus 
copper  is  polarised  in  a  solution  of  sulphate  of  zinc, 
gold,  platinum,  &c.,  while  rinc  is  polarised  in  a  solution 
of  sulphate  of  copper,  gold,  platinum,  &c.  M.  IJpp* 
maon  applies  this  fitct  to  analysis  of  metaU.  If,  for 
example,  the  metal  copper  be  sought  for,  a  ncgatiw 
copper  electrode  is  dipped  into  the  solution  under  ex. 
amination,  and  if  it  become  polarised  under  a  weak 
current,  the  solution  contains  no  solution  of  copper, 
Ooe  ,oSrr  P**'  *f  sulphate  of  copper  in  the  solution  caa 
be  detected  by  this  means. 

WisoixQ  EiEcrRo-MAOxsri,— A  fact  likely  to  Iw 
very  useful  in  making  electro- magnets  has  just  been 
eomrnunicatcd  to  the  French  Academy  of  Sciences  by 
M.  Ja.min,  on  beha!f  of  M.  E.  Btsson.  It  is  found  by 
the  latter  that  if  in  winding  the  wire  on  the  core  6f 
electro- magnets,  the  wire,  after  complMinjf  a  layer  be 
led  back  straight  to  the  point  of  departure  again  to 
bej^n  the  next  layer,  instead  of  winiUng  the  next  layer 
backwards  so  as  to  fill  up  Ihe  bobbin  by  layers  wound 
in  rociprocal  directions,  as  is  usually  doae  al  present,  8 
gain  of  one-third  in  magnetic  power  will  be  obtaiited, 
every  other  condition  being-  the  same.  Thi«  gain  il 
manifested  either  in  sliding,  pulling,  or  attraction  at  a 
distance.  The  Tcsults  have  been  arrived  at  by  «apen- 
ments  on  both  small  and  largw  eloctro-magneta. 


i 
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PoRi.iTivE  FoRCK  Of  Macxbtb.^M.  Guidi  Rndi 
that  the  weight  sustained  by  an  ordinary  elocuo- 
magnet  is  always  one  quarter  of  that  suttaioad  by  an 
electro-magnet  with  concentric  Cubes  when  the  waigkl 
is  in  cnnLact  with  the  poles.  When,  however,  ths 
wei}:ht  Ik  at  a  diit.ance  of  half  a  millimetre  from  tbc 
pules  the  weight  supported  by  the  two  magnets  is  the 
same,  and  when  the  distance  is  increased  still  mo 
the  portative  force  of  Ih^  tube  electro- ma^et' 
diminishes  indefinitely.  Tube  electro-magnets  would, 
therefore,  be  no  advantage  tn  electro-motor  01. 
dynamo -electric  machines. 


4 


ELCCTiucmr    ik    PuoToctiAPHT,—  M.    Bovin   h«i 
found  ihal  collodion  films  may  be  easily  rvmov 

glaM  plates  by  giving  them  a  charge  of  positti 

tiiov^,    Co\V>&S<»i  ^V.«t^  a^^ear  ordinarily  to  adbeftM 
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tile  plate  hy  leason  of  Ibcir  being  electrified  nega* 
Hv»Iif.  Ry  giving  tfiem  a  positive  charge  therefora 
tliejr  become  neutral,  anil  they  any  be  readily  striped 
off.  A  negative  dufge  follcved  by  ii  positive  gircn  to 
Uie  film  demoMtrfttei  this  theory. 

Wb  Dolice  in  the  OJUial  Ga»ttU  o[  th«  Pattat 
Office,  [hit  in  the  week  ending  April  JO,  Mr.  Edison 
obtained  «x  several  p4te:ii!t,  three  (or  speakiog  tel«- 
graph*,  one  for  a  speaking  telephone,  one  for  a.  tele- 
phone signal  call,  and  one  (or  a  telephone  or  speaking 
telefrapb.  Mr.  Edison  assigns  each  of  the  inventions 
lo  the  Weilern  Union  Telegraph  Company. — Ttur 
Ottratvr.  MS. 

Thbke  are  320  public  telephone  station » in  Germany 
exclusive  of  thousand.^  of  prirate  telephone  iioss.  In 
Cennaoy,  therefore,  th«  Bell  telephone  has  been  made 
a  roally  useful  instrument.  In  England,  on  the  con. 
Irary,  for  some  reaaoa  or  other,  it  hai  been  very  much 
uJlwd  about,  but  very  sparingly  employed.  And  yet 
Englaod  is  a  country  where  such  a  contrivance  should 
be  useful  if  it  be  useful  anywhere.  We  truyc  ,that  ihis 
condition  of  things  will  speedily  be  improved. 

Thi  I(}uiqu«>ATica  cable  has  been  repaired. 

Ws  learn  from  the  fountol  0/ tht  TrlfgrfphiiiiaX  the 
suit  which  Mr.  B.C.  Bcnedictbrought  against  tite  "pool- 
ing "  arranginient  of  the  W.  U.  .Telegraph  Company 
with  the  A.  and  P.  has  been  dismissed. 

*  Polo  by  Et.acrRic  Light.— A  novel  and  successful 
vpplicatmn  of  the  electiic  light  was  carried  out  on 
Thurvlay  evening,  the  iSth  July,  on  the  grounds  of  the 
Ranelagh  Club,  at  Pulham.  A  Polo  match  <«a>  played 
by  the  memben  of  the  club  bem-een  the  bouts  of  nine 
and  eleven,  the  meadow  being  illuminnted  (or  the 
purpose  by  three  electric  lamps  erected  on  an  equal 
number  of  sUgci  in  diflerent  parts  of  it ;  the  light  thus 
ebtaioed  allowing  the  spectators  to  follow  the  course  of 
tb«  bail  easily,  and  the  players  to  »ee  i<  even  more 
etearly  than  by  daylight.  The  expcrimctit  was  con- 
aidcTcd  highly  snecessful,  and  Is  likely  to  be  repeated 
soon.  The  electric  lamps  were  provided  and  super- 
intended  hy  Mr.  Edwrard  Paterson,  of  3,  Bedford  Court, 
Covcnt  Garden, 


» 


Ittta  ipattnts. 


)8al'  "An  impravcd  method  of  communication  by 
isevtt  of  electrical  currents  beiween  the  p;issengen  and 
ofBciaU  in  railway  tr,iins  and  Apparatus  ihrrcTcr.''  — 
n.  W.  llnMHosici  (cuiTtmunicatecl  by  V.  von  Scheliba), 

it  1 6.  "  Iniprovcmcrtts  In  magnestisin);  metals,  or  other 
eobsluicea,  and  wiUsing  same  for  piodunog  magnetic, 


electric,  tdrpboidc,  roictophooic,  and  acoasiic  cBects.*— 
C.  E.  PaiTcntrr.    July  13. 

i8;S.  "A  new  or  imptoved  electric  motor,  parts  of 
wtiich  ate  applicaUe  to  uthct  ciectro-magnelic  appli- 
ances."—E.  J.  Htntino,  H.  Bull.    July  18. 


ABSTRACTS  OF  PUBLISHED  SPEClKiCATIONS. 

4411.  "Electric  Lamps."— F.  tl.  Ziriaa.  Dated 
November  a.^,  187;.  81I.  This  conslau  in  tegulating  the 
caibon  puinta  hy  means  of  toothed  graring,  iliircn  dthci 
by  tlie  electro- magnetic  machine,  of  the  driving  i-hari, 
The  gearing  maintains  one  or  both  of  the  points  In  a  siaie 
of  m-oluttoti  lound  its  axis,  whilr  at  the  »me  tiOMt  by 
meant  or  a  worm  of  screw  it  (ofces  the  carbons  tegtlhw 
as  the  points  ate  consumed. 

441B.  "  Telephony  and  telephonic  appArattu."— 
Tkiodos  WiiasMOA><iRK.  Dateu  November  aj,  i8j7. 
6cl,  This  consists  of  a  make  and  break  drouit  telepbOM 
umllar  to  thai  o(  Reiss.     (YM  prnteHtd  mth.) 

44,^1.  *' Inipfovcments  in  the  pioducrion  and  Sjiplicaa 
caiiuii  uf  electric  Gij'rci\[s  tor  lighting  and  other  purposes, 
and  in  apparatus  employed  therefor." — J.  R^ritpr.  Dated 
N<nrcml>ci  14,  iS;;.  3*.  tod.  A  full  account  of  this 
Impoium  paient  will  appear  in  an  early  number  of-rtio 
TeteoHAPinc  Jodrnau 

4435.  "Electrical  apparatus  for  lighting,  fte."^4.  A. 
Varliv.  Dairil  November  34,  1S7;.  lod.  Tbti  con- 
sists io  improvements  on  iFve  dynamo -elect  r>c  machine 
described  in  patents  So.  J394  of  1866,  and  No.  1755  of 
1867.  The  mutual  icacdon  machine  In  question  Is  on- 
airucted  of  bobblM  tcvDitfng  on  an  aile  between  the  oppo- 
sntc  puirs  of  soft  iron  clcdro-'niagnets,  a  commuiatoi  bang 
empluynl  to  iliiect  the  puiiiUe  and  neg;itive  currents 
generaud.  The  prcjcnt  improrements  consist  m  (urming 
the  cojb  oF  wuodcn  coies  suiiounilcd  by  iron  wires  laid 
parallel  to  the  axis  of  the  core.  Ovei  this  composite  cote 
the  bobbin  wire  is  wound.  To  divide  the  light,  "  cleatlc 
tkvisioii  bobbins  "  ate  cmplaycd.  Thc&c  arc  cnimtnicKd of 
lings  of  helices  oF  insulated  mite,  and  layers  of  iron  wire  supei- 
pased  over  one  another,  bull!  up  In  a  similar  way  to 
that  described  in  iciippct  to  the  rcTolvinj  bubbins,  but  in- 
stead of  bring;  wrappal  with  one  continuous  length  of  in- 
sulated wire,  they  arc  wrapped  with  two,  three,  or  more  ia- 
sulaln!  wires,  »i'lc  by  siik,anil  the  inMiUicd  wires  or  btliccs 
superposed  over  one  3[iot1irr, -i(c  ko  cxinnccied,  that  when 
electricity  is  flowing  ihtou|;h  the  insulated  conrulutions, 
the  layers  of  iron  wire  are  mngncliied  in  alterruie  direc- 
tions furming  ^rmarumt  ot  keepers  10  one  aruHher.  TIk 
separaie  insubtcd  wires  form  separate  souicea  of  electricity, 
and  arc  to  be  connected  in  circuit  with  separate  lamps. 

4464.  "Dynamo  eleciiic  machines.'' — Lovis  SiMOil'. 
Dated  November  ty.  1877.  4d.  litis  consists  In  modi- 
fying ihe  Gramme  machine,  so  that  more  ol  the  wire  o( 
[heartuaiurcring  is  btuuglit  wiiliui  the  magneiic  field, 
(^N'll  proitfdtd  with.) 

4478.  "  PtcKnting  cdliiioRs  on  railways.'' — Li;iai 
IsiwcmoGi'^Ko,  oFGcnoa.  Difcd  November  aS.  6d.  This 
oonsists  in  ananging  at  every  st-ition  or  switch  an  ap- 
paratus, whereby  the  passing  train  is  caused  to  signal  Its 
passage  to  a  point  some  distance,  say  several  mile*  ahcsd 
on  the  line,  so  ihat  a  train  coming  in  ilie  opposite  direction 
will  ktiow  (hat  there  is  a  train  adrancing  towards  it,  and 
may  scop. 

4jeo.  "Electrlcplles.*'—C  A.  ScHOTH,  London.  Dated 
November  >9,  1877.  6d.  For  use  in  telegraphy,  or  for' 
medical  purpuacs,  iheK  baUctics  ate  made  of  tubes,  each 
tube  cont^iiig  a  »piial  uf  copper  wiie  suiiounding  a  sine 
rod  ot  pencil  enveloped  with  porous  material,  ooncainiog 
liquid  mercury  in  its  interior  to  keep  the  xine  amal^amatm. 
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IRRIGATION  WORKS  IN  THE  DECCAN, 
BOMBAY. 

THIc{ollowift2part:CtilAr3of  some  of  the  largest  stoMgo 
wo)ks  almkdy  completed  or  und«r  onoitruction  in  tlie 
Deccfti)  will,  to  somci  extent,  show  the  mas^itadc  of 
the  ptlrtcipal  undeHalcings  n  tho  Bombajr  Prc^dcncy, 
havinj;  foi  their  objort  (he  sEorjje  of  vmter  for  irri^a- 
lion   p^tpobcs.      Works  of  th:*  character  are   more 
expensive,  in  proportion  to  the  areas  for  which  they 
are  c-tlmilaterl  to  supply  w.iter  for  irrigation,  than  ordi- 
nnry  rarah,  but  it  mii«  be  remembered  that   they  are 
situxtcci  where  rach  canaU  could  not  be  constnicted. 
Tbc  brgnt  work  is  tlie  MuU  reservoir,  in  the  Pootia 
collecturntc,  which  ha*  a  storage  c&pACity  of  5,2^6-075 
millions  of  cubic  feet,  and  ha»  been  completed  at  a  cost 
tit   £26t,$jS.     The  dam  acrosi  the    river  MuIa  i>  of 
m.isonry,  3,687  fi-ci  in  length,  with  a  maximum  height 
Ol  97S4  feel.  »ntl  having  a  waste-weir  1,435  feel  long. 
The  drainage  area  from  which  th's  uink  is  supplied  U 
igfiKjuare  mile*,  and  the  area  of  the  reservoir  a1  full 
supply  Ipvel  160.356,000  Square  feel.     The  next  largest 
work  Is  the  t^ngnon  Tank,  at  preienl  in  course  of  con- 
struction in  the  Sholnpur  collect  nrata.  The  drainage  area 
f  lom  which  this  tank  ii  fed  is  398  square  miles  in  extent. 
The  tank  is  Auinod  bjr  means  of  an  earthern  dam 
»5,lOOf«!l  in  length,  and  768  feet  in  tnaximutn  height, 
and  with  a  w»[c-weii  1,500  feet  in  length,   The  area  of 
contour  cf   the  Tangson  Unk  at  full  supply  level  is 
391,961.0^x1    squara     feet,     and     its     total     capacity 
5/>»,04i.ooo  cubic  feet;  the  estimated  cost  of  this 
work  is  ,^127,982,  being  at  the   rate  o!  /J55  per  mil- 
lion  cubic  feet  of    waier   stored.      The  Ekntk   tank, 
abo  in  Sliolapiir,  is  a  very  remarkable  work,  the  dam 
consisting  ot  an  earthen  embankment  7,000  feet  in 
length,  having  k  mnximum  height  of  7566  feel,  and  a 
wastc-wcir    750  feet    in    length;     the  drainage  area 
of    this    lank   is    160   square  nulcs,   its  contour  area 
ao>,oSo,»XK)    tt-^uarc    feet,    and    it«  available  capacity 
3jSO.O30.ooo  cubic  fed.    Its  cost  has  been   £76,6^%. 
The  Mhaswrad  tank,  ill   Satata,  which  is  in  progress, 
hasao  earthen  dam  9,o3o  feet  in  length,  and  79-79  feet 
tnJicighl,  the  waite.weir  bciag 3000  feet  in  length  ;  th* 
dniltagearcA  which  feed^  this  tank  1*500  sqiiaremiles; 
the  contour  area  of  tite  tank,  174,847,000  square  feet  at 
lufl  supply  level,  and  its  toLiI  capacity  3,072,134,000 
cubic  fe»<.    This  work  is  expected  to  cost  j£<l3,4is  when 
completed.     The  next  largest  tank  in  progress,  and  the 
hit  to  which  we  shall  at  present  refer,  has  only  hall  the 
capacity  of  the  one  last  described  ;  this  is  the  Ashti  Wnk, 
in  ShoUpur,  which  with  a  drainage  area.  0193  square 
miles,  and  an  earthen  dam  across  the  river  13,709  feet  in 
length,  and  57  75  feet  in  maximum  height,  will  impound 
't499i470i'»t>  cubic  feet  of  water,  liaving  a  contour  area 
al  It*  full  supply  level  of  1 16,610,000  sqoarc  feel.     The 
waste-weir  is  800  feet  In  length,  and  the  total  cost  of 
tAe  mvfk  is  expected  to  reach  £4S>»92.    These  storage 


vrorks,  targe  as  they  uadoubt«dly  are,  and  of  inoden 
construction,  will  not  bear  compatisoa  in  point  of  sin 
with  some  of  the  native  tanks  to  be  found  in  the  Madras 
Presidency  and  in  Mysore,  How  far  worfcs  of  tilts 
character  are  likely  to  prove  remunerative,  or  other. 
wise,  is  at  present  a  question  ;  but  considering  their 
expensive  character,  it  scemt  hardly  praboblc  that  tber 
will  yield  better  returns  than  irrigatioa  canals  in  olfair 
parts  of  India;  and  these,  as  a  rule,  can  hardly  be 
said  to  be  very  remuncralivc.  Some  of  them,  il  isintc, 
do  more  than  pay  interest  00  their  outlay  from  net 
receipts,  but  in  many  cases  their  working  expenses  are 
not  even  covered  by  receipts.  Probably,  as  direotly 
remunerative  undertakings,  these  Uoks  will  aot  payi 
but  the  indirect  beoeKts  they  will  confer  upoa  Lha 
country  under  their  command,  may  slill  be  such  aifolljr 
to  justify  their  construction  as  State  works. 

Till!  presidential  address  of  the  British  Association 
meeting,  which  will  be  held  this  year  at  Dublin,  will  be 
delivered  on  the  evening  of  August  14,  by  Or.  W. 
Spotllswoodo.  The  two  popular  evening  discourses 
will,  on  this  occasion,  be  delivered  by  two  rising  men, 
Mr.  G.  J.  Romanes,  whose  tbame  will  be  "  Aoinu) 
Intelligence,*'  and  Professor  Dewar  who  will  treat  of 
"  Dissociation ;  or  Modern  Ideas  of  Chemical  ActioB." 

Canadian  Gkaphite.— According  to  a  report  by  Hr. 
Hoffman,  Montreal,  Canadian  graphite  Is  folly  equal 
to  that  from  Ceylon  for  the  maaufacture  of  cruciblca 
and  similar  purposes.  It  is  eqnally  incombustible  and 
free  from  ash. 


SiLvxRiNo  Glass.— M.  R.  Bottger,  in  the  OeuhttU 
Indutt,  Zfit.,  giv«t  the  following  new  process  for 
silvering  glass  which  may  prove  usefnl  for  silvering 
galvanometer  mirrors.  Tartrate  of  silver,  in  very  fine 
powder,  is  suspended  in  dttlilled  water,  and  rary 
dilute  ammonia  is  then  very  carefully  added  antU  the 
tartrate  of  silver  is  diisoltred.  The  operator  must 
satisfy  himself  thai  a  small  excess  of  the  ulvor  salt 
reioiuni  undissolved,  and  that  the  liquid  gives  oH  no 
ammoniacal  odour,  luto  ihw  bath  the  objects  to  be 
silvered  arc  placed,  after  having  bron  carefully  deaned. 
In  about  ten  minutes  they  are  utiifomly  covered  with 
a  Rim  of  silver. 

Ozone. — M.  Ermine  finds  that  the  decompositlOB 
of  oxone  by  the  light  nl  day  Likt^  place  »lowcr  than 
ID  obirurily.  Ujone  which  is  allowed  to  stand  some 
lima  after  iU  preparation,  and  is  nut  employed  {Ust  at 
once,  has  a  more  energetic  diunfecting  action. 

Acoustic  RKpuLstoN.—ln  a  dosed  re90iiati>r,  ■ 
node  is  formed  near  the  bottom,  and  the  preswre  is 
stronger  al  the  interior  than  al  the  exterior:  if  then, 
a  resonator  of  paper,  or  very  itun  glass,  be  ms. 
pcnded  to  a  moveable  support  over  a  vcriical  pivot, 
and  iwnu^ui  fiiAh  &  countfttpois,  the  apparaini  will  bo 
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tepubcd  b/  m  fononiui  body.  The  «iperiment  »accieed> 
■bote  aU  with  lh«  lesonanco  boi  ot  a  diapason,  or  a 
plate  Sx«d  al  ils  centfr.  A  continuous  rotation  i» 
attained  with  four  rewnalors  suspended  at  the  arran  of 
a  emas.sh.ip<Hl  suppon.  and  the  repuhion  can  be 
mcASured  by  fixing  the  resonator  to  a  tonion  balance. 
In  a  »onorou«  tobe,  Ibc  prt»5iire.  even  at  the  centre*,  i» 
always  a  little  stronger  than  the  exterior  pressure :  Uie 
air  ougfhl,  therefore,  I  o  escape  from  Ihctubc.  !l  lias  been 
rennrkcd  that  in  the  lube*  oS  Kundt,  there  is  a  current 
of  air  alon;  the  axif  of  the  tube,  snd  a  current  in  the 
contrary  direction  along  the  wait*.  This  etnijsion  of 
air  from  a  souflding  tube  is  proved  by  placing  *  re- 
sonator filled  with  smoke  in  front  of  the  rc«>naneo  bar 
of  a  diapason,  when  the  smoke  will  escape  from  it. 
This  current  of  air  when  the  lube  is  placed  before  the 
centre  of  .1  vibrating  plale  will  dispcrsft  lycopodicoi 
powder.  When  a  cunical  resonator  open  at  its  two  ex- 
tramilies,  is  put  in  front  of  the  end  of  a  Kundt  tube, 
the  draught  will  blow  a  candls  ftarae,  or  luro  a  light 
mill. 

AuKKiCAK  ELacTRo.PiATi!(o.— Local  alectro-plato 
manafactarers  are  much  exerct»ed  over  the  introduction 
of  American  productions  in  their  specialty,  which  has 
up  till  recently  been  (rcc  from  transatlantic  competiton. 
I  am  informed  by  several  local  employers  that  American 
electro-plate  is  undoubtedly  finding  a  ready  sale  in  this 
country ;  but  that  it  is  "  Britannia  metal  electro- plated," 
and  lhalin«eadof  calling  it  "hoR metal  "to  distinguish 
it  Iron  nickel  silver  electro -plate,  as  English  manu- 
facnnrs  do,  the  Amctican*  designate  it  "hard  white 
meul,"  which  has  induced  dealers  to  purchase  it,  under 
the  impression  that  thry  were  getting  "hard  metal" 
wat«,  i.f,,  nickel  silver  electro- pi  ate. — Skefitid  Corrt- 
j/ow^t  ef  tit  Uuginter. 

Trh  Chinese  mako  a  concentrated  essence  of  win* 
which,  dissolved  in  water,  makes  an  eaccUent  beverage. 

It  (•  proposed  to  erect  light  bridge*  across  the  Paris 
boulwardf,  at  the  most  thronged  points.  Something 
of  tlic  kind  would  bo  a  convenience  in  many  parts  of 
Londcin. 

M.  MovcKUT,  the  French  apostle  of  solar  cooking,  is 
at  present  making  CoSco.  diitilling  wine,  and  fcr.isting 
beet  by  the  reflected  sunli];ht,  in  tho  grounds  of  the 
Baris  Exbibilion. 

Tasuanian  Copkb-— a  promising  discovery  of 
copper  ores  has  been  niaile  nt  Badger  Head,  on  tho 
north-west  coast  of  Tasmania,  about  seven  miles  from 
Tamar  Heads.  A  (-unipany  with  a  nominal  capital  of 
^ao^ooo  ha!)  been  turiaed  to  work  thiet:  bections  of  80 
scm  each.  An  appUcation  for  a  fourth  section  has 
been  made,  which  wjll  makv  the  total  area  to  be  held 
by  the  company  330  acres.  Several  assays  of  ore 
taken  from  the  lode  show  upwards  of  27  per  cent,  of 
copper. — Hngituering. 


CUir  Soten. 


Old  Broad  Street,  July  30th,  187ft, 
Thb  moetingof  the  Globe  TcVrgcaoh  and  Trust  Com- 
pany is  being  Held  as  we  write,  ana  as  lh<  meetings  of 
the   Anglo    American    and   the   Direct    United  Slates 
Cable  Companies  do  not  take  place  until  Prid.\y,  wo 
confine  ourselves,  of  necessity,  to  adverting  to  the  re. 
ports.     From  that  of  the  Globe  Company,  which  is  for 
the  year,  we  (ind  iha;   the    net    roveniM   amounts  to 
;^154.4»4  103.  6d.,   which  with   the  balance  brought 
forward  makes  a  total  of  /1S4.834  10s.  8d.     The  sum 
of  ii  15,399  4*.  of  this  amount  has  been  dislribnlod  in 
the  interim  dividend,  and  the  directors  have  written 
Cy>a  oFf   the    Parliamentary  expense   accouoL      The 
diroclors  now  rrcommcnd  payment  o(  a  final  dividend 
for  the  year  of  js.  per  share  on  tlie   Preference  SbareSv 
and  of  2S.  per  share  on  the  Ordinary  Sharer,  making 
with  tho  former  distribution,  ■   lotjil  dividend  for  the 
year  of  6  per  cent,  upon  the  Preference  Shares,  and 
4   per  cent,   upon   the   Ordinary    Shares,    leaving  a 
balance  of  £^3^  As.  Sd.  to  t>c  carried  forward.     In  the 
next  paragraph,  thcdirectorscxprr-cs  thdr compIaCBMy 
that  their  .inticipation  of  an  increased   revenue  arising 
to  the   Glubr  Company  "by  the  cessation  of  boftiw 
competition   between    the   Atlantic    Telegraph    Can- 
panics,"  have. "  so  far,"  been  realised  ;  and  they  also  note 
with  satisfaction,  that  "the  market  value  of  the  «tocks 
and  shares  held  by  the  company  show  an  improvement 
as  against  thii  time  last  year  of  about  6  percent."    They 
arc  thankful  for  mercies  by  no  means  large.     List  y«r 
it  is  true  they  had  the  unpleasant  duty  to  perform  of 
telling  the  shareholders  they  must  put  up  with  a  reduc* 
tion  of  dividend;   but   there  is  nothing    we   can    see^ 
beyond  the  fact  that  the  dividend  is  not  again  to  be 
reduced,  that  calls  for  congratulation.  Whatnver  eflorta 
have  been   made  to  get  rid  of  Anglos,  the  holdiitg  of 
the  Globe  Companyts  still  verygieaCi  still,  as  it  waa 
last  year,  a  third  of  the  shatchoidcrs' money  is  invested 
in  that  enterprise.     Wc  naturally  turn  to  the  report  of 
the  Anglo-American  Company,  and  tlie  figures  we  fii^ 
there  are  not,  we  may  say,  generally  of  a  nature  calculated 
to  inspire  the  belief  that  the  larger  the  slakeof  the  Globe 
Company  in  the  Anglo,  the  better  will  it  be  forthcGlobtt 
shareholders.     The  dividend  is  indeed  tho  same  as  it 
was  last  year— be  it  observed,  this  is  alter  a  clear  six 
months' cxpecicnce  of  the  amalgamation  which  was  to 
make  the  fortunes  alike  of  holders  of  Anglo  and  Globe 
shares— but  the  total  receipts  from  January  to  June, 
Less  the  balance  brouj^hl  over  from  the  last  .iccount,  af« 
jf*7i,i58  as  compared  wiili  ^fsScSij  in  the  previous 
half  year;  while  the  total  expenditure  is  ^£44,365  as 
compared    with   ;£43^9i.      Attention  is  calico   to  an 
increase  in  the  ttamc   receipts,  which   is,  of  course, 
assigned  to  the  circumstance  of  the  3s.  rate  being  iti 
force.     Tho  sum  of  £j5.ooo  has  been  properly  added 
to  the  reserve  fund ;  but,  wc  tepoat,  that  with  soch  an 
enormous  capital  the  reserve  fund  of  the  Anglo  Com- 
pany  should  be  much   increased.     There  is  nothing  in 
the  report  which  will  tend  to  case  the  minds  of  ttw 
Globe  shareholders.    Taking  everything;  to  be  as  it  is 
stated  to  be,  what  improvement  has  the  amalgamation 
really  eRected  in  the  prospects  uf  elthirt  of  the  corn- 
panics?     We  hope  thiH  question  will   be  taken  up  at 
the  respective  meetings. 

Touching  the  Direct  Company,  the  dividend  in  that 
case  also  rem.iins  sialionar)-.  But  the  dirccton  afTirm 
that  that  is  in  deference  to  the  wishes  of  the  share. 
h'>ldcrs,  who,  it  is  averred,  desired  that  the  dirideud 
should  not  be  increased  beyond  5  per  cent,  until  a  sub- 
stantial reserve  fiind  is  established.  The  sharvholdcis 
are    right  in  so  desiring,  and  it  is   satisfactory  i.^aI. 
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nijdit  have  conduced  to  the  benc&t  of  the  shareholden 
tU  tin  directors  of  this  and  otbcr  cabl«  companies  hud 
iTcd  some  time  back  at  the  conclosion  that  it  is  "  a 
imaiy  duty  "  for  llicm  "  lo  secure  b%  far  as  possiblr 
yihv  i»nniin«ncy  oi  tlie  property  by  the  pmctiol 
ynsmntcc  of  a  sabttantiat  reserve  fund  ngxmat  the 
continRfncies  of  breaks  and  coni[wtiIion«,"  Over  and 
over  a^ain  this  duty  hAS  been  drumtncd  by  ut  into  the 
.Mrs  ot  all  concerned,  and  until  recently  it  ha»  been  as 
ersi^tently  ignored.  There  are  icreml  things  in  the 
ijfect  report  which  will  probably  e'igage  the  attention 
\9i  the  shareholders'  meeting,  Parlnstance,  the  directors 
I  still  restless  for  an  extension  of  The  nmal^tnation 
'  Khcrne.  Thus  they  hope  thnt  negoliMioni  now  pro. 
ceedingbctmcD  the  Direct  and  the  ^ominioo  Telegraph 
Company  "will  terminate  all  existtne  difTicultJes  with 
that  Company  and  result  in  a  supplemental  worVing 
BfTcement  beneficial  to  balh  companies.'*  This  is  a 
t  matter  which,  we  apprehend,  re<)uires  discussion. 
What  is  the  nature  of  the  ptoposed  supplemental 
working  Sf^emcntF  The  shareholders  will  be  to 
blaiT>c  if  they  allow  the  directors  to  enter  into  another 
oombinatiun  without  a  complete  undcTil:inding.  What 
benefit  are  tbc^  reaplne  from  the  combination  that  was 
(Ormed  for  them  urilh  the  Anelo  Company  r 

At    ttie   recent   meeting  of    the  Eastern   Telegraph 
Company,  the  pioceedings  were  almost  entirely  of  a 
(formal  character.     Mr.   Pcr.dcr  reviewed  the  promsB 
made  by  the  Company  durJnR  the  past  scar;  andthc 
»port  was  iinanimcusly  agreed  lo,  3^  also  the  agree- 
ment  between   the  lado-European  and  the   Eastern 
Company,    which   was   niecially  piil   to   the    meeting. 
We  observe  that  the  chairman,  in  alluding  to  the  fact 
,  that  the  revenue  of  the  company  for  the  past  half-year 
was  smaller  than  that  for  the  corresponding  period  in 
f  1877,  attributed  the  decrease  to  the  cessation  of  the 
.Russo-Tutkish  war.     No  doubt  that  is  so;    and  other 
rOompanies  havelound  their  revenue  lo  have  diminiihed 
'from  the  samecausc.  We  aiitidpaled  that  some  further 
ftxplanalinn  would  be  volunteered  at  the  meeting  of 
Bie  large  sum  of  .1^26,179,  mentioned   in  our  last  issue 
fts  beinK  set  down  under  the  head  of  "  Special  Bxpendi. 
tBre,**  than  was  offered.     No  less  than  /jijjfi  of  the 
amount    was,  the   chairman    stated,  expended    in    re. 
i  pairing  and  altering  the  Lisbon  and  Vigo  cables ;  but  it 
fwmild  9urely  hare  been   interesting  to  some  of  the 
'  Ihareholders  to   have    learned    whether  the    ^^13,104 
"  ship's  expenses"  represents  any  part  of  the  co*l  of 
the  directors*  (rip  to  the  Mediterranean,  or  whether  those 
gentlemen  defrayed  their  own  expenses.     They  ought 
to  hare  the  credit  of  generosity,  if  they  have  been  geoe- 
,fDus;  but  if  they  have  charged  the  company  witli  the 
cost  of    the   excursion,  the  shareholders,    one    would 
thiuk,  would,  for  their  guidance  in  the  future,  like   to 
know  what   sum  was  actually  absorbed  in  the  affair. 
Nor  should  the  ^^1,556  for  repairing  cables  have  been 
included  in  the  ^peciBl  expcnniturr.     We  shall  lo<e  no 
Opportunity  thjkt   uffen  of   protecting,   on   principle, 
Afklnst  any  charge  being  made  by  any  company,  on 
leapKalwhich  ought  obviously  to  he  charged  to  revenue. 
Rulway  companies  are  not  the  only  or  th»  worst  sin- 
■ers  in  this  respect. 

The  Eastern  Telegraph  Company  (Umttcd)  an- 
nounces  that  the  coupons  on  the  Five  per  Cent. 
Debentures  will  be  payablv  on  the  tst  prox.  at  the 
banking  house  of  Messrs.  Glyn,  Mills,  Currie,  &  Co. 

The  shareholders  of  the  Campanhia  Telegraphica 
PUtino  Brasiliera  will  hope  that  the  directors'  expect.i. 
tion  o(  shortly  being  in  a  position  to  reconinirnd  the 
payment  of  a  dividend  wili  be  realincd.  It  will  be 
something  even  for  ihem  lo  know  the  ' '  exact  state  "  of 
their  affairs. 

We  note  that  the  coupons  of  the  Six  per  Cent. 
IMte/7lurM  (Eastern  Extension  Telegraph  Company) 


is  now  payabto  at  the  Consolidalcx)  ^ank,  9ad  Ibat 
half-yearly  interest  on  the  A  and  B  Debeotunw  of  tbr 
Western  and  BraxiHan  Company  i*  also   payaMe  at 
the  offices  of  iHe  Company. 

The  following  from  the  morning  papers  refer*  to  tfae 
Anglo- Amcican  Tcl^gra^  Company's  lost  cable:— 

"  r«  the  EdiUr. 

"Si«, — The  steamships  Stint  and  CaJaifU, 
were  sent  out  by  this  Company  at  the  end  of  May  II 
the  recovery  and  repair  o(  the  1866  cable,  retumM  w 
London  ihi.i  morning. 

"  The  cable  has  been  hooked  several  time*,  and 
tially  raised  to  the  surface ;  but  the  outside  iron  wires 
were  so  weak  from  the  cfFscts  of  oxidation  that,  its 
repair  was  considered  itn practicable  by  the  cn^neers  in 
charge  of  the  eipeditton.— I  am.  Sir,  your  obedtoiF 
MtrvonL 

"H.  Wbavrr,  General  Manager. 

"Anglo. American  Telegraph  Company  (Limited), 
"  26.  Old  Broad-street,  London,  E.C..  July  27." 

Tbe  following  are  the  latest  (jootations  of  tctegrapKi : 
Anglo-American,  fJmiled,  .IS-.'jS;  Ditto,  Preferrei!, 
6i{  6ii;  Ditto,  Deferred,  91-93;  Black  Sea,  Limited. 
3>3 ;  Sraiiliaa  Submarine,  Limited,  6}-7:  Cuba, 
Limited,  9l*9f ;  Cuba.  Limited,  10  per  cent.  Prefet. 
ence,  ly-ij^;  Direci  Spanish.  Limited,  i|-2l;  Dinr. 
Spanish,  10  per  cent.  Preference,  9) -to ;  Direct  Unitd 
States  Cable,  Limited.  1877,  i^J-M^;  Eastern, 
Limited,  7I-8;  Eaulctn,  6  per  oent.  t>ab«ntDt«i 
repaynblc  October  1683,  loS.!!!  f  Ea.sten)  sperccnL 
Debenture]!,  repayable  August  1887.  103*105;  Eastera 
6  per  cent.  Preference,  ii}-l3:  Eastern  Exteotioo, 
Australasian  and  China,  Limited.  7J-8 ;  Eastiws 
Extension,  6  per  cent.  Debenture,  repayable  Pebmaiy, 
1891,  109-113;  German  Union  Telegraph  and  Trust. 
8i-0;  Globe  Telegraph  and  Trust,  Limited.  Jl-sii 
Glot»e  6  per  cent.  Preference,  ti-ii{, Great  Ni»rti>«n, 
8I-9;  Indo-European,  Limited,  30-311  Medilen*-' 
nean  Extension,  Limited,  3-3{  :  Mediterranean  Rxtu- 
sion,  8  per  cenL  Preference,  9)-io^;  Renter's  Limited, 
IQ-Ii;  Submarine,  335-230;  Sobtinatine  Scrip,  2-3} : 
West  India  and  Panama.  Limited,  3|.2|  ;  Ditto,  6  per 
cent.  First  Preference.  &I-9 ;  Ditto,  ditto,  Second 
Preference.  Sl-gf;  Western  and  BraalUan,  UrallwI. 
A-l-Al:  Ditto,  6  per  cent.  Debentures  "  A, "  [>^loi  ; 
Ditto,  ditto,  ditto,  "  B,"  ge-gg;  Western  LVon  of 
V.  S,  7  per  cent,  1  Mortgage  (Building)  Bonds, 
Iiti-isO;  Ditto,  IS  per  cent.  Stcning  Bonds,  toa-tat; 
Telegraph  Construction  and  Maintenance,  Limited. 
^■i-jal;  Ditto,  6  per  cent.  Bonds,  ioo>i03;  DitM, 
Second  Bonus  Trust  CertiRcates,  ui-3  t  India-Rabber 
and  Gutta-pGrcha  and  Telegraph  Works,  Limited, 
39.3a. 

We  can  only  rery  brieHy  refer  to  railway  inattcrt. 
Sir  Edwin  Walkin's  scheme  of  miration  for  the  East. 
London  Company  has  fallen  through,  the  Select  Com- 
mittee of  the  Housn  of  Commons  having  reyjcted  )h« 
necessafj-  bill.  It  remains  to  be  aeen  whether  ao 
altemalivc  plan  can  bn  carried  through.  Tbc  dividend 
of  the  Melrupvlilan  Company  is  satisfactory,  and  (a 
the  tir*t  time  in  the  history  of  the  District  Company,  i 
dividend,  though  il  is  but  J  per  cent .  has  been  dedartd 
on  the  ordinary  stock.  But  it  is  the  beginning  of  _ 
things.  We  are  the  more  inclined  to  believe  tbi . 
because  the  two  companies  are,  at  length,  acting  in 
harmony,  so  far  a:  least  as  the  completion  of  the  in 
circle  scheme  is  concerned,  The  HHghton  and  Soi 
Coast  siiaceholders  have  every  reason  tg  be  Mtuficd 
the  South-Eastern  need  not  grumble  ;  the  directors  0: 
tfae  Manchester  and  Sheffield  nave  an  extra  (  per  cent, 
at  their  disposal ;  the  Great  Eastern  Company  exists, 
We  may  hereafter  make  sonte  commenls  on  the  p»- 
sitiofl  and  prospect  of  some  of  the  ^inpftDies. 
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ERNST  WERNER  SIEMENS. 


tinsr  Wkkkeh  Siemens  was  born  ac  Lenthe,  near 
rlaoover,  on  the  l^tli  December,  1816.  He  is  Uiu 
■Idcsi  of  a  largti  fzmiW,  iind  tlic  numes  or  the 
urotbcn  Werner,  Willwni,  Clarl,  ai:d  Frederick 
iietnons,  have  long  been  well  known  in  Englund  in 
tOODCCtioD  wiOi  icicntiJic and  lccluiic;tl  wuiks-     A 


i 


hiographical  sketch  of  Dr.  Charles  Wiiliam  Siemei 
who  has  become  one  of  England's  foremost  scientific 
men,  has  already  appeared  in  Xo.  CXX.  of  this 
Journal 

In  1834,  on  the  compietion  of  his  school  education 
atthe  college  in  LObock,  Werner  Sioincn!)  entered  tlio 
Prussian  Artillery  as  a  volunteer,  and  afterwards 
attended  tlie  Arcillery  and  Jiingineers'  School  in 
Ucrlin.    In  iS^S  lie  obtained  anomcer's  commission 
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and  devoted  bimeelf  sedulously  to  the  study  of 
chemistry  and  physics,  for  which  he  had  previously 
entertained  a  ttronf;  likinf;. 

A  patent  w:is  granted  him  in  Prussia  in  1S41  for 
electro-gilding  and  silvering,  la  1S43  he  and  his 
brother  William  Siemens  took  out  a  patent  for  a 
difTercntinl  rcgnlator. 

In  1844  he  was  appointed  to  the  artiilcrj'  work- 
shops in  Berlin,  where  he  turned  his  attention 
earnestly  to  telei^irnphy  ;  and  in  tf!45  pnlcnted  his 
diai  and  printing  telegraph  instruments,  which  were 
used  later  all  over  Gennany,  and  were  based  on  the 
self-breaking  principle  of  the  Nccfs  hammer. 

These  in&liiinienls  worked  eynchronoudy,  and 
when  in  circuit  all  stopped  at  the  letter  or  type 
corresponding  to  liiac  of  the  key  pressed  down,  and 
r«  printed  imprention  of  Iho  letter  wai  made.  The 
self-acting  alarms  that  were  also  6rsl  constructed 
about  thi»  date,  worVcti  on  tliexame  prindple. 

These  labours  led  to  his  being  made  member  of  a 
Commiwion,  wliich  was  appointed  in  Berlin  in 
1^46,  for  the  introduction  of  electric  in  place  of  iho 
optical  telegraphs,  which  had  bi.'cn  in  use  up  to  th;it 
time.  As  member  of  this  Commission,  Werner 
Siemens  in  the  autumn  of  1846  recommended 
putra-pcrch.n  (just  then  becoming  known)  for  the 
insulation  of  uodcrground  lines.  He  constructed  in 
the  following  year  (1847)  a  screw  press  machina  to 
cover  wires  with  gutta-percha,  mndepltstic  by  heat 
but  without  a  scam,  This  machine,  in  a  slightly 
modified  form,  is  to  this  day  employed  in  all  cable 
fadorics  for  the  same  purpose. 

In  184^1  his  military  duties  called  him  to  Kiel, 
where,  in  conjunction  with  his  broificr-in-law 
Professor  C-  Himly,  he  laid  down  the  first  electric 
submarine  mines.  They  served  loptoteci  ihccown 
of  ICicl,  and  saved  it  from  being  bombarded  by  the 
Danish  lleet. 

The  Prussian  Government  in  the  autumn  of  1848 
deputed  bira   to  lay  the  first  great  underground 
'  telegraph    line    from    Iterlin    to  Fran Ic fort -oii-l!ic- 
MjUn,and  in  the  following  year  another  from  Berlin 
to  Cologne,  Aijc-U-Cliapulk-,  and  Vervicrs.    Wvmer 
rScmens  now  left  the  army  and  government  service, 
'anddfYOled  irnnsclflicucvfurlh  to  scientific  pursuits 
and  the  management  of  a  telegraph  faclon*.  which 
he  :itid  Mr.  fialske  est;iblished   in  1847,    The  firm 
has   since  then  .icquired  a  world-wide  reputation, 
and  is  indis-solubly  connected  with  tho  growth  and 
progress  of  tclcgr.iphv.     During  the  laying  of  the 
first    underground    fines    Werner    Siemens    had 
obscrred    the  then    rcmarkriblc    phenomenon    of 
dcctro-static  induction,  which  exercised  so  retard- 
ing an  action  in   the  worlting  of  those  lines.     He 
^escribed  the  phenomena  in  a  paper  communicated 
'^o  the  Paris  Academy  of  Sciences  in  the  year  1850. 
In  this  paper  he  set  forth  the  results  of  this  induc- 
tion, 3S  shown  in  the  retardation  of  the  current,  and 
likewise  gave  methods  for  the  determination  of  the 
position  of  faults  in  the  insulation  by  means  of 
current  measurements. 

From  this  period  an  almost  uninternipted  scries 
of  scientiticand  technical  discyvcriesand  inventions 
emanated  from  him  and  from  the  facion'  under  his 
direction.  ^  The  most  notable  works  and"  papers  are 
the  following  :— 

In  October,  1845,  a  machine  fur  tho  measurement 
of  smal}  intcrrals  of  time  and  the  speed  of  clcc- 
Iricjlj-  Ajr  means  of  electric  ^rks,  and  its  opp\ica-  \ 


ttoo  in  1875  for  measuring  the  speed  of  the  electric 
current  in  overland  lines. 

January,  1850,  a  paper  00  telegraph  lines  ud 
appgmuus,  in  which  tlie  theory  of  tlie  electro- static 
charge  in  insulated  lines,  as  well  as  methods  and 
formulae  for  the  localising  of  faults  in  underground 
wires  were  first  csiabliihed. 

In  1S51,  the  firm  erected  (he  first  automatic  Ere 
telegraphs  in  Berlin,  and  in  the  same  year  Werner 
Siemens  wrote  r  treatise  on  the  expenence  gained 
w4th  the  underground  lines  of  the  Prussian  lelegrepb 
system.  The  difficulty  of  communicating  through 
long  underground  lines  led  him  to  ihc  invcniion  of 
automatic  translation,  which  was  aftcrwanls  im- 
proved upon  by  Steinheil ;  and  in,  iSss.  he  furnished 
the  Warsaw- Petersburg  line  with  automatic  fctst- 
speed  writers,  Tho  messages  were  punched  in  a 
paper  band  by  means  of  the  well  known  Siemea^ 
lever-punching  an|>anitus,  and  then  automiticalljr 
transmitted  in  n  clockwork  instrument. 

In  1854,  the  discovery  (con  tempo  ran  eous  witk 
that  nf  Frischcn)  of  simultaneous  transmission  is 
opposite  directions,  and  multiplex  tiaosmisuon  by 
means  of  electro-magnetic  apparatus. 

In  1856.  the  Siemens'  magneto-clectric  dial  instru- 
ment, giving  alternate  currents,  was  comtrucied. 
From  this  apparatus  originated  the  wcll-knowo 
Siemens'  armature,  and  from  the  receiver  was  de- 
veloped the  Siemen.i'  polarised  relay,  with  which  tbc 
worxing  of  submarine  2nd  other  lines  could  be 
effected  with  alternate  currents ;  and  in  the  same 
year,  during  the  laying  of  the  Cagliari-Bona  Cable, 
the  construction  and  first  application  of  dynamo- 
meters, which  have  become  of  such  importance 
in  tho  operations  of  cable  laying  ;  also  devolo^t- 
mcnt  of  the  theory  of  submerging  cables  in  deep 
water. 

In  1857,  rescaTcbcEon  the  subject  of  clectio-GUlic 
induction  and  the  retardation  of  the  current  10 
insulated  wires  representing  Loydcn  jars.  la  these 
re»rarchcs  he  developed  mathem^iticatly  Faradiyi 
theory  of  molecular  mduction,  and  thereby  paved 
the  way  in  great  measure  for  its  general accept-ino- 
The  constniclion  of  the  ozone  apparatus ;  als) 
telegraph  instrumenis  with  alternate  currents,  a>i 
translation  and  automatic  discharge  for  cable  lino. 
The  Sardinia,  Malta,  and  Corfu  Cable  was  is  tlw 
same  year  worked  with  such  instruments. 

In  1S5Q,  the  construction  of  an  electrical  log;  the 
discovery  of  the  healing  of  the  dielectric  hT 
induction ;  the  introduction  of  a  rcprodudblaj 
standard  resistance  measurer  (Siemens*  L"nit);lbo] 
construction  of  resistance  bobbins  and  the  tesbojj 
of  insulated  wires  by  systematic  methods  were  alw^ 
effected  by  him  ;  also  researches  on  tho  intluencc  of 
heat  on  the  electrical  resistance  of  metal:^.  and  iba, 
establishing  of  methods  and  formuiic  for  lestie| 
resisUiiccs,  and  for  the  cictcrminaiiou  of  faults 
means  of  resi.tlance  measurements  instead  of  wil 
current  measurements  as  formerly  used. 
methods  were  adopted  by  the  electricians  to 
the  Government,  Messrs.  Siemens  Uios.,  I^ndon, 
during  the  manufacture  of  the  Malta  Atcxandiii 
C^ible,  which  was  the  hrst  long  cable  subjected  to  s 
system  of  continuous  tests.  The  same  system  wliii 
improved  apparatus  is  stdl  employed  for  the  testing 
oC&ubmaiine  cables. 

In  1861,  he  showed  that  thcelcctrical  resistance' 
iuo\ten  a\V«y%  is  e(\iial  to  the  sum  of  the  nmtuaoet!'. 
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of  tbe  separate  metils,  and  tluit  latent  heat  increases 
the  specific  resistance  of  metals  in  a  greater  dcgico 
than  firti  beat. 

In  1864,  researches  on  tlie  heating  of  the  tides  of 
tt  Lcyden  jar  by  the  oloctrical  discharge. 

In  1S66,  the  cstablifihiug  of  tbo  theoretical 
principle  of  Ojrnamo-clcctric  machinoi,  whicb  led  to 
the  ooostruclion  of  Dynamo-eloctric  mine  exploders 
and  liRht  apparatus. 

In  187J,  a  trenliseon  tho  theory  of  the  laying  and 
testing  01  submarine  cables. 

la  Hay,  iS;5.  rcsesKhes  on  the  influence  of  liglit 
Ml  cystalline  Keleniuni  ;  and  in  1876  and  1^77  on 
ibc  change  of  conducting  power  of  selenium  by 
beat  and  light. 

In  1S78,  some  papers  on  telciphony. 

Werner  Siemens'  scientific  knowledge  and  inven- 
tire  genius  corabiiicd  with  the  great  mechanical 
ibility  of  his  partner,  Mr.  Halske,  soon  developed 
the  telci^raph  works  of  Siemens  and  ILUsko  in 
Berlin  into  a  large  citablishment,  from  which  Mr. 
Ualske  retired  in  1867.  This  development  was 
1I50,  to  a  great  extent,  owing  to  the  circumstance 
that  the  nrm  produced  a  number  of  eminent 
engineers,  who  have  for  the  ma«  part  remained  in 
tficir  ser\'icc.  Many  instruments  and  new  con&cruc- 
tions  arc  due  to  these  engineers,  wiiose  exertions 
hare  largely  contributed  to  the  fnct  that  tho  con- 
■tructions<)f  the  firm  are  geiicnilly  recoj^nixvd  and  ac- 
cepted as  models.  In  1865,  Werner  Siemens  intro* 
luoed  pneiunalic  despatch  tubes  into  Berlin ;  tho 
hrstem adopted  there  served  us  a  model  for  th;it  l^id 
Sown  in  London  by  Sicmoos  Bros,  in  1871.  The 
r^Iway  siL'D.illing  and  block  system  of  Siemens  and 
Hahke,  which  has  been  adopted  by  mnny  Continental 
railways,  was  the  linsl  to  ensure  a  forced  dependence 
between  the  electric  and  semuphorc  signals  and  the 
position  of  the  points  :  the  automatic  cylinder  tiaus- 
nitter,  with  wnich  Morse  sifinaK  arc  transmitted 
pt>m  a  key  board  and  rcgLsteted  automatically  ;  an 
automatic  fast  speed  printer,  electric  lamps,  &c., 
Ire  further  evidence  of  the  invumiveneas  of  tho 
firm. 

The  alcoholometer  ranks  as  one  of  tho  most 
Ingenious  of  Werner  Siemens' constructions.  This 
ipparatuH  registers  with  ncrfoct  accuracy  the  actual 
quantity  of  absolulo  alcohol  contained  in  tlio  spirit, 
which  is  passed  through  it.  In  Ituuia  it  is  adopted 
Id  facilitate  the  lorymg  of  the  excise  taxes  on 
Spirit,  and  many  thousands  of  them  have  been 
Bunufaciurcd  at  special  works  at  Chariot  ten  burg, 
Bear  Berlin. 

About  1,000  workmen  arc  employed  at  the  Berlin 
elegraph  and  cable  works,  in  the'  latter  of  which 
he  underground  Cables  between  Berlin,  Hamburg. 

d  Kiel,  and  also  the  Strasburg-PnuikrurL  and 
amburg  Cuxhavcn  cables,  have  lately  been  made. 
he  firm  hare  also  a  porcelain  factory  in  Russia  for 
lie   manufactiii'O  of  insulators.     In   all   the  inter. 

,ti(Hial  exhibitions,  Siemens  and  Halskc  obtained 

highest  awards  for  their  apparatus.     They  were 

I  among  the  first  to  construct  telegraph  lines  in 

y,  and  other  countries.     In  I854  a  branch 

was  established  at  St.  Petersburg,  under  the 

ion  of  Carl  Siemens,  who  became  a  paiiner. 

complete  network  of  Government  telegraph  lines 
<r  Russia  was  constructed  and  erected  uy  this 

m.  in  whose  hands  the  technical  supervision  of 
llset  reniained  for  twelve  years.    In  tbe  year 


1857  abranch  of  the  firm  was  establtshtKl  in  London, 
and  directed  from  the  beginning  by  C.  W.  Siemens. 
This  branch,  at  a  later  period,  took  the  name  of 
Siemens  Bros.,  and  has,  in  connection  with  tlie 
Berlin  Kouae,  carried  out  a  scries  of  important 
works,  among  which  may  be  mentioned  the  con- 
struction of  the  Indo-European  line,  and  the  manu- 
facture, as  well  as  laying,  of  tho  Direct  United 
States  Cable.  Carl  Siemens  came  to  LunrEon  after 
having  organised  the  copper  mines  and  petroleum 
works  which  the  firm  possess  in  the  Omcasus.  For 
his  scientific  labours,  Werner  Siemens  had  in  thu 
year  i860  die  degree  of  Doctor  (^lui.v/*  eausit)  of  the 
Berlin  IvnivCT^ty  conferred  upon  him,  and  in  the 
year  1873.  he  was  elected  member  of  tho  Ecrhn 
Royal  Academy  of  Sciences.  Ho  was  for  a  long 
time  member  of  the  Prussian  Parliament,  and  is 
Vice-Presidunt  of  the  Society  for  the  .\dvaucement 
of  Industry  in  Berlin ;  member  of  the  .-Vsialic 
Society  in  Calcutta;  Hon.  Sccretar)- for  Germany  1 
of  the  London  Socictv  of  Telegraph  Enginecr^j 
&c.,  &c. 

Not  the  least  important  of  his  many  labouns  was 
the  oblainlng  for  Germany  a  practical  patent  law, 
after  agitatinjj  this  subject' for  a  number  r>f  years,  la 
connection  with  tho  society  for  Patent  Protection, 
which  he  founded,  and  of  which  he  was  appointed 
permanent  president. 


ACHARD'S  ELECTRIC  APPAR.VTUS  FOR 
ACTUATING  RiVILWAY  BR.\KES. 

Tick  great  importance  of  an  efficient  system  of 
railway  brakes  is  now  fully  recognised,  and  many; 
and  ingenious  arc  the  devices  which  tuivo  bee»\ 
invented  for  cfTccting  the  object  in  view. 

A  point  of  sjx^ial  importance  in  brakes  is  that 
their  action  should  l>e  as  il]^(.lnt.1^eou«  n<  possible. ' 
An  electrical  arrangement  would  seem  to  be  anej 
eminently  fitted  for  effecting  this  insuinHneously, 
and,  therefore,  likely  to  prove  effectual  in  practice. 
M.  Achard  has  R'vcn  vciy  cousidei^able  attcjitiyn  to 
the  subject  of  electrical  brakes,  and  his  inventions 
are  therefore  worthy  of  record.     In  the  diffcront 
arrangements  which  M.  Achard  has  designed,  tbe 
brake  lever  is  lifted  by  one  or  several  chains,  tho 
winding  of  which  is  effected  on  a  shaft  or  a  *lcov*( 
rocei\'ing  a  rotary  movement  of  the  axle  of  th«* 
vehicle,  tlirough  the  intermediation  of  au  engaging 
apparatus.    The  parts  which  ser%-e  for  putting  tho 
brake  in  action,  therefore,  serve  to  effect  at  the 
proper  moment  the  engagement  of  an  axle  which 
turns  continuously  with  the  Ghaft  or  sleeve  of  theij 
chains.     It  is  this  mode  of  engagement  which  formij 
the  common  cliaracteristic  feature  of  his  invention. 

Fig.  1  is  a  longitudinal  section  of  the  frame  of 
a  lender  provided  with  thcclectric  brake,  the  clcctro- 
magact  actuating  simultaneously  both  tl>e  bi-e.'ik  of 
the  tender  and  that  of  the  locomotive;  fig.  a  is  a  plan 
of  a  portion  of  fig.  t.  On  Iho  rear  axie  k,  of  the  ten- 
der, sleeves  or  colUirs  a,  arc  keyed,  which  drive  by 
friction  the  pulleys  i,  fixed  on  the  shall  o,  of  tt 
4-polc  electro-magnet  ,^.  Opposite  each  of  tbe  twol 
facesof  the  magnclarc  arranged,  at  a  slight  distance 
the  plates  B,  D,  which  form  the  armatures;  these 
plaice  carry  Aeftvc*  c,c,\aN«^»«Ja.^lnja*MS«.^,ttS,'fto». 
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mapiel  lums  freely.  Chains  c,  c  are,  on  the  one 
tuinJ,  fixed  to  these  sleeves  near  ihe  plates  n,  and, 
on  the  olliCT  hand,  wound  in  spirals  on  a  drum  V, 
«ilu:itedal  ihc  upper  par  oflh«  fmme.  To  thisdrurn 
arc  fixed  the  ends  of  the  chains  c^  whkli  descend 
rertically,  pass  round  the  rollers  (/.  and  extvnd 
to  t.  la  cases  where  ihc  electric  brake  is  applied  ti> 
one  carriage  or  a  tender  only,  that  is  10  say,  when 
the  niagnci  commands  the  brakcof  only  one 'vehicle, 
Uie  chains  c".  tenninate  at  ^  in  a  fixed  point.  The 
rollere  rf,  are  situated  at  the  end  of  the  lever  n',  which. 
pivtrtinK  around  the  axis  e',  lift,  llirouch  the  inter- 
mediaiion  of  the  pin/and  lever  ^,  the  brake  rods  r, 
and  produce  the  "  brakcing  "  of  the  wheels  by  the 
blocln.  When  Ihc  magnet  hn*  to  xrork  both  the 
break  of  the  tender  and  that  of  the  engine,  as  is 
seen  in  fig.  1,  the  chains  c',  pass  over  a  roUtr  r,  then 
GtuUy  lead  to  a  rod  supponcd  by  rollers,  and  at  the 
tsad  of  which  is  fixed  the  chain  c=.  This  chain,  which 
Dommands  the  brake  of  the  engine,  passe*  over  a 
roller  f*.  then  descends,  and  is  fixed  to  the  lever  t**. 
This  Iwcr  actuates  the  lever  A,  which,  onciJlating 
around  the  axis  *',  communicntcs  motion  to  the  lever 
A' through  the  intermediation  of  theconnectinjjrody. 
J-astJy.  to  the  lever  A'is  connected  the  rod  fJ',  which 
acts  directly  on  the  brake  rfwft  of  the  engine.  This 
part  of  the  brake  is  not  shown  in  ihc  drawing. 

When  Ihe  magnet  a  acts,  and  causes  the  winding 
of  the  chains  c,  these  lift  al  onco  the  two  levers  v', 
»*,  ami  consequently  produce  the  simultaneous  ap- 
phcation  of  Ihc  temlrr  and  the  engine  brakes.  The 
sleeves  c.  r,  of  the  plates  n,  b,  should  be  longer  when 
they  work  the  brake  of  a  single  vehicle,  as  they  have 
to  windp.Tn  of  thechain  c'  and  the  chain  c'.  'How- 
ever, the  rotation  of  the  magnet  is  so  rapid  tlial  the 
brakeing  of  the  wheels  of  the  tender  and  engine  is 
effiecied  quite  as  insLmlancously. 

In  order  to  release  the  brakes,  the  electric  current 
is  interrupted,  and  a  reverse  current  sent.  The 
armatures  are  pushed  back,  and  nt  once  become 
loose,  the  chains  unwind,  the  Urge  levers  fall,  and 
the  Imikt  blocks  separate  from  the  wbeeU.  To 
fecilitatc  the  release  of  the  brakes,  the  chains  c,  are 
made  a  little  oblique,  as  seen  in  the  plan,  fig.  2,  in 
relation  to  the  plates  B,  B.  The  winding  of  these 
chains  on  the  drum  D,  is  such  th»t  thit^  obliquity  is 
preserved,  whatever  be  the  amount  of  chain  wound. 
Tlie  iniermediaic  levers  between  the  large  lever 
D'  and  the  rod  r.'  take  their  point  of  support  on  the 
rear  cross  beam  of  the  engine  frames.  This  is 
important  for  the  following  reason : — U^ien  tlic 
Iram  is  in  motion  the  rear  beam  of  the  engine  and 
the  from  one  of  the  lender  separate  a  little,  owing 
to  the  play  allowed  by  coupling.  Now,  the  lever  d% 
Ihc  rod  B',  and  the  mtxs  of  the  brake  of  the  engine, 
could  not  allow  of  tni"*  sepamtion  if  Ihc-y  were  fixed 
oti  tlic  cruss  beam  ofthctcnder.  \\*hi1c  being  jointed 
to  the  CTCK%  beam  of  the  engine  there  is  only  a 
slight  deviation  of  the  chain  t*,  a  deviation  wliich 
docs  not  prevent  the  working  of  the  apparatus. 

The  regulation  of  the  brakes,  according  to  the 
stale  of  wear  of  tlie  blocks,  is  made  by  the  pins  * 
and  i'  of  the  levers  d',  ir,  and  bv  the  disniacenicnt 
of  the  axes  /.  i',  by  means  of  double -threaded  nuls  /. 
'l"hc  working  of  Ihc  brake  of  the  !oci>motirc, 
independently  of  the  electric  apraratus,  can  be 
effected  by  a  hand  wheel  i',  provided  with  a  threaded 
rod  w.  Tliis  rod  carries  a  pin  w',  which  aeiuutvs 
ihc  end  of  the  lerer  A' ;  the  groove  n,  of  this  lever 


is  to  permit  of  the  action  of  the  electric  brake  when 
the  wheel  f  and  its  rod  remain  fixed. 

The  way  in  which  the  electric  current  is 
established  and  Iransmitlcd  to  the  cicctro-magnot 
of  each  vehicle  is  as  follows  : — 

In  the  front  and  rear  vans  a  pile  and  a  commu- 
tator anc  placed  ;  this  arr.ingement  is  necessary  to 
avoid  the  breaking  up  and  re-making  of  the  train  at 
each  end  of  the  line  for  the  up  and  down  journeys. 
Each  pole  of  the  pile  is  in  communication  with  a 
wire  which  extends  from  the  tender  to  Ihe  rear 
van  at  each  side  of  the  train,  passing  under  the 
Enimcs.  A  current  is  thus  cstablitihed  at  each  side 
of  every  carriage  of  the  train  to  each  of  the  two 
wires,  for  every  carri.ige,  and  for  the  tender 
a  special  wire  is  eonnected  in  communication  with 
the  4-po1e  electro -magnet.  The  arrangement 
devised  for  passing  the  electric  current  into  the 
electro-magnet,  as  well  as  the  mode  of  supporting 
the  shaft  of  this  magnet  will  be  fully  unden>tood  on 
reference  to  figa.  3  and  4,  which  represent  on  a 
larger  scale  respectively  a  longitudinal  section 
through  the  shaft  of  the  magnet,  and  a  iransverao 
section  through  one  of  the  supports  of  this  shaft. 
The  magnet  shaft  o,  is  square  at  the  end  to  receive 
a  bronze  bcarinR  /,  keyed  by  the  wedges  y,  of  hard 
wood  forcibly  driven  in.  The  bearing  turns  in  a 
cast-iron  plummer  block  p.  fixed  to  the  support  s. 
i  represents  a  friction-pulley  keyed  on  the  shaft  o. 
The  .f-pole  magnet  is  shewn  in  section  as  well  as 
its  armatures  u,  and  their  sleeves  r,  loose  on  tha 
shaft  o.  F  is  a  wire  connected  to  one  of  the  wires 
of  the  general  circuit ;  it  leads  to  iho  plummer  block 
p,  above  and  below  ncarthc  oil  rc«en-oir.  The  current 
passes  by  the  springs  r,  to  the  bearing/),  which  the 
wood  w'cdgcH  insulate ;  then  finally  reaches  the 
electro-magnet,  following  a  wire  fixed  first  to  llie 
pulley*,  and  which  aflerwardit  follows  a  longitudinal 
groove  of  the  shaft  o. 

A  wire  r*,  connected  to  the  second  wire  of  the 
general  circuit,  leads  to  the  other  side  of  the  magnet. 
The  pile  arnmgcd  in  each  van  is  a  strengthened  pile 
of  the  "Plants"  system.  It  is  formed  of  four 
elements,  each  arranged  in  a  special  case,  as  seen  in 
fig.  5.  Each  of  these  elements  comprises  a  Plantfi 
pile  Q,  formed  of  two  discs  of  lead  in  spiral  form, 
dipped  in  a  bath  of  sulphuric  acid  ;  these  discs 
communicate  on  the  one  hand  with  the  poles  of 
three  elements  of  the  LUniell  pile  Q\  connected  in 
ten^iion.  During  work,  the  current  of  the  Danicll 
piles  produces  the  superficial  oxidation  of  the  lead 
discs,  and  peroxide  of  lead  is  formed.  These  latter 
cummunicate  on  the  other  hand  with  the  wires 
which  make  the  turn  of  the  train,  that  is  to  say, 
which  are  in  cummunicatiun  with  tltc  electro- 
magnets ;  when  it  is  wished  to  apply  the  brakes, 
the  circuit  of  the  Planti;  pile  is  dosed,  peroxide  of 
lead  is  decomposed,  and  the  decomposed  water  is 
rocompnsed  ;  the  lead  is  regcnei-aled  ;  there  is  thus 
developed  an  electric  current  of  very  great  intensity, 
to  which  is  further  added  Ihat  of  the  Daniel!  piles. 
Under  these  circumnUnces  the  Plnnli  piles  play  a 
part  an.alogous  to  that  of  Lcydcn  jars  in  static 
electricity ;  they  constitute  real  accumulators. 
The  peroxide  of  lead,  which  is  formed  between  iho 
stations  under  the  action  of  ih«  current  from  the 
Danicll  piles,  is  decomposed  st  the  moment  of 
actuating  tlie  brakes,  producing  a.  n^^  y^*'*^'^'^ 
electric  cuTTtmV, 
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It  is  by  combining  this  strcngUicncd  pile  that  the 
stoppage  of  a  whow  train  in  a  very  Khoil  distance 
can  he  caused,  and  at  iho  relatively  small  cost 
which  the  maintcnanoe  of  is  clementt  of  a  Danicll 
pile  I'Cuiuire*. 

The  arrangement  of  tho  commutator  which  is 
employed  to  produce  instantaneously  on  the  one 
hand  the  sending  of  an  electric  currcnl  into  the 
4-pole  electro- magnet,  and  on  the  other  hand  Ihc 
cessation  of  this  current,  and  Ihc  sending  of  a  reverse 
current,  which  deatroys  the  existing  current  and 
separates  the  armatures  from  the  magnets,  is  as 
follows  : — ^The  commutator  is  represented  in  side 
view  in  fig.  6,  and  in  end  view  in  fie;.  ?■  It  is 
Qxud  to  the  platform  B,  of  the  van.  It  is  composed 
of  two  rods  y,  o',  to  which  arc  attached  cords  s,  s^, 
which  lead  to  the  engine  to  the  hand  of  the  driver. 
The  cords  j*,  **,  allow  in  like  manner  the  guai-d  of 
the  train  to  actuate  thc.10  rods.  Each  of  them 
carries  two  metal  bars  /,  insulated  by  wooden 
boards,  and  intended  to  pnt  each  polo  of  the  pile 
in  communication  with  tbc  poles  of  the  electro- 
magnets by  the  train  wines.  For  this  purpose, 
by  producmg  a  traction  on  thcsu  rods  ;.  ;',  the 
mctnl  b.irji  /,  come  in  contact  with  metal 
contacu  «.  w',  communicating,  some  with  tho 
pile,  and  the  others  with  the  electro-magnets. 
The  sign,  +,  iudicates  on  the  drawing  the  conucts 
which  communicate  with  the  positive  polo 
of  the  pile ;  the  sign,  — ,  those  which 
communicate  with  the  e!ectro-magnet.s.  'ihe 
direction  of  the  wires  will  be  sufficiently  understood 
by  the  drawings.  The  rod  </,  serves  to  transmit  the 
current,  and  by  working  the  roil  y',  a  current,  the 
rcrerso  of  the  preceding,  is  scot  lo  the  electro- 
magnets, as  the  arntnR<;menl  <if  the  wires  shows. 
It  may  bo  remarked  that  the  springs  r,  r'.  which 
surround  Ihc  rods  y,  y",  constantly  diRcngage  the 
bars  i  from  tlio  contacts  u.  But,  on  the  other  hand, 
when  the  cord  1  or  s*  is  pulled  violently,  the 
rod  y  is  put  in  action  to  -send  a  current.  This  rod 
is  kept  aionc  in  contact  with  Iho  corresponding 
contact!),  and  therefore  the  elcclric  current  circulates 
so  long  as  the  opposite  rod  y',  is  not  acted  upon  to 
woduce  a  current  the  reverse  of  the  preceding. 
but  also  the  putting  iu  action  of  this  lost  rod  ^, 
instantaneously  produces  the  separation  of  the  rod 
?,  by  the  spring  r,  and  consequently  tlic  interruption 
of  the  cxistiuR  direct  current.  Thus,  then,  the  direct 
current  lasts  for  a  certain  time,  the  rod  a,  maintain- 
ing it  atone,  and  closing  the  circuit  so  long  a&  the 
rod  y'.  is  no:  pulled  ;  then  the  direct  current  cmscs, 
and  a  reverse  current  pasics.  This  lalltr  is  uf  very 
short  duration,  the  rod  y',  not  maintaining  it  alone. 
Further,  it  should  be  less  intense  than  the  direct 
current,  to  prevent  a  winding  of  tho  chains,  wlilch 
would  again  cause  tlic  brakes  lo  be  applied.  For 
this  puri>osc  the  resistance  of  the  \\'\re.  corresponding 
to  the  po^iivc  pole  of  the  pile  in  its  pnssngc  from 
the  contact  «,  +,  lo  the  contact  »',  +,  is  increased  ; 
this  additional  resistance  is  obtained  by  means  of  an 
iron  wire. r,  rolled  around  aboard.  The  contacts, 
u,  +,  and  «',  +,  communicate  with  metal  pUtcs  y, 
Bcrei^'cd  on  the  board  in  contact  with  the  iron  wire ; 
bj  **ani'ing  the  distance  of  these  plates  j-,  the  inten- 
sity ol'  the  resistance  is  varicil,  and  consequently 
that  of  the  reverse  current. 

In  order  lo  earn*  out  the  above  dewribcd  action 
of  the  ivtU  f^,  jf',  the  foUowing  arnngcmcut,  &howu. 


by  fig.  S,  has  been  devised.  This  fig.  is  a  portioa  of 
the  commutator  in  plan,  the  pLttform  8,  being  sup- 
posed removed. 

The  rod  y.  has  at  its  end  an  inclined  port  forming 
a  catch  r* ;  thi.s  inclined  part  parses  through  a  guide 
J,  which  pushes  agaiiut  a  small  spring  r.  \\hta 
Ihc  rod  y,  is  pullc<C  the  inclined  part  pusltcs  aside 
the  guide  z,  and  when  this  has  bc«a  passed  the 
spring  F*  acts  and  retains  the  bar  by  its  catch  r*.  If 
in  this  situation  Ihc  second  rod  y'  be  pulled  the 
piece  which  is  jointed  to  its  end  pushes  the  guide  x, 
and  allon's  the  rod  y  to  return. 

IVL  Achard  has  also  devised  aa  arrangement  of 
his  brake  to  be  used  where  it  is  desired  to  prevent 
the  continuous  mtation  uf  the  shaft  of  the  electro- 
magnet through  the  axle,  as  in  the  plan  just 
described. 


SOME  ELECTRICAL  RXPF.RIMF.XTS  WITH 
CRYSTALLINE  5ELENIUM. 


4 


Br  ROBERT  S.ARINE. 


(Contimutf/rvm  fi^  316.) 
RfiUUtut  aluriug  ttitfi  ttrenjfik  ^  Current. — PrS 
fessor  W.  G.  Adams  has  pointed  out  that  when  the 
bnttery  power  is  increased  the  apparent  restmanco 
of  the  selenium  is  diminished.  In  some  of  the 
specimens  of  selenium  which  were  tested,  JI  was 
found  that  while  the  current  was  weak,  up  to  acertain 
limit,  the  resistance  incrtttsid  in  one  direction  and 
dtcreased  in  tho  other  direction  ;  but  after  pastung 
the  limit  in  question,  the  resistance  dtirtaud  m 
both  directions  for  any  further  increase  of  current. 

One  plate  of  selenium,  annealed  at  200°  C,  was 
kept  at  a  constant  temperature,  and  measured  in  a 
Whcaistono  bridge,  the  proportional  resistances  o( 
which  wore  respectively  1000  and  100,000  ohms. 
The  selenium  was  inverted  CAch  time  by  a  commu- 
utor,  so  that  measurements  were  repeated  in  both 
directions,  whilst  the  currents  in  the  bridge  re»sl> 
ances  always  went  in  ihc  same  direction. 


'^^^ 


MeMortd  ruUUMM. 

Current  ia 
tdeniuia. 

Currecl  diiMt. 

Cufical  wwrtEd. 

micrawcban. 

tatgdutL 

■tiahM. 

2 

■4107 
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*40«o 

4 

■4119 

6 

■4t>8 

•4071 

8 

■4131 

■4063 

10 

•4133 

■40S6 

11 

•4133 

■4050 

14 

■4133 

■4047 

>0 

■4130 

■4038 

30 

'4136 

-4023 

A  like  result  was  found  with  a  second  plate,  the 
resistance  of  which  was  smaller. 

In  each  aisc  it  was  found  that  ibc  rcastancc  of 
the  selenium  had  somewhat  increased  during  the 
measurement,  due  probably  to  heat  generated  by 
the  currcnl. 

The  behnviourof  the  sclenitim  ia  these  experi- 
ments is  open  to  one  of  two  interpretatlotui.  If  dos 
to  rcsisLince,  the  .iltcralion  is  possibjv  a  conse- 
quence of  the  cooling  and  heaung  eflects  of  the 
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juDCtions,  as  was  oHsen-ed  liy  Peltier  bohvccn 
antimony  .intl  btfimuih  ;  if  due  to  elcctTOmolivc 
force,  it  is  probably  a  simplo  consequence  of  elec- 
trolytic polAiization. 

Ii  was  found  that  when  llic  current  \vss  reversed, 
two  or  ihrec  minutes  were  rccjaireil  to  arrive  at  the 
settled  value  corresponding;  to  the  nctv  conditions. 
This  diCTerence  was  tmM  but  disiinct,  And  would  be 
such  as  would  correspond  with  change  from  beat 
to  cold,  or  fiet  tvna. 

On  removing  the  battery  nnd  inicerling  a  galvitno* 
meter,  llic  discliargc  current  which  iKsucs  from  the 
selenium  is  in  the  opjKMte  directioTi  lo  the  balter)- 
eurrent,  and  agrees  with  the  Ibcnno-clectric  current 
which  would  result  from  the  Peltier  cflcct. 

On  the  other  hand,  the  supposition  that  tlie  beha- 
viour is  due  to  polarization  is  the  more  probable. 
The  increase  of  the  resistance  with  increasing  cur- 
rcRl  (when  weak)  in  one  direction,  indicates  the 
existence  in  the  setentunt  of  a  small  independent 
electromotive  force,  and  leads  to  the  suspicion  that 
a  portioo  of  the  material  in  contact  with  one  of  the 
platmtiin  electrodes  is  in  an  electrolytic  condition, 
or  both  perhaps,  one  being  more  so  than  the  other. 
As  the  measuring  current  increases  in  strength,  it 
appears  to  polaruc  tlie  eleclrodeit  in  the  selenium, 
as  in  an  ordinary  otcclrolytic  condnctorr  and  iha 
small  independent  current  is  overpowered  and  lost 
sight  of.  The  apparent  decrement  of  resistance  by 
increasing  the  batlcrj-,  is  probably  due  to  the  fact 
that  the  polarization  increases  in  a  less  ratio  than 
the  measuring  current,  so  that  when  this  current  is 
weak  the  polarization  is  proportionally  stronger, 
and  the  apparent  res-stance  higher,  than  when  Ihc 
measuring  current  is  strung,  'flic  dischiirgc  nflcr 
removing  the  battery  is  such  as  would  answer  to 
the  depolarization  of  an  elcctrolvtc. 

Etf(iTiinu>!nt  Ji'ret  of  Cryxtulftne  Sflmiumj^Thc 
action  of  light  in  modifying  the  conductivity  of 
selenium  is  evidently  a  surface  action,  the  effect  of 
which  penetrate*  very  tittle,  if  ai  all,  into  the  mass. 
It  tiierefore  occurred  to  iho  author  that  the  pheno- 
menon could  best  bo  studied,  pfirticiiLirly  in  relation 
to  heat,  by  making  up  the  selenium  plate  in  the 
form  of  a  galvanic  elenicnt.  By  this  means  wo 
can  deal  with  the  surface  without  reference  lo  the 
i  nterior,  both  as  regards  light  and  heat, 

A  plate  of  crj'sliUinu  selenium  w.is  prepirod  at 
lOo"  C.  with  a  platiiinm  iviic  fused  into  it,  by  which 
it  wan  suspended  in  a  test-tube.  The  bacle  of  the 
{date  and  the  platinum  wire  near  it  were  covered 
with  a  black  insulating  iiitniii)).  The  tube  was 
then  plaood  in  a  light-tight  box,  in  which  a  shutter 
could  be  opened  to  admit  light  to  the  uncovered  face 
of  (be  selenium.  A  poleof  platinum  foil  was  placed 
in  the  tube,  and  distilled  wjtcr  suflTicient  to  nearly 
cover  the  selenium  plate.  This  selenium  (galvanic) 
element,  when  in  the  dark.  Rave  nn  electromotive 
force  of  o-iii  volt,  the  selenium  l>cing  poiiitiveto 
the  platinum.  On  ndmilling  diffused  daylight,  the 
direction  of  the  currtnc  was  changed,  the  selenium 
becoming  negative  to  the  platinum,  with  an  electro- 
motive force  of  0056  volt ;  so  that  by  the  admis- 
sion of  diffused  daylighl  the  selenium  surbce  had 
become  verj-  much  less  electropositive  than  it  was 
in  Ihc  dark. 

Two  aimiktr  plates  of  selenium  n*cre  prepared 
and  placed  side  by  side  in  a  suitable  cell,  which 
lias  enclosed  in  a  light-tight  case  with  two  shutters. 


by  means  of  which  light  could  be  admitted  to  one 
or  the  other  of  the  plates  at  pleasure.  DiUillod 
water  being  poured  into  the  botitun  of  llic  cell,  so 
as  to  reach  about  three-fourths  up  each  plate,  the 
elect  romotiw  force  between  them  was  measured  with 
an  accumulator,  discharge-key,  aud  K^v^nometer. 

Both  plates  in  thedarii  gave  a  very  slight  current. 
71ivn  light  was  admitted  by  one  of  tno  shutters 
being  opened.  The  plaic  on  which  the  light  fell 
instantly  became  electronegative.  The  consecutive 
readings  were  : — 

— 0*0J  volt, 

—004     „ 

~O03    „ 
Then  that  shutter  was  cto»ed,  and,  after  a  few- 
minutes,  the  other  opened.    The  readings  were 
now: — 

40-09  volt 

+o-o«    „ 

+007  „ 
On  connecting  a  gah*anometcr  direct  befweon 
the  poles  and  observing  the  deflection,  it  was  found 
that  the  current  immediately  following  each  re- 
versal was  higher,  and  that  it  subsided  lo  a  lower 
reading  in  a  short  time.  This  was  probably  due  to 
polarization  of  the  plates,  and  ts  exactly  what  might 
Ik  expected. 


AN  ELECTRICAL  GYROSCOPE. 

Thk  ordinarj'  gjTOSCope  is  an  instnimcnt  too  well 
known  to  require  more  than  a  brief  description. 

It  consists  essentially  of  a  wheel,  with  a  heavy 
rim,  whose  axis  turns  vcrj*  freely  and  accurately  in 
bearings  lt3(ed  to  a  frame.  By  giving  a  very  rapid 
rotatory  impulse  to  the  wheel, 'in  virtue  of  its  heavy 
nm  and  its  freedom  of  rotation  on  its  axis,  this 
motion  will  be  nistained  for  some  time,  and  under 
these  conditions  the  arrangement  possesses  some 
jicculiar  |in>pertLes.  tf  the  fnitncin  which  the  wheel 
lunis  lie  itself  suspended  in  a  second  moveable 
frame,  ko  that  the  axis  of  Ihe  wheel  is  perfectly  free 
to  move  and  be  set  to  any  position,  then,  under 
ordinary  conditions,  that  is  when  the  wheel  is  not 
rotated,  the  petition  of  the  whole  nrrangement 
relatively  to  any  fixed  objects  on  the  earth's  surface 
wilt,  of  course,  rcmnin  constant.  If,  however,  the 
wheel  have  a  rapid  rotatory  impulse  given  it,  then 
if  the  axis  ol  the  wheel  be  pointed  at  any  fixed 
object  c-itcrnal  to  Ihc  cartfi— a  fixed  star  for 
instance — the  axi.s  will  continue  to  point  in  that 
direction,  although  the  base  of  Ihc  instrument  in 
which  the  frames  luni  be  moved  about  to  any 
piisilion.  The  cflecl  of  gravity  in  tending  to  fcocp 
the  wheel  in  a  fixed  (wsition  i-elalive  to  the  eanbs 
surfiice,  i^  in  fact  annihilated. 

The  utility  of  this  instrument  in  stiowiag  ths 
rotation  of  the  earth  is  obvious,  for.  as  the  earth 
revolves,  and  the  base  of  the  instrument  with  Jl,  thu 
position  of  the  rotatory  wbtn;!  with  reference  to  iho 
objects  on  the  cirth's  surface  will  alter,  and  the 
amount  of  the  displacement  will  be  proportional 
to  Uie  rate  of  the  earth's  rotition.  Thus,  if  tho 
axes  were  set  normal  to  the  earth's  surface,  ar 
index  band  fixed  to  the  frame  in  which  llie  wheel 
revolver,  and  |K>mUDg  at  right  angles  toUieaYKA, 
isouW  move  wcr  a.  ct^'viisSk  cxO*»»aiiwis.  \*i  ■^^ 
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base  of  the  instrument,  with  an  angular  velocity 

,  equal  to  360^  miiluplied  hr  the  sine  of  the  latitude 
01  thC'localily  wh«i<:  the  instrument  Is  placed,  in  14 

.hours,  thnt  k,  provided  the  suspensions  of  the 
frames  turned  quite  free  of  friction,  which  is,  of 
course,  pnclically  itiipo«ible  ;  and  in  consequence 
of  this  frieiiun.  the  arc  ihruugh  whieh  the  inOex 
hand  would  aclniilly  ttirn  in  l+  hours  would  be  less 
than  the  number  of  dcj^rccs  stated  ;  bui  still  the 
error  need  not  be  niflicient  lo  vitiate  the  general 
resulL 

A  mont  essential  clement  in  the  working  of  tlic 
apparatus  i^  the  maintenance  of  the  wheel  in  rapid 

-  notation.  However  well  pivoHcd  the  wheel  and  its 
axis  may  be.  and  however heavythe rim. noimpulse 
given  to  the  wheel  will  cause  it  to  maintain  its 
rotation  for  any  considerable  Icnf^th  of  time.  As  it 
is  absolutely  necessary  that  any  ui&chanism  for 
mainLtiiiing  the  rotation  form  a  part  of  the  frame  in 
which  the  wheel  rotatcit,  and  be  quite  independent 
of  any  oilier  part*,  and  moreover  must  not  affect 

Itlic  balance  of  the  frame,  it  is  evident  th;it  any 


The  armature  is  arranged  in  such  relation  to  the 
contact  breaking  spring;  aiid  cylinder  that,  twice 
during  each  revolution,  as  (be  armature  ucarx  the 
magnet  cores,  it  is  attracted,  but  immediately  Ibe 
armature  comes  dirortly  opposite  the  face  of  tbe 
magnets  cores,  tho  current  is  broken,  and  the 
ac<]uircd  moTnenium  is  suflicient  to  carry  the  wtiool 
forward  until  the  armature  is  again  within  the  tn> 
fluence  of  tlic  mifcnet.  In  order  lu  maintain  ooa- 
tinuity  with  the  terminal  screws  on  the  base  of  the 
instrument,  one  conncctioa  is  mads  throagh  tbft 
iiirtiil  frnmf.-work,  and  the  Other  by  means  ola  wil 
dipping  in  a  mercury  cup. 

Two  or  three  Bunscn   or  bichromate  cells 
suRicient  to  mnini:iin  the  rotation  at  the  nc 
velocity,  and  all  the  phenomena  observable  in  1 
ordinary  gyroscope  con  be  repeated  with  great  1 
ou  this  improved  in&trumcnL 

\Vc  may  obscn-e  that  the  relation  of  the  cartll 
although  shown  by  tbe  gyroscope,  was  Rrst  oaihriji 
deni'inslrated  hy  l-'oucault  in  1852,  by  means  of  ( 
pendulum,  as  it  n'as  noticed  that  tbe  plane  of  otcilti 


clockwork  arrangement  lunied  by  a  heavy  weight 
would  be  inadmissible.  Mr.  George  M.  Hopkins, 
of  the  United  States,  America,  by  rolaling  the  wheel 
by  electro-magnetism,  has  overcome  this  mainten- 

jllaooe  of  rotation  diflicully,  and  has  thereby  very 
eonsidcmbty  added  to  the  value  of  the  ins^trument. 
tn  liurt,  as  far  as  can  be  seen,  in  consequenco  of  this 
improvement  of  Mr,  Hupkin;<,  the  gyroscope  may 
prore  a  valuable  Rcicniilic  instrument,  and  not  a 
nwrs  toy  as  it  has  practically  hitherto  been. 

The  ordin.iry   gjTOScopc  as   arranged   with   Mr. 
Hopkins'  improvement  is  shown  by  the  fig.     The 

.wheel,  whose  plane  of  rotation  U  al  right  angles 

'  with  the  magnet,  carries  a  soft  iron  armature,  which 
turns  very  near  the  face  of  the  ma^ntrl,  but  docs 
sot  touch  it.     An  lasulated  contact  breaking  spring 

is  arranged  to  touch  a  5ma/f  cylinder  on  the  whcci 
spiatSh  twice  during  each  rotation  of  the  whcc\. 


tion  of  the  latter  remained  fixed  like  the  axis  of  it 
gyroscope.    Like  the  gyroscope,  it  is  C!>6cotial  tha 
the  mci-emcnlsof  the  pendulum  be  perfectly  fa 
and  to  effect  this  Foucault  formed  his  pondulam  1 
a  hcivy  ball,  suspended  by  a  long  thin  wire. 
an  .=trr.-ingenK'»t,allliough  it  answered  thepurp 
keeping  up  the  oscillatory   movement    for 
hours,  is  manifculy  nut  one  adapted  for 
purposes.     iTie  ble  Sir  Charles  ^Vheatetone  de%-iscj[1 
an  ingenious  electrical  arrangement  by  me, 
which  the  movements  of  a  snort  pcndutiun 
suspended  could  be  kept  up  for  any  leng[tli  1 
His  arrangement  was  as  follows  : — 

The  hob  of  the  pendulum  was  an  iron  ball ; 
this  ball,  when  the  pendulum  was  nt  re.st,  hung 
ex-ictly  over  and  close  to  the  siogle  pole  of  an 
c\*:cuo-TOa.%,'R*i\,  whicb  we  will  call  tho  pemlutum 
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loUow  was  formed,  in  which  a  globule  of  mercury 
•ns  placed.  A  needle  point  fixed  to  the  lower  port 
if  the  pendulum  bob  dipped  into  this  globule  and  so 
onned  an  electrical  commuuication  between  the 
vire,  by  which  the  bob  was  suspended  and  the  iron 
X)re  of  the  magnet ;  this  connection  was  of  course 
>nly  made  when  the  pendulum  swung  over  the  pole 
3f  the  electTx>-magnet. 

A  battery  kept  a  current  flowing  through  this 
pendulum  electro-magnet  so  long  as  the  pendulum 
tx)b  was  on  either  side  of  the  pole  ;  consequently 
sn  attraction  was  exerted  on  the  bob  as  it  swung, 
immediately  the  bob  came  over  the  pote  of  the 
magnet,  and  communication  was  set  up  through  the 
eloDute  of  mercury,  a  current  from  a  local  battery 
Bowed  through  a  local  electro-magnet  through 
the  medium  of  the  iron  core  of  the  pendulum 
electro-magnet.    The  attraction  of  the  armature  of 


this  electro-magnet  broke  the  circuit  of  the  pendulum 
electro-magnet,  so  that  the  attraction  on  the  iron 
bob  ceased,  and  the  pendulum  was  free  to  swing 
towards  the  other  limit  of  its  course. 

In  order  to  prevent  the  circuit  of  the  pendulum 
electro-magnet  being  completed  immediately  after 
the  bob  broke  contact  with  the  globule  of  mercury 
(as  this  would  limit  the  arc  of  the  swing  to  a  very 
few  degrees),  the  armature  of  the  local  electro- 
magnet did  not  make  contact  against  a  fixed  contact 
screw,  butagainst  a  stow  turning  fly  ofa  train  of  clock- 
work ;  so  that  when  the  armature  was  attracted  the 
fly  was  released,  contact  was  broken,  and  this  contact 
would  not  again  be  made,  although  the  armature 
had  been  released  by  the  pendulum  bob  swinging 
past  the  globule  of  mercury,  until  the  fly  had  com- 
pletely swung  round  and  again  come  in  contact  with 
the  armature. 


RAPIEFFS  ELECTRIC  LAMP. 

This  ingenious  arrangement  is  shown  by  the  fig.  ; 
itsjprinciple  is  as  follows  : — 

Two  sets  of  carbons  a,  cand  o,,  f,,  which  arc  set 
obliquely,  meet  with  one  another  at  their  ends  as 


By  means  of  joints  in  the  standards  a  and  Q  the 
angle  at  which  the  carbons  are  inclined  to  one 
another  can  be  altered  if  necessary.  The  distance 
between  the  two  sets  of  points  can  be  varied  by 
sliding  one  of  the  stands  forward  or  backwards. 

In  cases  where  sub-division  of  light  is  required. 


shewn.  These  carbons  are  supported  by  and  move 
longitudinally  in  tubes  or  slides  </,  (^i,  i/,,f/,,  fixed  to 
the  standards  A  and  B.  Springs  or  weights  connected 
to  the  pulleys  r,  r.,  r„  r,  tend  to  press  forward 
the  carbons  through  the  medium  of  cords  attached 
to  their  ends  a,  a^,  a,,  <z,,  so  that  the  ends  a,  c  and 
Oi>  <^i  >  always  remain  in  contact,  however  much  they 
may  oe  wasted  \>y  burning  ;  moreover  the  locality 
of  these  points  of  contact  always  remains  the  same, 
mnd  thus  the  distance  between  a,  c  and  d,,  fxt  '^ 
■Iways  jseseimf  amtunt. 


and  several  lamps  have  to  be  put  in  one  and  the 
same  circuit,  it  is  absolutely  necessary  that  some 
arrangement  be  provided  which  will  prevent  the 
interruption  of  the  circuit  should  one  of  the  lamps 
fail  and  cause  a  disconnection.  In  order  to  effect 
this  object,  M.  Rapiefi"  provides  two  paths  for  the 
current  to  flow  through  at  each  lamp,  one  through 
the  carbon  points,  and  the  other  through  a  circuit 
which  is  interrupted  the  moment  the  current  fla«« 
between  \,V\e  <a.t\««i  ^Yo.\a,\«s.-«V«iEv  \^  ww3KJ$«a»«». 
again  i\ioii\4  \.\ifc  cMxieoX  SaA\.\»v« wit*^  •C&ft.-oi.. 
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THE  BRITISH  ASSOCIATION. 

Wit  hope  the  present  number  of  our  )ournaI  will 
appear  in  time  to  give  tliosc  of  our  rcailcrs  who 
iutend  to  lake  p.iri  in  the  meeting  of  the  British 
Association,  now  beiug  held,  tnlbniiation  as  to  the 
means  tlut  liavc  been  provided  for  tbeir  kceomino- 
datJoo,  instruclioR,  and  recreation. 

The  journey  to  Irclnml  is  mtwl  e,«y  .ind  con- 

vrnicnl,  thanks  to  the  splendid  m.iil-seri  ice  between 

London  and  Dublin.   By  this  route  the  whole  journey 

1«  accomplished  in  ie*.*  than  iwelve  hours;  by  the 

London  and  North  WcMcm  Company's  boats  the 

(journey  is  quite  a>  plestsant  and  iniich  cheaper, 

though  slifjhtly  longer.    On  landing,  visitors  will 

have  no  djfliculty  in   finding  accommodation,  afl, 

besides  the  generous  hoKpiLihty  so  freely  oflercid  by 

I  SubUn  residents,  lonf;  liHts  of  :ipartmcnts  have  hccn 

'prepared  by  the  locil  ci^mmiUec,  and  moKt  of  the 

dabs  haTO  also  opened  ihcir  doors  to  members  of 

the  A&wciation. 

The  proceedings  of  the  Association  begin  on 
Wedtic8d;iy,  Auguit  14th,  with  an  ercning  Iccmro 
in  the  Exhibition  Pal-icc  from  Dr.  Spotliswoode. 
tlic  I'rMidcnt-dect.  Mr.  Romanes  discourse  00 
"Animal  Intelligence,"  and  Trofcssor  licwar'a  on 
"  Uissocialion :  or,  Modem  Ideas  of  Chemical 
Action,"  on  the  evenings  of  August  i6lh  and  19th, 
aie  given  in  the  same  building,  which  affords  ample 
s|Kicc  for  the  numbers  who  arc  sure  10  attend  Chcso 
meetings.  On  Thursday  the  business  proceedings 
of  ilic  week  begin,  the  different  sections  meeting  at 
J  cloven  on  that  dav  in  tlic  various  buildinj^  assigned 
them  in  Trinity  College.  It  is  unusual  10  find  such 
a  convenient  and  central  place  of  meeting  in  any 
lown,  and  the  fact  that  Dublin  can  find  room  for 
each  section  on  one  spot  nf  ground  should  alone 
help  to  ensure  the  succvssof  the  present  meeting. 
The  Reception  Committee  have  the  large  Examina- 
tion Hall,  near  the  entrance  to  Trinity  College, 
which  is  also  comfortably  fitted  up  with  chains,  tables, 
&c.,  for  the  use  of  mcmliers. 

Thursday  will  pro\-e  a  busy  day,  for.  in  addition 
to  a  garden-party  and  dinner  given  by  Ihc  Loid- 
Licutt-nant  to  the  most  distinguished  members  of 
the  Associatinn,  a  sairit  is  given  in  the  evening  by 
the-  Ruynl  Dublin  Society,  forwlych  most  cxlcnsivo 
preparations  have  been  made,  and  wliith  promises 
to  08  an  entire  success. 

Ilie  splendid  Museum  will  be  thrown  open  lor 
promenading,  whilst  the  lawn  in  front  will  lie 
electrically  lighted.  A  powerful  gas-engine  and 
steam  and  water  cnginoji  will  he  in  action  in  a  side 
hall,  and  amongst  other  exhibitions,  will  be  an 
interesting  display  of  carnivorous  plants.  Di'.  Moss, 
of  the  Arctic  expedition,  has  consented  to  dis- 
courw  upon  the  extinct  Irish  deer,  of  which  some 
remains  were  lately  found  near  the  Scalp,  in  the 
county  Dublin,  and  will  be  on  exhibition  at  the 
^fitrie.  Members  of  one  of  the  excursions  will  have 
ua  opportunity  of  seeing  some  of  these  remains  /« 
titii. 

A  phonograph  has  been  lent  by  the  London 
Stereoscopic  Company,  and  many  interesting  pieces 
of  apparatus  from  the  South  Kensinclon  Museum, 
ood  the  Loan  Exhibition  \vill  also  tie  exhibited. 
Aiooagtt  (ho  electrical  experiments,  Mmc  with 
racaam  tubes  are  sure  to  prove  attractive.     A  Urge 


induction  coil,  lent  by  Mr.  Yates,  and  condenser 
Mr.  SpottiswQodc's,  are  also  included  in  iheexhib 
of  this  department. 

Experiments  will  be  conducted  in  another  paTt< 
the    building    with    the    spectroscope    ana 
polariscope,   and   to  complete   the  variety   of  tl 
entertainment,    the    Earl  of    Rosse    has    sent 
beautifully  fitted  up  telescope. 

For  Saturdayan  unusoallr  complete  and  attncthe 
Itvt  of  excursions  to  the  beautiful  neighbourhood  of 
Dublin  has  been  published.    The  local  papers  gJi 
full  programmes  of  these;  wo  may  just   mcnlia 
those  to  Brag  Head,  taking  the  Dargle  and 
Scalp   on  the  n^y ;  to  Howth  and  Ireland's  £j 
(interesting  to  bcrtanists)  ;  for  antiquarians,  one  1 
Maiahidc  Ca&cte  and  Swords ;  another  by  steaise 
lo  the  points  of  interest  around  Dublin   I*ar, 
nnally.  also  by  steamer,  one  to  the  lighthouseit 
light-shiptt  in  the  Biy. 

From  thcHowih  Lighthouse,  the  electric  llghtwill 
he  exhibited.  Kntcrtainrocni  is  offered  to  ali  joii>- 
ing  these  excursions  by  various  resident  noblcmea. 

The  festivities  of  Monday  commence  wiih  1 
breakfast  given  bv  the  Royal  Zoological  Sociii  ''r. 
Phffinix  I'ark  ;  Incn,  after  Ihc  sectioual  met-;  1  l;-, 
comes  a  dinner  at  the  College  of  Physicians,  atula 
effrrvrsazinne  at  the  Royal  College  of  SurgeOM 
'■"he  same  evening  Professor  Dewar  gives  Ui 
leciuie. 

On  Tuesday  evening  a  Mi'rJe  is  given  by  tl» 
Royal  Irish  Academy,  which  promisca  to  be  uf 
great  interest,  chiefly  ibr  The  colloctioo  of  andcol 
Iriih  manuscripts  and  remains  that  are  coutaineJ  ia 
its  museum.  The  oldest  and  most  valuable  manu 
script  is  a  copy,  made  by  one  of  the  abbots  ol 
Clonmacunise,  of  a  book  composed  in  the  serenili 
ccntun*.  It  is  cMcd  the  "  lluuk  uf  the  Dun  Cow,* 
from  the  skin  on  which  thiit  copy  was  written,  about 
the  year  tioo  a-D.  Various  other  manuscnpli 
tOEetJjcr  with  the  library  of  ihc  poet  Moore,  »u»-' 
graph  copies  of  rcrtain  well-known  poems,  Ac.  are 
sure  to  interest  the  visitors. 

The  general  committee  meets  finally  on  Wedi 
day,  lo  select  the   next   place  of  meeting,  and  o*l 
Thursday,  again,  delightful  excursions  are  in  profrj 
p(.*ct.    GlcndalouRh  and  the  Seven  Chun' 
attract  antiquarians  and  lovers  of  Ivautiful 
but  no  loss  bcautilul  is  the  well-known  V'nlenf< 
Cashc).    Kilkcnnv,    Powcrscoort.    Curragh    Cami 
Boyne,  the  Varly  \VRcerworl-s.  and  the  Earl  of  Rossei 
entertainment  at   Birr   Castle.      These   excursioofl 
will  surely  satisfy  the  most  exigeant  of  intvdli 
On  Friday  the  members  of  the  Association  wilt  h>» 
an  opportunity  of  visiting  the  principal  manubff-^ 
toriesof  Ltsburn  and  Belfast.    Tncreis,  thus,  plcnir 
of  attraction  of  a  non- scientific  character   lor  thts 
week  of  meetings,  and  we  anticipate   a  no  lea 
satisfactory  .scientific  remit.    Xo  puiprrs  of  special 
interest  arc  vet  announced,  but  wo  may  hope  thai 
to  convince  Knglishnien  of  the  cleverness  and  intel- 
lectual activity  of  their  Irish   neighbours,  si:'  *~ 
sliow  Irishmen   the  real  worth  and  dosarabili' 
scientific    knowletlge,  will    be    no   small  aclnvv-. 
meat  for  the  for^'cighth  meeting  of  the  llrit:»h 
Association  for  the  Advancement  of  Science  ^lud 
Art. 

In  our  next  we  hope  to  give  a  general  epitome  (O 
the  xn^cVSwi^s. 
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ADDRESS  or  WILLIAM  SPOTTISWOODE,  Esq., 
M.A..  D.C.L.,  U_D.,  F.R.S..  F.R.A.S.,  F.R.G.S., 
PRESIDENT. 

Oh  looking  back  at  the  long  am/  of  dittin^isHiKl 
tncn  wbo  both  in  this  and  in  the  siitcr  countries  have 
fiUcO  ttie  chair  of  the  Uriti»h  Auociat'ion  ;  on  coiuider- 
ing  also  the  incteasctl  pains  which  have  been  bestowed 
Bpon,  and  the  increased  impoilance  attaching  to.  tbo 
Residential  Addrc>«-  it  may  well  happen  whtn,  as  on 
Dceasioo,  your  choioe  has  fallen  upon  one  outtiiJc 
in  of  professionai  Science,  that  your  nominee 
feel  nnumal  diffidence  in  acceptiiifr  the  post. 
Two  conxidetatiuiis  have  however  in  my  own  ca*c  nut- 
w«i«hcd  all  reasons  for  hesitation :  First,  the  uniform 
kiiMnas  which  I  received  at  the  hands  of  the  Assacia* 
tion  throughout  the  eight  years  diirins  which  1  had  the 
honour  of  holding;  another  office;  and,  secondly,  the 
oonnction  that  the  same  {goodwill  which  was  nrcoided 
to  your  Treasurer  would  be  extended  to  your  President. 
These  contidcrationi  have  led  me  to  arranee  my 
ol»err4Uons  under  two  heads,  viz.,  I  propose  hrst  to 
offer  wme  icinarics  upon  the  purposes  and  prospects  of 
tha  Anodation  with  which,  through  your  sulTra£es,  1 
hire  been  so  long  and  so  agreeably  connected;  and, 
secondly,  to  indulge  in  a  lew  reBeixions,  not  indeed  upi>n 
the  details  or  technical  progress,  but  upon  ihs  ex- 
tenial  aspects  and  tendencies  of  the  Science  which  on 
this  occasion  I  have  (he  honour  to  represent.  The 
former  of  these  subjects  is  perhaps  trite;  but  us  an 
^)ld  man  is  allowed  to  become  jcarrulous  on  his  own 
'hobby,  so  ao  old  oiliccr  may  be  pardoned  for  lingering 
about  a  favourite  them<!.  And  although  the  latter  may 
appear  aonncwhat  unpromising,  I  have  decided  to  make 
it  one  of  the  topic*  of  toy  discourse,  from  the  con- 
Stdentioa  that  the  holder  of  this  office  will  gencrnlly  do 
better  by  f;ivtng  utterance  to  what  has  already  become 
part  of  his  own  thought,  than  by  gathering  tnAtlcr  out- 
tide  of  its  habitual  cango  for  the  special  uccasSon,  Fur, 
aait  seems  to  mc,  the  interest  (if  any)  of  an  address 
COOaiftf,  not  so  much  in  the  multitude  of  things  therein 
braiwht  forward,  as  in  the  individu.ility  of  the  mode  in 
which  they  are  treated. 

The  Utitiih  Association  han  already  entered  its 
fifth  decade.  It  has  helds  its  meeting,  tlits  thu  48th, 
in  Iwenty.elght  dillerent  towns.  In  six  cities  of  note, 
vix,,  York,  BristuI,  Newcaatlc-on-Tyne,  Plyinuulh, 
Mancbcsler,  and  Belfast,  its  curve  of  progress  may  be 
said  to  have  a  node,  or  point  thrauj^h  which  it  has 
twice  passed;  in  (ho  fire  Universities  of  Oxiord, 
Cambridge,  Dublin,  Edinburgh,  and  Glasgow,  and  in 
the  two  great  commercial  centres,  Liverpool  and 
Binntnghanti,  it  may  similarly  be  said  to  have  a,  triple 
point,  or  one  through  which  it  has  three  times  passed. 
Of  our  forty-six  Presidents  more  than  hnif  (twenty. 
six,  in  fact)  have  passed  .iw.iv;  while  the  remainder 
hold  important  posts  in  Science,  and  in  the  Public 
Service,  or  in  other  avocations  not  less  hononrable  in 
tfaemsclvcs,  nor  lesi  mcful  to  the  commonwealth. 
And  whether  it  be  due  to  ih«  salubrity  of  the  climate 
or  lo  the  calm  and  dispassionate  spirit  in  which  Science 
is  punocd  by  its  votaries  here,  I  do  not  jireieiid  ti) 
say :  b<jt  it  is  a  fact  that  the  earliest  i.>f  our 
ex- Presidents  still  living,  himself  one  oE  the  orijipnal 
members  of  the  Association,  is  a  native  of  and  re!>idciit 
In  this  country. 

At  both  of  our  former  meetings  held  in  Dublin,  in 
iSj5,  and  185;  respectively,  while  greatly  indebted  to 
the  liberal  hospitality  of  the  citisens  at  large,  we  were, 
as  we  now  are,  under  especial  obligations  to  the 
authorities  of  Trinity  College  for  plncin){  at  our  dis* 
posat  buildings,  not  only  unusu.tlly  spacious  and  con- 
venient in  ibcmsclves,  but  full  of  lecnioisccnces  calcu- 


lated to  aw.ike  the  sctcnttlic  smnalhies  of  all  who 
may  be  gathered  in  them.  At  tioto  of  those  former 
Dublin  meetings  the  venerable  name  of  Lloyd  figured  at 
our  head;  and  if  lon;-established  custom  had  not 
seemed  to  preclude  il,  1  could  on  many  accounts  have 
wished  that  we  had  met  for  a  third  timo  under  the  same 
name.  And  although  other  distinguished  men,  such  as 
Dr.  Robinson,  Professors Stoke»,Tynd;ill. and  Andrews, 
are  similarly  disqualified  by  having  already  passed  the 
Prt^dental  chair,  while  others  again,  such  as  Sir  W.  R. 
Hamilton,   Dr.    M'CuH^gh,    and    Professor  Jukes,  are 

Eermaneniiy  lott  10  oar  ranks ;  still  wc  should  not  have 
ad  f^r  lo  scrk,  hiid  we  looked  for  a  President  in  this 
[erlilt.'  island  itself.  But  ns  every  one  connccttrd  with 
the  place  of  meeting  partakes  of  the  character  ul  host 
towards  ourselves  aa  guests,  It  has  been  thought  by  our 
oldest  and  most  experienced  members  that  wc  should 
better  respond  to  an  invitation  by  bringing  with  us  a 
President  to  speak  as  oar  representative  than  by  seeking 
one  on  the  spot ;  and  we  may  always  hope  on  subse* 
qucnt  occasions  that  some  of  our  present  hosts  ma^ 
respond  to  a  similar  call. 

But  leaving  our  past  history,  which  will  form  a  theme 
mote  appropriate  to  our  jubilee  meeting  in  tt)3],  at  the 
ancient  City  of  Yorle,  1  will  ask  your  attention  to  a  few 
particulars  of  our  actual  operations. 

Time  was  when  the  Royal  Societies  of  London  sii)3 
Edinburgh  and  the  Royal  Irish  Academy  were  the  only 
rep  resent  Alive  bodies  of  Dritish  Science  and  the  only 
receptacles  of  memoirs  relating  tliereto.  But  latterly 
t!ic  division  of  labour,  so  general  in  industrial  life-,  has 
operated  in  giving  rise  to  special  iocieliei,  such  as 
tlic  Astronomical,  (he  Linn^an,  the  Chemical,  tlie 
Geological,  the  Geographical,  the  Statistical,  the 
Mathematical,  the  Physical,  und  many  other?.  To  both 
the  earlier,  or  mgre  general,  and  the  later  or  more 
special  societies  alike,  the  British  Association  shows 
resemblance  and  aHinity.  We  are  general  in  our 
comprehensiveness;  we  are  special  in  our  sectional 
armngement ;  and  in  this  respect  we  offer  not  only  & 
counterpart,  but  to  some  extent  a  counterpoise,  to  the 
general  tendency  to  sub-division  in  science.  Further 
still,  while  maintaining  in  their  integrity  all  the 
elements  of  a  strlcliy  »cienlilic  body,  tve  also  include, 
in  our  character  of  a  microcosm,  and  under  our  more 
social  aspect,  a  certain  freedom  of  treatment,  and 
interaction  of  our  varinui  Itranches,  which  is  scarcely 
possible  among  separate  and  indL-pendent  Micicties. 

The  general  business  o(  our  meetings  consists,  first, 
in  receiving  and  discuMinj;  communications  U[ion 
scientific  suhiect*  at  the  v^trious  sections  into  which 
our  body  is  divided,  with  discussions  thereon ;  secondly, 
in  distributing,  under  the  advice  of  our  Committee  of 
Recommendations,  the  funds  arising  from  the  sub- 
scriptions of  members  and  associates;  and  thirdly,  in 
electing  a  council  upon  whom  devolves  the  conduct  of 
our  affairs  until  the  next  meeting. 

The  communications  to  the  sections  arc  of  two 
kinds,  viz.,  papers  from  individuals,  and  reports  from 
committee*. 

As  to  the  3ubject>matter  of  the  papers,  nothing 
which  falls  within  the  range  of  natural  knowledge,  as 
partitioned  among  our  sections,  can  he  considered 
foreign  to  the  purposes  of  the  Association ;  and  even 
many  applications  of  science,  when  viewed  in  rcfeieitce 
to  their  scientific  baset,  may  properly  find  a  place  in 
our  proceedings.  So  numerous,  however,  are  the  topics 
herein  comprised,  so  easy  the  transition  beyond  these 
limits,  that  it  has  been  thought  necessary  to  confine 
ourselves  SI  net  ly  within  this  range,  lest  the  Introduction 
of  other  matters,  however  tntercscing  to  individual 
members,  should  lead  to  the  sacrifice  ol  more  im^<»\»i^t. 
subjects.    As  W  lb«  totro  <A  VV«  c^wiim.\iTiMa;C\QVA, -*"«*« 
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t>«  bated  upon  subtlanttat  evidrnco.  every  theory  com- 
plete before  being  submitted  for  6n>l  adoption,  it  is 
not  the  less  desirable  (liat  cvca  tentative  conclusions 
andhvpothctic;>l  principles  when  rapparted  by  sufficient 
primifacif  evidence,  and  enunciztca  in  «uch  a  manner 
af  lo  be  cleariy  npprrhcnded,  should  find  room  for 
discufsion  at  oor  sectional  meeiingii.  Considering, 
however,  onr  litniiatton*  of  time,  and  the  varied  nature 
of  onr  audience,  it  would  seem  not  inappropriate  lo 
su«p«iid.  meolnlly  tf  rot  ni:icena1ly,  over  the  dourv  of 
our  section  rooms,  the  Frenchman's  dictum,  that  no 
scientific  theory  "can  be  considered  complete  until  it 
is  so  clear  that  it  r„in  be  explained  to  the  hrtt  man  ^u 
rocct  in  Ihc  Blrcci." 

Among  the  com oiurii rations  to  the  Sections,  un- 
doubtedly th«  most  important,  as  a  nile.  are  the 
Reports :  that  is  lo  s&y,  documents  issuing  from 
specially  apppoitilcd  Committee^  some  of  which  have 
been  ii^ipicnis  of  the  j^ants  mentioncit  above.  These 
Reports  are  in  the  mam  of  two  kinds,  first,  aecounts  of 
ohaerv.'iliflns  carried  on  for  n  series  of  yean,  and 
intended  as  records  of  information  un  the  special 
subjects;  such  for  instance  have  been  tliosc  made  by 
the  Kcw  Committee,  by  the  Committees  on  (.uminons 
Mete<oi9,  on  British  Rainfall,  on  the  Speed  of  Steam- 
ships, on  UndergroHnd  Temperature,  on  the  Exploration 
of cert.ain Geological  C&vcms.&c.  These investijrutions, 
freijucntly  originating  tn  the  energy  and  special  quatifi- 
c^lions  of  an  indivldu;il,  but  conducted  under  the 
control  of  a  Committee,  have  in  many  cases  been 
Continued  from  year  to  year,  until  either  the  object 
-basbcen  fully  attained,  or  the  matter  has  passed  into 
I  the  hands  of  other  bodies,  which  have  thus  been  led  to 
recognise  an  inquiry  inin  these  subjects  as  part  and 
parcel  of  their  appropriate  functions.  The  second 
elass  is  one  which  is  perhaps  even  more  peculiar  to  the 
Association  \    vix.,    the  Reports   on   the  progress  and 

iprvsent  state  of  some  main  topics  of  Science.  Among 
tbesc  maybe  instanced  the  early  Reports  on  Astronomy, 
CMi  Optics,  on  the  Progress  of  Analysis;  and  btcr, 
those  on  Elcclrical  Resistance,  and  on  Tides;  that  of 
Prof.  G.  G.  Stokes  on  Double  Refraction ;  that  of 
Prof.  H.  J,  Smith  on  ihc  Theory  of  Numbers ;  that  of 
Mr.  Russell  on  llyperelliptic  TTans-ccndents  ;  and 
uthcr*.  On  iliis  head  Pruf,  Carey  Foster,  in  his  address 
lo  the  M.ithcmatical  and  Physical  Section  at  our 
tneeCing  last  year,  made  some  excellent  recommeoda. 
lions,  to  which,  however,  I  need  not  at  present  more 

^paninilaily  refer,  as  the  result  of  them  will  be  duly 

riakl  before  the  section  in  the  form  of  the  report  from  a 

feommittoc  to  whom  (hey  were  referred.  It  will  be 
afFicicnt  here  to  .idd  that  the  wide  extension  of  the 
ciences  in  almoAt  every  branch,  and  the  consequent 
■pedalisation  of  the  studies  of  each  individual,  have 
Rndered  the  need  for  such  reports  more  than  ever 
pressing;  and  if  thecourvrni  true  science  should  still 
run  smooth,  it  is  probable  that  the  need  will  increase 

^nther  Ih^in  diminish. 

If  time   and  space   had    permilled,    I    should   have 
lurlhur    purticiilatited    the     committees     occasionally 
^pointed  on  subjects  connected  with  rduration.     But 

ri  must  leave  this  theme  for  sume  future  preudrnl,  and 
content  myself  will)  painiing  out  th^it  the  British 
Association  alone  among  scientific  surieties  cnoccrns 
itself  directly  with  these  ijue'itiuns,  and  is  open  to 
appeals  for  counsel  and  support  from  the  great  tuaching 
body  of  the  country. 

One  of  the  principal  methods  by  which  this  Associa- 

f  lion  materially  promotes  the  advancement  of  science, 
id  consequently  one  of  its  most  important  functions, 
insists  in  grants  of  money  from  its  utrn  income  in  aid 
of  special  scientific  r«searcho«.  The  Toial  amount  SO 
laid  out  during  the  forty-seven  years  of  our  existence 

hat  been  no  lesa  than  £44,000  ;  atui  Ihc  average  during 


the  last  ten  years  has  been  £ns^  per  annum,  Thsac 
sums  have  not  only  been  in  the  main  wisely  voted  ind 
usefully  expended;  but  they  have  twen  themselses 
productive  of  muchaddiliunal  voluntary  expenditun  nt 
both  time  and  money  on  the  part  of  those  (o  whom  the 

f rants  have  been  entnisted.  The  results  have  come 
ack  to  the  Association  in  the  form  of  papers  awl 
reporis,  many  of  which  have  been  printed  in  onr 
volumes.  By  this  appropriation  of  a  large  portion  of 
its  funds,  the  Association  has  to  some  extent  ariiiri. 
patcd,  nay  even  il  may  have  partly  inspired  the  ideas, 
now  so  much  discussed,  of  Ihc  Endowment  of  Research. 
And  whether  the  aspirations  of  those  who  advocate 
such  endowment  be  ever  fully  realised  or  not,  lher«_ 
r.in  1  think  be  no  doubt  whatever  lh.tl  the  As.sociat; 
m  the  matter  of  thcic  grants  has  affnrdeil 
pitwerful  stimulus  to  original  rese-srch  ftiid  discovery. 

Regarded  from  another  point  of  view  these 
together  with  others  lo  be  hereafter  mentioned,  pr 
a  Etrong  siitiilariiy  to  tliat  useful  in&tituiioa,  the  m* 
fesioriate  Extraordinary  of  Germany,  to  which  tbtit 
are  no  foundations  exactly  corresponding  in  Ibii 
country.  For,  beside  their  n>ore  iinct  eaucationil 
purpose,  these  Professorships  are  intended,  like  onr  ova 
grants,  lo  afford  to  special  individoals  an  opportunity 
of  following  out  Ihe  special  work  for  which  they  hxs 
previously  proved  tbcinsclves  competent.  And  in  < " 
respect  the  British  Association  may  be  regarded  »•■ 
supplying  to  the  extent  of  it*  means,  an  elasUoly 
which  is  wanting  in  our  own  Universities. 

Bevdes  the  funds  which  througb  your  support  arest 
the  disposal  of  the  British  Assoclatton  there  are,  as  a 
well  known  to  many  here  present,  other  funds  of  nun 
Or  less  similar  character,  at  the  disposal  or  snbiecllo 
the  recontmendations  of  the  Royal  Society.  There  « 
the  Donntion  Fund,  the  property  of  the  &K;iety;  tlic 
Guverniiicnt  Grant  of  j^:,ooo  per  annum,  administered 
by  the  trociety;  and  the  Government  Fund  of   £^,ixv 

Eer  annum  (an  experiment  for  five  years)  to  be  distii- 
ulcd  by  the  Science  and  Art  Department,  both  lor 
research  itself,  and  for  the  support  of  tliose  enga^iJ 
thereon,  according  lo  the  rccommcndatjons  oi  a  Cotn- 
mittce  consisting  mainly  of  Fellows  of  the  Rujril 
Society.  To  ihc^e  might  be  added  other  funds  in  ikaj 
hands  of  different  Scientific  Societies. 

Uut  although  it  must  be  admitted  that  the  purpossl 
of  these  various  funds  am  nut  to  be  distinguishad  liy  1 
any  very  simple  line  of  demarcation,  and  that  they  mfj 
therefore  occasionally  appear  to  overlap  one  anolbe 
it  mny  siill,  1  think  be  fanly  maintaineu  that  this  fa 
does  not  furnish    any  sufficient   reason   against 
co.existence.    There  are  many  topics  of  research  tov| 
iiiiniilc  in    their  range,  loo  tcniativc  in    their  preserl 
condition,  to  come  fairly  within  the  scope  of  the  fandt 
adminislcrcd  by  the  E^yal  Society,     There  arc  others, 
ample  enough  in  their  necessary  duration,  to  claim  for 
their  support  a  national  grant,  but  which  need  to  be 
actually  set  on  fool  or  tried  before  they  can  fairly  exptct 
the  recognirion  cither  of  the  public  or  of  the  Govern- 
ment,   To  these  i^icgories  others  might  be  added; 
but  thcabove-mentiorfed  instances  will  perhaps  saibce 
In  shnw  that  rvcn  if  larger  and  more  permanent  J* 
weic  devoted  tri  the  promotion  of  research  than  f 
ca«e  at  present,  there  would  still  be  a  lield  of 
open  to  the  British  Association    as  well  as  to  othi 
scicntilic  bodies  which  may  have  ftmds  at  ibeir  dii 
posat. 

On  the  general  question  it  is  iwt  diSicull  lo  offer 
strong  arj;uments  lo  favour  of  pcrmaneflt  naiiouat 
Scientitic  Institutions;  nor  is  it  diflkult  to  pictiire  tn 
the  mind  an  ideal  future  when  Sciei>ce  anil  Art  shall 
walk  hand  in  hand  together,  led  by  a  willing  ntinister 
into  the  green  pastures  of  the  Endowment  of  Reseai 
BuIwUl'^  aliVow'tn^ihti  to  be  no  impossibl«   a  Eutu 
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we  must  slill  admit  that  there  are  other  and  l«i  pro. 
mising  pos*ibi1ilio,  which  under  eiislingcircutn«t3nc«a 
cuinDt  be  nliogether  be  led  out  or  our  cilcolnlions. 
I  am  thefeforc  on  the  whole  inclined  to  thinh  that, 
while  not  tofting  ^ixht  of  Urger  ichemes,  the  triiest 
policy,  for  the  present  at  all  evenU,  and  pending  the  es< 
periaicnl  o(  Ihe  Government  fund,  will  tKlocanfine  our 
efforts  to  a  careful  selection  of  dvfinUe  persons  to  carry 
out  definite  pieces  of  work  ;  leaving  to  them  Ihe  honour 
(or  the  onus  if  they  so  think  it)  of  juslifjring  from  time 
lo  lime  n  continuation  of  lh»  conSdeoce  which  the 
Government  or  other  supporting  body  may  have  once 
placed  in  them. 

pAMing  from  the  procecdinn  to  other  features  and 
(aiKtion*  of  our  body,  it  should  be  remembered  thai 
ihc  continued  cKiMence  of  the  A^H>dation  must  depend 
largely  upon  Ihe  support  which  it  rrccivi^i  from  its 
members  and  associates.  Stinted  in  the  funds  bo 
nrirttng,  its  scientilic  effectiveness  would  he  materially 
impaired;  and  deprirud  of  them,  ita  eiit(cnc«  would 
be  precarious.  The  amount  at  our  dispo:>al  in  each  year 
will  naturally  vary  with  the  population,  with  Ihrncceui- 
bility,  ami  with  olher  ciicuiiiilances  of  the  place  of 
meeiinc;  there  will  be  financially,  as  well  as  scion, 
tifically,  good  ft*n  and  bad  years.  Gut  we  have  in 
our  invested  capital  a  sum  sufljcieol  to  tide  over  all 
probable  find u.ii ion ^,  -ind  oven  to  carry  us  efficiently 
through  seveml  years  of  financial  famine,  if  ever  such 
should  occur,  'jhis  seems  lo  me  suRicient;  and  vnr 
hare  therefore,  I  think,  no  need  lo  increase  our  rc^en-e. 
beyond  perhaps  the  moderate  addition  which  a  prudent 
trrjiiurrr  will  always  try  to  Mtcoxv,  against  expenditure 
which  often  incicaiesand  rarely  diminishes. 

But  however  important  this  mntcriat  supporl  may  bo 
to  our  existence  and  wi^lt  being,  it  is  by  no  me-irts  all 
that  is  required.  There  is  another  factor  which  enter* 
into  the  product,  namely,  the  pergonal  scicniific  suppnrt 
of  OUT  best  men.  It  is,  I  think,  nol  too  much  to  s.iy, 
that  without  Iheir  presence  our  meetings  would  fail  in 
their  chief  and  most  important  element,  and  had  be^t 
be  discontinued  altogether.  We  make,  it  must  be  ad- 
mitted, a  demand  of  sensible  magnitude  in  callin;  upon 
men  who  have  been  actively  engaged  during  a  vreat 
porliun  of  the  ycAr,  at  a  sejiion  when  they  may  fairly 
look  for  relaxation,  lo  atietid  a  busy  meeting,  and  to 
contribute  lo  its  proceedings;  but  unlets  a  fair  quota 
at  least  of  our  veterans,  and  a  good  muster  of 
oar  younger  men,  put  in  their  appearance,  our 
gatherings  will  be  to  little  purpose.  There  was  a 
period  within  my  own  recollection  when  it  was  un- 
cvrlain  whether  ihe  then  younger  members  of  our 
■cicniific  growth  would  cast  in  their  lot  with  us  or  not, 
and  when  the  fate  of  Ihc  Association  depended  very 
much  upon  ihcir  decision.  They  decided  in  our 
favour  i  they  have  since  become  Presidents,  Lecturers, 
nod  other  functionaries  of  our  body ;  with  what  result 
it  is  for  you  to  judge. 

Of  the  adv.intages  which  may  possibly  accrue  to  the 
locality  in  which  our  meetings  are  held,  it  is  not  for  us 
to  spe.->k  ;  but  it  is  always  a  gruund  for  sincere  satis, 
faction  to  learn  thai  our  presence  has  been  of  arty  use 
in  slimulaling  an  interest, or  in  promoting  local  efforts, 
in  Ihe  direction  of  Science. 

The  functions  of  the  British  Assodation  do  not, 
however,  terminate  with  the  meeting  itself.  Beside 
the  special  committees  already  mentionexl,  there 
remains  a  very  important  body,  elected  by  the  General 
Committee,  vii.,  Ihc  Council,  which  assembles  at  the 
office  in  London  from  time  to  time  ns  occasion  requires. 
To  this  body  belongs  the  duty  of  proposing  a  Presi- 
dent, of  preparing  for  the  approval  ot  the  General 
Committee  the  list  of  Vice-Presidents  and  sectional 
officers,  the  selection  of  evening  lecturers,  and  olher 
■urangements  (or  Ihe  coming  meeting. 


At  the  present  lime  another  class  of  questions 
occupies  a  good  deal  of  Ihe  attention  of  Ihe  CoundL 
In  Ibe  first  generation  of  the  Association,  and  during 
the  period  of  unirriiten,  but  not  yet  traditional,  law, 
questions  relating  lo  our  own  organisation  or  procedure 
cither  "settled  themselves."  or  were  urisdy  left  to  the 
discretionary  powers  of  those  who  had  taken  part  in 
our  proceedings  during  the  early  years  of  our  exist- 
ence. These  and  other  kindred  subjects  now  require 
more  careful  form  ulari  sat  ion  and  more  deliberate 
sanction,  And  it  is  on  the  shonlders  of  the  Council 
that  the  weight  gf  these  matters  in  gcneial  falls.  These 
facts  deserve  especial  mention  ot>  the  present  occasion, 
because  one  part  of  our  business  at  the  close  of  this 
meeting  will  be  to  bid  farewell  olBciallj  to  one  who  haa 
served  us  as  Assistant  Secretary  so  long  and  so  assiduously 
thKt  he  has  laKcily  beoamc  our  main  tepctluiy  of  inli:»ma. 
tion.  and  our  mcnioc  upon  questions  of  prtccitcni  and 
prooMlurc  The  post  hitherto  held  hy  Mr.  Gnffltli  (for 
JI  Is  to  him  that  1  allude)  will  doubtless  be  well  filled 
by  the  able  and  energetic  mcmbn  who  has  been  nominated 
in  his  place  i  but  1  doubt  that  even  he  will  be  glad  for  some 
lime  to  come  to  draw  largely  upon  the  knowlolgc  and 
cxpcrienee  of  his  predeceasor. 

But,  beside  matters  of  tniemal  arrangement  and  orgsni* 
sation,  the  duties  of  Itvc  Council  comprise  a  varietj'  of 
scientific  subjects  referred  to  ilKm  by  the  Oenenl  Com- 
mittees, at  the  iniiiarKic  of  the  Commiilceof  KocommcDdB- 
lions.  Ii»  dciibcTAtion  imit  occasionally  for  action.  With 
Ihe  increasing  activity  of  our  body  in  general,  and  mwe 
particulaily  with  that  of  our  various  officers  these  duties 
have  of  laic  ye^trs  become  more  varied  and  cmcious  than 
formnly ;  nor  is  it  to  be  wished  ttial  they  should  diminish 
in  cither  variely  or  esieni. 

Once  mote,  (jucstiona  beyond  our  iiwn  csnstilnttrtn,  And 
e\'cn  beyond  the  scope  of  our  own  immeiliaie  aciiun,  such 
as  cducsuion,  legislation  alfeciing  cither  the  promotion  or 
tlic  applications  of  science  in  industrial  and  sodal  life, 
whicti  have  suggested  tbemsctvcs  at  oui  meetings,  and 
iccdved  the  piclimtnary  sanction  of  our  ComiiiittK  of 
rf  Recommendations, are  (icquentlyrcfi;ircdlt>  our  Council. 
Thc^se,  and  others  which  it  is  unnecessary  lo  particularism 
wherhcr  discussed  in  Cull  Counal  or  in  committees  specially 
appikintcd  by  (h»i  bady,  tender  the  duties  of  our  council  lots 
as  onerous  as  they  are  important, 

While  the  Government  has  at  all  times,  but  in  a  more 
marked  manner  of  late  yeais,  recognised  the  Royal  Socitay 
uf  London,  with  representatives  trorn  tiie  sister  societies  of 
Dublin  and  of  Kdinbuigh,  as  the  body  CO  which 
It  should  IdiJc  for  counsel  and  advice  upon  scicniific 
questions,  it  has  stilt  never  shown  Itself  indisposed 
tn  receive  and  antenain  any  n-cU-considered  reoont- 
mendation  from  the  British  Ass<uiciACiun.  Two  special 
causes  have  in  all  probability  contributed  largely  to 
this  result.  Krsl,  the  variety  of  elements  comprised 
by  the  Association,  on  account  of  which  its  recom- 
mendations imply  a  more  general  concurrence  of 
scientific  opinion  than  those  of  any  other  scientific 
body.  Secondly,  the  peculiar  fact,  that  our  period  of 
maximum  activity  coincides  with  that  of  minimum 
activity  of  other  scientific  bodies,  is  often  of  Iho 
highest  importance.  At  the  very  time  when  the  olher 
bodies  arc  least  able,  wc  are  most  able,  to  givp  dfrliberalc 
consideration,  and form.il  sanction,  to  recommcndaliuns 
whether  in  the  form  of  applications  to  Government  or 
otherwise  which  may  arise.  In  many  of  these,  time  is 
an  element  so  essential,  that  it  is  not  loo  much  to  say, 
that  without  the  intervention  of  Ihe  British  Association 
many  opportunities  for  tho  advancement  of  Science, 
especially  at  the  seasons  in  question,  might  ha^'e  been 
lost.  The  Govenimcnt  has  moreover  formally  re- 
cognised our  scientific  existence  by  appointing  our 
[Pendent  for  the  lime  being  a  member  of  the  Govern- 
mciA  ¥utv4  COTBwi\\«R\  mA  v\av^'*-'***  *6fc*^"** 
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testimony  to  aur  importanoe  and  utililv  bjr  imposing 
upon  our  Prcsidcni  and  af&ciira  a  ▼uieiy  of  dutlet, 
among  which  are  conspicuotis  Iho.tc  which  arise  Out  of 
its  venr  liberal  exetctitc  of  ciric  and  olhcf  liospiLalily. 

Of  liie  OKtuie  and  fiincULmtt'  u(  the  ProittcntUl  addicss 

thift  b  pahato  nciitirr  (tie  time  nor  the  plan  l<>  spckki 

but  il  1  might  tat  a  iiiufncnt  (orga  t'le  poipow  lor  wtiieti 

wc  itre  now  Auemblcd,  I  woutil  uko  ilie  «ppoiiun>i]r  of  ic- 

miMling  tho*e  wtio  lute  not  attended  many  ol  our  fonner 

roeainES  thai  our  annual  toluntc*  contain  a  kmg  Miia 

i  -ol  addreucs  on  the  ptogrcsi  ol  Science,  frata  a  nnmlKi  of 

ooi   moat  eminent   men,  to  which  there  is  paltaps  no 

paiallel  etsewheie.     llicw  addreun  afc  pcihip«  as  ic 

Duukatilc  for  iltdr  vaiicty  in  mode  of  trtatmnit  as  for  the 

value  ci!  ihcit  sulijn^t- matter.   Some  of  oui  Prcudcnls,  and 

e^pcci^lly  ihu»  wlio  o(!ictaUiJ  in  ibc  earliec  days  ol  oui 

ciisienoe,  have  passed  in  review  the  vaiJous  branches  ol 

fSckace,  and  l^a>c  nutcd  the  progress  made  ia  cacli  duiing 

the  otiicM  yciir.    But,  aa  the  raiious  Sdences  have  dt> 

mondcd  more  and  more  speaal  iiaatmBnt  on  Uk  part  of 

Itioac  who  Actiuusly  |iunac  ihcm,  >o  ba«c  the  cases  of 

1' hdiTldoals  who  can  of  (heif  own  tnowlrlge  ffi«e  anyihioK 

'■pproachins  to  a  general  RView  become  mote  and  more 

tare.     To  this  may  be  added  the  fdct  ihat  although  no 

jmf  is  v>  bancn  a»  lo  fail  in  affording  sufficient  crop  foe 

a  strictly  sdentilic  budget,  or  for  a  detailed  repon  of  prn- 

^iti*  in  ir-v.irfti,  ya  one  jeat  i«  moirc  tcriile  than  another 

in  gtowihi  [>(  lutficicnc  prominence  la  arrrjL  the  attention 

oC  the  gene:al  public,  and  to  supply  lopio  suitaljlc  lor  the 

addrr**.     Uii    ttiese  aocounls  apparently   such   a   Piesi- 

deiilial  survey  has  ceased  to  be  annual,  and  has  dropped 

Intoan  iniermiKcnce  oF  longer  period.    Some  riesidcnis 

fcavc  m;i[]c  a  scientific  principle,  such  as  ihc  Time-clcnicni 

in  iiamial  phenomena,  or  Cunlinutty,  or  Natural  Selection, 

:  ihcmc  of  thdr  discourse,  and  have  gatlieicd  illusua- 

.  from  taiious  branches  of  iinonvlcdgc.     Utheis  again, 

ig  ihcii  own  special  subject  as  a  fundamental  Dotc.  and 

[.Ihcnce  moiiulaiing  inlooEherkindrcd  keys,  have  borne  tuti- 

ttnony  to  the  Eact  ihal  do  subJTci  is  so  ipecial  as  to  be 

I  devoid  of  txaiing  or  ol  influence  vn  many  oilieis.     Some 

:  dociibed  the  soccessire  staf^es  of  even  a  single  but 

apoitani  invcMgaibn;  and  white  tracing  the  growth  of 

thai  particular  linn,  and  ol  the  ideas  Invdved  in  it,  have 

tDcidcntaUy  shown  to  the  ouier  world  what  manner  ol 

business  a  serious  in^cui^atiun  is.     l^t  ihtrc  is  happily 

no  paiKm  or  pieotdent  which  the  President  is  bound  to 

follow  ;  bnth  in  range  of  subjcct-mailcr  and  in   mode  of 

licaimuit  each  tias  cxaeixod  bis  undoubcod  right  of  lalung 

k-An  fa»tcpcii(!nit  tine.    And  it  can  hardly  be  doubted  chat  a 

L)udiciiOus  cscicisc  of  this  freedom  has  oootriboted  mote 

I  anytluiig  else  to  sustain  the  iutcrcsl  of  a  scjiea  of 

ditouutscs  cxicciding    now  over  nearly   hall   a 

pCcntuiyi 

The  ruture  of  ihe  subjects   which    may  fairly    come 

I  irilliin  ibe  scope  of  such  a  discourse  has  of  late  been  much 

fBacuNed;  and  tho(|ucsiion  isonc  upon  wbich  rrciyoncof 

course  is  entitled  to  fwm   his  own  juilgmeaii  but  lest 

'  ikiee  sluuld    be  any  roisapprcheasliin  as  lo  how  far  it 

FoDnecins  us    in  our  ccrporaie  capadty,  it  will  be  wdl  to 

mnind  my  hearers  that  as,  on  the  one  haml,  theie  is  no 

discueiiion  on  the  Prcsldcniial  address  and  (he  members 

B*  a  body  express  no  formal  opinion  upon  it,  so,  on   the 

Lixbcf,  the  Association  caniMC  faitly  be  consjdercd  as  in  any 

Bvay  commiilcd  10  its  tcaaur  oi  condueloDa.     Whether 

i>lhls  immunity  From  commrni  and  reply  he  really  on  ihc 

^Ivbole  to  wh-JHiageous    to  the    President  as   might   bt 

I  Svppuccd  need  not  here  be  discussed ;  bat  suffice  it  to  say 

hbiai  Itic  case  of  an  audience  asK-inUed  to  liwcii    wiilioui 

biBscassion  fu>ds  a  parallel  cIcrwhcTr,  and  in  the  parallel 

[;OMe  It  is  not  scnetally  considcrol    that    the   rcsak  is 

allogeiher  either  advaniageous  to  the  speaker  ot  coridociTe 

lo  excellence  in  the  discaurtc. 

But,  apart  from  this,  the  quesiioa  of  a  Umitatkm  of 
nngr  ia  the  tuhjcct-matltt  for  il«  Prcsidenlal  addicss 


is  nut  (|uue  Si)  simple  as  may  at  tint  Mgbt  ^ipeat, 
must,  in  foa,  be  Uien  in  mind  that,  wbUe  vn  ttie  oik  hasl 
knoi* le<lgc  is  disiina  Irom  opinion,  from  feeling',  and 
all  ulbci  nwdca  of  suggcsnte  impituion,  >:iil  the 
knowledge  are  at  all  tunes  capandingi  and  Uk 
of  the  knnwn  and  the  unknown  arc  ncicr  rigid 
manenily  fiacil,  7'liAt  which  in  time  pjut  \.<t  fit 
belonged  10  one  oik  gory  may  in  litnc  luiure  bdi 
IIk  other.  Oar  ignofanee  eonsists  partly  in  ij^noiance 
actual  facts,  and  partly  also  in  igtKxance  of  the  poMt' 
range  of  ascenoinable  fact.  Il  we  could  lay  du«n  bcLit 
hand  precise  Imiiti  of  pOkciule  knowtcdii*CT  the  piulilon 
Ptiysical  Science  wujIJ  be  already  half  sulml.  Dui 
qucxion  to  which  the  sacntiAc  ciplorct  bas  often  to  ailitnst 
himself  IS  nut  rocicly  whether  he  b  able  to  sulvc  i 
o«  thai  praUcm.  but  whether  be  can  so  far  untaMi 
tangled  threads  of  the  niaucr  with  wludi  be  has  10 
as  to  weave  them  idio  a  definite  problem  ai  alL  He  i>  not 
like  a  candidate  ai  aa  cjtaminatioo  m>h  a  ptccaw  >u  4 
qacsiiotu  placed  bcfcuo  him  he  moat  first  tumtelf  an 
the  part  ol  tlie  uamincr  and  scleO  ([UCMions  ftum  the 
repertory  cf  nature,  and  upon  ibem  found  others,  whidi  in 
some  sense  arc  capable  of  definite  solution.  U  hia  tfm 
Mxm  dim,  he  must  look  sicadfasUy  and  with  hope  into  tbe 
mi«<y  xision,  until  the  very  clouds  wreath  thensclma  Ian 
definite  t>imB,  If  hjs  car  aeem  dull,  be  most  liom 
patiently  and  with  sympathetic  trust  to  the  iauuut 
whispering*  of  naiuio— the  gnddcu,  as  she  has  bem 
called,  oi  a  hundred  viMcca — until  here  and  there  be  caa 
pick  out  a  few  simple  notes  to  which  his  r>wii  powcis  can 
resound.  If,  then,  at  a  tnonent  wtieti  he  fttfls  hitasdl 
plaoed  00  a  pinaade  from  whidt  be  is  called  upon  to  take 
a  pcispcciive  survey  of  the  range  ol  icicncc,  and  lo  idl  ut 
what  he  can  ecc  from  his  vaiiiage  stuund  ;  if,  ai  such  t 
momcni,  after  draining  his  ^au  to  the  veiy  wigs 
of  the  borison,  and  after  describing  the  mote  dnUBl 
of  wcll*dcSned  objects,  he  ebi»ild  give  lUKrance  alw 
M>  soDK  of  (lie  subjective  impressions  which  be  » 
coatcious  of  n«eiiing  from  r^ions  beyond;  if  he 
should  depia  possibilities  which  seem  openinx  tu  lib  view 
if  he  should  explain  wfiy  be  thinks  this  a  mere  Mmd  aJIcf. 
and  ihai  an  open  path  ;  then  il^e  fooli  and  the  lots  wonkl 
be  alike  ours  if  we  refused  to  Itnen  calmly,  and  terapa- 
atdy  to  form  omi  own  judgmenl  on  what  we  hear ;  iba 
assuredly  it  is  wc  who  woull  be  cumaiitting  the  cmx  ^ 
confounding  matters  of  fact  and  maiicis  of  opiaun  il  wi 
failed  lo  discfiminaie  between  the  various  cfcmcnu  Ooa> 
rained  id  such  a  discourse,  and  assumed  tlioi  they  hod  a3 
been  put  an  Ihc  same  looting. 

but  to  wh&te«ci  decision  we  may  each  come  on  tbeii 
conirovcrted  points,  one  thing  appears  clear  frora  a  ntr> 
■pect  of  paH  upcficncc^  viz.,  that  fitst  ot  last,  cither  at  thi 
ousct  in  bis  choice  of  sulqeci  or  In  the  conclusaoos  uhw 
maccly  drawn  ihcrcfmtn,  ih(  Ptesideni,  accotding  to  hu 
own  account  at  least,  finds  hiouell  on  cvciy  occeasion  ia  a 
position  of  "exceptional  cr  mare  than  usual  diScsliy,'^ 
And  your  present  icprctent olive,  like  hu  prvdeetnsn, 
fcela  himscll  this  moment  in  a  simitat  prcdtcamcni. 
T'he  reoto.i  which  he  now  oHeis  is  that  tlie  bfantb  el 
science  which  he  represents  is  one  wIium  lines  cf  advanctt 
rlcwcd  from  a  mathematician's  own  point  rA  tlcw.  o0ei  ao 
few[iainuof  cantaci  with  the  ordinary  upciiencES  ol  Ue 
or  intKlcs  ol  thought,  itint  any  aocouni  of  its  ucitial  pro- 
gress which  he  might  have  attempted  muu  have  tailed  in 
Hie  first  requisite  of  an  address,  iuundy«  that  ^f  being 
inlelligible. 

Now  if  Ibis  cMteiic  view  had  been  the  only  aspro  ol 
the  sabjrci  which  be  could  present  la  hi*  Itearcrs,  be  might 
well  hare  given  up  the  aitcmpL  iu  despair.  Sui  aitbmigh 
in  its  technical  ch.iractci  m.iihcm.ttical  science  sulSctsttw 
inconveniences,  while  it  cnpyi  the  dignity,  of  its  Otvmpiaa 
posiiioa.  Kill  ill  a  liss  forrnol  sarh  ot  \a  dbyt^,  it  r.'ii 
are  pleased  so  to  call  it,  it  is  foaad  ptmnt  at  many  aa 
uncxyecU'i  vMin%  wi&  althou^  some  of  its  may 
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bxtK  launt  in  special  titngfuagc,  not  a  few  hare,  all 
tbrough  our  scicDilAc  liCe,  am)  axa  id  alm<;«f  evciy  accu- 
rale  utterance,  like  Motl^re'ii  wc-U  known  chAnctet,  been 
talking  inaibeniatics  without  knowing  it.  It  Is,  nmceovet, 
a  fact  not  to  be  oveilookH  that  tlw  appearanue  ol  itola- 
lion,  wa  eantfiitamit  in  tnsthemalicn,  appertain*  in  a 
gnaerr  o»  less  dej^e  lo  all  «hef  science*,  awl  perhaps 
ftUo  10  alt  porsuits  In  llfr.  In  Its  hi^heu  Hi^ht  cacd  soars 
to  a  diiiaticc  from  lu  (tllowi.  Each  t«  puisucd  alone  for 
hsmm  take,  and  wittxiut  reference  to  its  conmciiun  wii)!, 
or  its  appticMioa  tu,  anjr  other  subject.  The  pi'>ncet  and 
the  acltaneed  goard  arc  of  ncceiiit)'  Ac|iar.-tted  fr^m  the 
main  bakJ}>,  and  in  this  Kspcci  mathemaiin  iioe«  nut 
materia] I  r  difTer  frocn  ba  neighbours.  And,  ihcRforc,  as 
the  solnaViDCSS  of  matbetnatics  has  been  a  frequent  Iticnic 
of  dtacoarK,  it  may  be  noi  ahogeiher  uniirofi Utile  to  dwell 
for  a  short  time  upon  ibc  other  side  of  the  {)u»tion,  and  lo 
ioquirc  wticttia  there  be  not  points  of  oonuct  m  mcihml  at 
tn  Butjea-nuiiief  between  niaihemailcs  and  the  Mitef 
world  which  haic  been  liequcmly  ovtilookcd ;  whether  its 
Kites  do  not  in  aome  cases  lun  (larailcl  to  those  oE  utlici 
occupations  and  purposes  of  life;  and  la«(ly,  whether  tve 
nay  not  bcpe  lor  some  chan|;e  in  the  niiitudc  too  often 
assomcd  towards  it  bj  the  reprcwntuiiTca  of  othei  branches 
ol  knowledge  and  of  menial  activity. 

In  hli  PicUecio  the  "  PiincipJa"  New  ton  ^vesexprcs- 
sioo  to  some  general  ideas  which  may  well  serve  as  the 
key  .note  for  all  future  uncranccs  on  the  relation  c-f  mai  he- 
matics K>  natural,  including  also  therein  whai  arc  com- 
mmlf  called  anififial,  phennmena. 

"  Ttic  andcnta  diridcd  mechanics  into  two  parts,  raiiona) 
and  practical ;  and  since  artitans  often  work  inaccurately, 
it  catiw  tn  pass  Chat  mechariict  ;t.td  geometry  were  dis. 
dngtuslKd  in  this  way,  ihai  cvciything  accurate  was 
referred  to  fcomeity,  and  cter^ihin;;  inaccuiate  to  mecha- 
niea.  Dot  the  inaccu(ai.ie<  jppeiU'n  to  the  artisan  and 
not  to  the  an,  anil  Bvotnctiy  iisdf  has  Its  foAindation  In 
ncctaanical  praciicc.  and  Is  in  (act  nothing  else  than  th;it 
pan  of  univeiul  mechanics  which  accurately  lays  down 
and  (lenionstraics  the  art  of  measutiiig."  He  nut 
exptaiai  that  raibiial  mcchanica  is  the  sdcncc 
of  moiion  multinff  from  force?,  and  adds.  "  The 
wkole  difficulty  of  philosophy  seems  to  me  to  lie 
)a  intesiigatin);  the  [orccs  of  nature  frum  the 
phenomena  of  motlmi.  and  in  dcinonstnting  lliai 
from  these  forces  other  phenomena  will  ensutr."  T)ien, 
alter  slating  (he  jirohlrni*  cif  which  hi:  has  tmtc>l  in  the 
work  itMrir,  he  uys,  "f  would  chat  all  Mha  natural 
pheuumeua  might  amiliarly  be  dedufled  from  mechanical 
priacipJcs.  For  many  thinj-s  mow  mc  i™  suspect  that 
cveiythinK  dcpemU  upon  certain  forces  in  *iriue  of  which 
the  particles  ol  bodic:>,  through  forces  n«  yci  nndcrstoott, 
an  lithcf  impelled  ingelher  so  as  to  cohere  in  re^uUi 
fignres,  or  are  rcpelleU  and  recede  fixitn  one  another." 

Newton's  views,  then,  nrc  dear.  He  rc;;ards 
maittcmatics,  rtoc  as  a  meihod  indeprnrient  (if,  though 
applicable  to,  variutis  subjects,  but  as  iiscif  the  higher  side 
or  aapeo  ol  the  subjects  themteh-es ;  anil  it  would  be  iiitle 
nore  than  a  transliiiinn  ai  hi*  notions  incoolhtt  language, 
Bnle  mijrethana  parapliraseof  his  own  wurds,  if  wc  were  to 
describe  the  mathematical  as  one  aspect  ul  the  matrrial 
world  ilselt,  apart  fiom  which  all  other  ;tiipecis  arc  but 
inoomplcie  sketches,  and,  however  accurate  alter  tlicir  own 
kind,  aic  still  liable  tn  the  impecErciions  of  the  Inaccuraie 
srti5cer.  Air.  Buiriwes.  in  bis  prcfaoe  to  the  first  voUime 
of  the  *' Traasaaions  of  Hie  Royal  Irish  Academy,"'  haa 
eanied  out  the  same  argument  approaching  it  tiom  Ihc 
other  side.  "  No  one  scknccj'*  he  say*,  "  is  so  liiile  con- 
necteil  witJi  ihe  rest  a*  not  to  aflbrd  many  principles  whose 
ose  may  estead  conMdciably  beyond  [he  sflencc  lo  which 
they  pTim-ttily  belong,  and  no  proposition  is  so  purely 
theoresical  .-is  to  be  incapable  of  being  applied  to  pr;nsicil 
fKirposcs.  There  is  no  apparent  onnneciion  howce-n  dura* 
tint  aitd  Ihe  cyckiMlal  arch,  the  properries  of  which  have 


furnished  us  with  the  best  method  of  nieasuting  time ;  and 
he  «rlK>  has  made  him»lf  master  of  the  nsiuie  and  affcc. 
lions  of  Ihe  togaitihmic  curve  has  advanced  oocuidctably 
towards  afceri.iining  the  proportionable  density  of  the  tit 
at  r:iriouB  distances  from  the  earth.  The  researches  of  (he 
mathcmatJcian  ate  Ihe  only  sure  groand  on  which  vc  can 
reason  from  czpcrimmts;  and  how  far  experimental  sdeaoe 
may  assist  commciCial  inlercMs  is  oincod  by  tl.c  success  of 
manufaccums  in  countilcs  where  the  h»n'I  of  tlie  anlficer 
has  taken  its  direction  fiom  the philosopticr.  Ctery  manu- 
facture is  in  reality  but  a  cliernical  pioccss,  and  the 
machinriy  rt'<)uisttc  (or  carrying  It  on  but  the  lighr  nppli- 
caiicni  of  oRtain  propoaiunns  in  rational  infdianlcs."  Sg 
lar  your  Academician.  Every  subject,  IhctcfLin-,  whether 
in  its  usual  accqiiation,  scientiKc,  or  otherwise,  may  haw 
a  maihera^iticil  aspect ;  ns  soon,  in  fact,  u  It  beoomes  a 
matter  o(  strict  meawremmr,  or  of  numcncal  statement, 
so  soon  does  it  enter  upon  a  m.iiticmaiical  phase.  This 
phase  may,  or  it  may  not,  be  a  prelude  to  another  in 
which  the  laws  of  the  subject  are  ei}i(csseil  in  alge- 
braical loimulic  or  te])ieccnted  by  gcomctrcal  fij;u[cs. 
But  the  real  gist  of  the  buriness  does  not  always 
lie  m  the  mode  of  esprcssion.  and  Ihe  fascination 
of  the  furmulx  or  other  mathematical  patapher- 
n^Eia  may,  after  alt,  be  a  little  more  than  that  o(  a 
theatrical  transformation  scene.  The  process  of  reducing 
lo  Foimultf  is  really  one  of  abstraction,  the  results  of  which 
are  rot  always  wholly  on  the  ride  of  gain;  in  bet,  thiough 
the  process  itself  Ihe  subject  may  loose  i»  one  ics{<cci  even 
mute  than  ic  gains  in  ani^ilicr.  Out  long  bdoie  sued 
abstraction  Is  oompleiely  allained,  and  even  in  cascA  where 
it  is  never  attained  at  alt,  a  subjctrt  may  to  all  intents  .-tnd 
purposes  become  ma'hemailcal.  ft  is  nut  so  much  elabo- 
ra'e  calculations  01  abstruse  processes  which  characteiiSe 
this  phrase  as  the  principles  of  picci^oo,  of  exactness,  and 
of  proportion.  But  these  are  principles  with  which  no  true 
knowledge  can  entirely  dispeiise.  I(  it  be  Ihe  general 
scientific  spirit  which  ai  tlic  outset  moves  u{xm  the  (ace  o( 
the  waten,  and  out  i-I  the  unknown  depth  bilngs  (orih 
light  and  living  forms,  it  is  no  less  the  mathematical  s|drii 
which  breathes  ilic  btt^ilh  of  life  into  whal  would  udietwise 
have  ever  remained  dry  bones  of  fact,  which  reunites  the 
scattered  timbs  aiul  re-creates  from  them  a  new  and 
orj;anic  whole. 

And  as  a  matter  o(  taa,  In  the  words  used  by  Profeuot 
Jcllett  at  our  meeting  at  BcMaar,  viis.,  "Not  cnly  are  wc 
applying  out  methods  to  many  sciences  already  rccvj^iiscil 
as  belonging  to  the  legiiimaic  province  of  maihem.iiicv, 
but  we  are  learning  to  apply  ihc  same  inBirumcni  10 
sciences  hithctCo  wbully  01  partially  iiidcpt'ndent  of  its 
authority.  Physical  science  is  Icami.ig  more  and  more 
everyday  to  sec  in  the  phenomena  of  Nature  modifications 
ol  llial  one  phcrtunicniHi  (namely.  Motion)  whicii  is  pcca> 
Ituly  under  the  powci  ol  mathematics."  Echoes  arc  ihcscv 
fnr  off  anri  iaint  perhaps,  but  still  true  echoes,  in  answer  to 
Newtrn's  wi^h  that  all  these  plicnoniena  may  some  day 
"  be  deduced  (lom  mechanical  prindpLcs." 

If,  turning  from  this  aspect  of  the  subject  it  were  my 
purpose  to  enumerate  how  the  same  tendency  has  evinced 
itself  in  the  Arts,  unconsciously  it  tnay  be  Lo  the  arilsu 
Ihemsekcs,  I  might  cull  ns  tMlnesscs  each  one  in  lurii 
with  full  reli.inceon  ihc  leslinwny  which  they  wouKI  bear. 
And,  having  mote  special  rerctcnc:  tu  matliematics,  I 
might  confidenily  point  to  Ihc  accuracy  if  racAsurtmenI, 
10  the  Ituih  of  cune,  which  accordiTig  to  modem 
investi^tion  is  Che  key  to  Uie  perfcciJon  o(  classic  art,  I 
might  (riumphancly  cite  not  only  the  arehitccts  ol  all  ngcs, 
whose  art  so  manifestly  rcsW  upon  mathematical 
principles ;  but  I  mighi  cite  also  Uie  Uierary  as  well  as  Itie 
artisric  remains  of  Ihe  §reat  ailLsIs  ol  Cinqneoenio,  buch 
pxintrrs  and  sculptors,  in  evidence  of  the  geometry  aitd 
the  mech.inica  which,  having  been  laid  at  the  fuundaiion, 
njtpcar  (o  have  found  tV«w  ti^'^  M'jit*'M4!.  '(t\-v<j^-(£s.  *«. 
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tc,  bai  natKt  lo  oundtes  in  both  dme  and  place,  I 
might  (miai  witli  utiifaction  loihc  |{rcU  tchool  of  Engluh 
conkirucicqs  ol  the  i8th  ccoiuiy  in  the  domcciic  uta  i  and 
lemlM  yiM]  ihM  doi  only  the  engineer  and  tbcaichiiea, 
buicitn  the  cabiiKt  makcia  tkvolcd  haU  the  tpacc  oi  their 
books  to  pcr&pcciiic  and  to  ihc  principles  wheirby  solid 
ftguna  may  be  liclmcatctl  on  pai>M,o;  what  it  now  icfntrd 
d^ciiptive  gecoKUy. 

Nor  perhaps  would  the  Kicnccs  whidi  miocm  ifactnMlvcs 
with  irAWmin*  and  siievch,  nor  the  kindred  an  ol  miuic, 
nor  eici  lilrr^lure  ii-ictf,  if  Ihoiaughly  probed,  offii-c  fcwfr 
points  oi  dependence  upcn  the  science  of  wbich  1  am 
Speaking.  ^VhaI,  in  laci,  ii  logic  but  that  pan  of  uniterul 
rtawning  ;  giamin^r  l>ul  ihat  pail  □(  untTrnal  micccIi; 
hannoDy  end  opoTiitipuint  but  Uiat  pan  vf  umieisal 
music.  "  wliich  accurately  lays  down,"  and  demonRrratcs 
{so  fai  as  dcmtxislratinti  is  pautbic)  ptnric  methods 
appciialniiig  to  each  of  time  iiits?  And  I  tui|jrlil  even 
Bji^eal  l»  the  common  cimttcm  whicit  S|icak4  of  the 
nuihemaiic^l  as  the  paitcin  fbrm  of  icasuning  and  model 
of  a  predsc  style 

Taking,  then,  prrmion  .-ind  nacineaa  as  the 
characteristics  which  distinguish  the  mathcmntjcal  phase 
of  a  subject,  we  aie  naturally  ted  to  expect  that  the 
apptonch  to  sudi  a  phase  will  be  incticaicd  by  Itiocaalnf 
appticaiiun  nl  the  piiociplc  of  mtasuTciiicDt,  and  by  die 
inpoiiartoc  which  is  attached  to  nnmctical  result^.  And 
this  very  ncecBsary  amdiiioii  foi  prosiess  may,  1  think,  be 
fairly  dcsciibrd  as  one  of  the  main  features  ol  scientific 
advance  in  ttic  prcMni  day. 

If  it  weic  my  (jurpotr,  by  descending  into  the  arena  ol 
special  Kici)oe»,  to  slitnw  how  itie  must  variuus  iitvestiea- 
tloBS  alike  tend  lo  issue  In  measurement,  and  lo  that 
nttcnt  lo  assume  a  niathcmaticil  phHsc,  I  should  be 
eciibacrassed  by  the  abundance  at  i^siances  which  mtKht 
Le  adduced.  I  will  thetcroic  conliac  myself  to  a  passing 
nuiicc  ol  a  wry  (ew,  selecting  tl)t.ie  whicb  caeniplily  not 
04ily  ibe  Kcneial  tendency,  but  also  die  special  cliaractei  of 
Ihc  mcasuicrocnis  now  paniculaily  rcqjired,  viz.,  tlia.t  of 
ininuCcness,  and  the  indirect  niclhod  by  which  alone  we 
can  at  pnaent  hope  id  approach  them.  An  ohjrcl  basing 
a  diameter  of  an  8a,oooth  of  uuiiich  is  pcihapt  lhcsmille«t 
ol  wliicb  the  micfosco]*  coulil  gitc  any  »icli.d(firie<l  irpre- 
scntani.41 1  and  it  in  impioliabtc  that  one  of  ■  io,oooih  of  an 
incb  could  be  singly  discerned  with  the  Jiigticst  powers  at 
oui  ctJtiimand.  Hut  the  solar  beamn  and  the  cleciilc  light 
reveal  to  u«  the  piewnce  ct  bodies  lar  smaller  than  these. 
And,  in  the  absence  of  any  nicanscl  uimning  tbem  singly, 
I'liilejjor  Tyndnll  h:is  sug'gcstcd  a  scale  of  these  minulc 
olijccis  in  inrnn  ol  the  lengths  uf  lun^inilerous  waves.  To 
Ibis  he  was  led,  not  by  any  ailcitipl  at  indiviituai  Tti^rasuic- 
mcnt,  but  by  taking  account  ct  ihem  in  the  aggit^atr. 
and  iiLici^irig  the  tints  winch  tlicy  scalier  Laterally  when 
clustered  m  the  form  of  actinic  clouds.  The  small  bodies 
with  which  experimental  Science  has  Ktxmly  cumc  inio 
contact  are  not  canliiied  trr  gaseous  molecules,  but  cum. 
priK  also  complete  organisms ;  and  the  same  philosopher 
has  made  a  profound  study  of  the  nnomentous  influence 
ririlr>!  by  these  minute  organisms  in  the  ecnnomv  cf  life. 
And  il,  in  view  tf  their  specific  effects  whether  dElctrrious 
or  other,  on  hum.in  life,  any  i^u.-ilitaiive  cla«sitic.ition, 
or  qu»ittitative  rvtimalclx:  ctci  piiuible,it  seems  that  it  must 
be  effected  by  seme  such  nietbud  as  that  iiidicaied  above. 
Again,  lo  cnumcrnie  a  few  more  instances  of  the 
mcitiircmcnl  of  minute  tjuantities,  there  arc  Ihc 
average  tlisiancvs  o(  molecules  from  one  another  in 
various  ^scs  and  at  %'arious  pressuivs ;  the  length  of 
their  free  patii,  or  range  open  tor  tlicir  motion  without 
coming  into  collision ;  tl>er«  are  muvemenis  causing 
the  prenurcs  and  differences  of  pressure  under 
which  Mr.  Cronlces'  riidiometers  execute  their 
wondttrful  rvvolnlions.  There  are  the  excursions  of 
the  air  while  transmitting  noies  of  high  pitch, 
mhicA,    throtigh    the   rtseanhes   ol    Lord    Rayleigh, 


appear  lo  be  of  a  diminutivencss  altogtther 
unexpected.  There  are  the  molecol.ir  actions  brouelit 
into  play  in  the  remarkable  eaperiiDcnis  by  Dr.  Kerr, 
who  has  lucceeded.  where  even  Faraday  failed,  in 
effceting  a  visible  rotation  of  the  plane  of  poUrisation 
of  light  in  its  passage  through  etecirified  diclectnes,  aad 
On  its  reflection  at  the  surface  of  a  magnet.  To  take 
one  mar«  instance,  whid)  must  be  present  to  the  minds 
of  us  all,  there  aic  the  infiailesimal  ripples  of  Ibe 
vibrating  plate  in  Mr,  Graham  Bell's  mast  tnarwlloes 
invention.  Of  the  nodes  and  ventral  segments  in  ihe 
plate  of  the  tele  phono  which  actually  conveits  sound 
into  electridty  aad  electricity  into  sounds,  we  ran  at 
present  form  no  conception.  All  that  can  now  be  saJd 
is  thai  ttie  most  pcifcct  specimens  of  Chladni'a  sand  figures 
on  aiibrating  plair,  or  of  Kundt'slycopodiura  hrapiina 
musical  tube,  or  even  Mr.  Sedley  Taylor's  mone  delicate  *«• 
iices  in  the  films  ol  the  IliuucUtiiscopc,  are  tough  aiul  ak<tdiy 
cumpnied  mih  these.  For  notwithstanding  the  fact  that  in 
llic  mot'cnieiits  u4  the  Icleptione-plaie  we  have  actually  rn  oor 
haiht  the  solution  ol  that  old  world  problem,  the  cocuirtioiM 
of  a  speaking  machine  ;  yet  ibe  characters  in  which  that 
solulioD  is  ex).-rc»scdaie  too  small  for  our  powers ddedptwr. 
mcjit.  In  movemcRts  such  ns  these  we  seem  10  loae  sifht 
of  the  distinction,  or  perhaps  we  have  uocoRscioiialy  p«ssed 
ibe  boundary  bcimcai  massive  aiid  molecular  morion, 

Thmugh  the  Pl)onogTS(4)  we  have  not  only  a  mas* 
f.>rmacion  but  a  petmsncni  and  tangible  record  of  the 
mechanism  of  speech.  But  the  difleiencea  upon  which 
articulation  (apait  fioro  loudness,  pitch,  and  quality) 
depends,  appeai  From  the  cspetimcats  ol  Fleeming  Jenkin 
and  of  othei*  in  be  of  micriMcmpie  sixe.  the  microphone 
affords  anotha  instance  of  the  unespcaed  vatoe  of  minute 
variations — in  Ihb  c^se  of  elcctrie  currents;  and  it  it 
remarkable  that  the  (jiM  of  the  innrtimeni  seems  to  lie  tn 
obtaiaing  knd  pcifcctine  that  which  etectridans  have 
hitherto  most  sctupulou^ly  avoided,  vie,  loose  coman. 

Once  moie,  Mr.  Ue  La  Hue  has  brought  forward  aaone 
of  the  results  deiiyed  from  his  stupendous  battery  of  to,o<M 
alls,  strong  evidence  fcr  supposing  that  a  voltaic  dtv 
char);e,  even  when  appartnily  contloucnjs,  may  still  be  an 
interniincnt  phenomenon ;  but  all  that  is  known  of  the 
peiiod  ol  such  inter  mil  Icnce  is,  that  it  must  recai 
at  exceedingly  short  iiiicnals.  And  in  conncoiiMi 
with  this  subjeci,  it  may  be  added  thai,  whatever 
be  the  ultim.itc  rxpUnauon  of  the  strange  stran- 
ficaliun  which  the  voltaic  disi  huge  undergoes  in 
rarefied  sa^at,  it  la  dear  that  the  alternate  dis^usiiioa 
of  light  and  darkness  must  )>e  depcri<lc-nt  on  some 
pciiodic  distribution  in  space  or  se«|uence  <n  time  wbicli 
can  at  present  be  dealt  with  only  in  a  ^-err  general 
way.  In  the  exhausted  column  we  have  a  vehicle  tot 
electricity  nol  constant  like  an  ordinary  conductor,  but 
itself  modiRcd  by  the  paasa^  of  Ihc  discharge,  and 
perhaps  subject  to  laws  diflenog  mBlcrially  from  tbof* 
which  it  obeys  at  atmospheric  pressure.  It  may  also 
be  tlint  some  of  the  featurei  accompanying  stratificalion 
form  a  magnified  image  of  phenomena  belonging  to 
disntptivccrischarge«ingencr».l  ;and  that  consequently, 
so  far  from  expecting  among  the  known  facta  t^  the 
latter  any  clue  to  an  expl.ination  of  the  former,  we 
musi  hope  ullimalcly  to  Fnd  in  'he  former  an  elucidation 
of  what  is  at  present  objure  in  the  Uttef.  A  prudent 
philusuphcTusually  avoids  hu;:a rding any  forecast  uE  tl)» 
oTACticAl  appliciition  oE  a  purely  scientific  research 
But  il  would  seem  that  the  configuration  of  these 
might  some  d.iy  prove  a  very  delicate  means  of 
mating  low  pressures,  and  perhaps  also  fur  cfT«cUli{ 
some  electrical  measurements. 

Now,  it  is  a  curious  fact  that  almost  Ihe  only  small 
ciunntities  of  which  we  have  as  yet  any  actual  measure, 
ments  are  the  wave  lengths  of  light ;  and  that  all  others 
excepting  so  far  as  they  can  b«  deduced  from  these, 
awui.    twttic  AttatmVnalina.      In    tbe   meantime,   when 
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uaable  to  approftrh  thnc  imxil  qaanriiira  indivi'ilually, 
4lA  ndhod  10  which  mt  arc  obliged  to  have  r«courM  is, 
•t  Indlcued  aborc,  ihu  of  averages,  whneb^,  diircEanling 
the  cirenmataDces  of  each  paiticular  cax.  vre  calculate 
ihc  a*rfa|[c  sixe,  tlte  avciagt  nlncity,  the  average  diiec- 
don,  fiC,  o(  a  lar^  number  of  insrancM.  But 
alihough  ihi>  Dicihod  i*  bAW^  upon  e»peTiciicc,  and 
lead*  to  tesuhs  which  maf  be  accepted  as  substantially 
tnx:  although  it  may  be  applicable  lo  any  hitite  inCciva! 
of  time,  01  cnrcr  any  finire  area  of  apace  (ihnl  is,  for 
all  [xaciical  pwpoit*  ol  lite],  tbere  is  no  evldrncc  to 
ahow  that  it  ts  aa  when  the  dimciuiona  ol  ioienal  or  of  area 
arcimJHinitclr  dimiiiislied.  Thcifuib  is  tharihc  simplidty 
ol  mtuie  «hich  weatpieseni  gniKp  la  leally  the  icsull  of 
infinite  aiRipLciity  1  anrt  thai  below  the  unifbrmity  Uierc 
uixlerlics  a  ilivmily  whose  Oqnhi  we  hare  noi  yci  probed, 
anil  whoM  wcici  i>\mx%  ace  stil)  beyond  our  reach. 

The  f>rcvnt  is  not  an  ocraaion  for  mulitplying  ill^isira- 
Itoats,  bul  I  can  litttilly  uroit  a  iKUUdng  aJlusion  to  tmr  all- 
irpportani  instance  of  ibc  application  of  the  siaiiRiical 
mcibod.  Wiihoutiuaid  social  li(e,orthe  History  of  Lifcnnfl 
DtAlh,  e«uM  not  l>c  conceivcil  at  all,  ot  only  in  ihe  most 
aupcfficial  maitnef.  Without  li  we  could  nevnati^n  10  any 
dar  ideas  ol  the  condtiion  of  the  l\>or.  we  ooutd  never  hope 
tot  any  soIkI  amelioration  of  ihcir  condition  or  protpeccs. 
Without  !t%  aid,  wnitary  mra;urcs,  and  wen  meiilcine, 
wonM  be  powerless.  Without  it.  the  polltLcian  and  the  phiU 
anthrofiiM  would  alike  he  wandcfini;  over  a  tiacklcss  dcscit. 

It  in,  however,  not  sn  miirh  (xim  ihc  side  ft  Sc'encc 
at  Lirgc  as  from  that  of  Malhemalics  ii'cll.  that  I  desire  to 
speak.  I  wixh  Itom  the  hiicr  point  ol  view  ro  indi- 
cate ctmneclions  between  Mathematics  and  other  sutb- 
Jrco.  to  prore  Ihai  heis  is  not  after  all  such  a  lar-ofT 
xegiofi,  nor  so  undcdjiheiablc  an  alphabet,  and  10  show 
llat  even  at  unlikely  i^pots  we  may  trace  under -currents  of 
tboag hi  which  haiing  ImuciI  from  a  common  source  IcriiliK: 
alike  the  maihrcn.-ilicjl  and  the  non.malhtmalicdl  world. 

Hating  this  in  view.  I  propoK  to  make  the  sobjcct  of 
special  rctnark  some  (rocc^scs  peculiar  to  Modern  Mailic. 
matio  ;  and,  partly  with  the  object  nl  inc'dcnt.illy  re- 
moving tome  current  misapprehensiooi,  1  have  selected 
lor  riaminationihtcc  meihods  in  irf]>cci  ol  which  malhe- 
mancian*  ate  often  [bought  lo  have  cscwded  all  reason. 
able  limits  of  st«culaiion,  and  to  have  adopietl  for 
vnknown  (niipoKS  an  onkiinvrri  (unie;ue.  And  11 
will  be  my  cndcavoui  to  nhow  not  only  that  in  thcio 
Tcrjr  cmiM  oat  science  has  not  outstepped  its  own 
kgititnale  range,  but  that  even  art  and  literature  h.-ive 
ancontciouidy  employed  melhodn  similar  in  principle. 
The  three  methods  in  question  are,  Grst,  that  ui  Imagin- 
ary Quantities  ;  secondly,  that  of  Manifold  Space  ;  and 
UiiidTy,  thai  of  Gruinelry  not  according  to  Euclid. 

First  it  is  objeclcd  thai,  abandoning  the  more 
cautious  methods  of  ancient  malhemnliciuns,  we  hare 
admitted  into  our  formula:  qManlilie'S  which  by  our  own 
showing,  and  even  in  our  own  nomcnclatnre,  arc 
imaginary  or  impossible ;  nay,  more,  that  out  of  them 
w«  bav«  formed  a  variely  ol  new  atgclira*  to  which 
there  is  no  counterpart  wtiatc^'cr  in  reality ;  but  from 
which  we  claim  to  arrive. it  possible  and  certain  results. 

On  ihii  head  il  is  in  l>iil>lin,  if  anywhere,  thai  I  may  be 
permitted  lo  fpeak.  For  to  the  fertile  inuK in <><>"'>  oE  the 
late  A<tronomrr*Hoyal  for  Ireland  we  are  indthled  for  thai 
roaiTellmls  Calculus  ot  Uaaimlion^,  which  is  only  now 
beginning  to  be  fully  undeistood,  and  which  has  not  yet 
recdted  all  ihc  application*  of  which  it  is  doubtless  capable. 
And  even  although  this  ca'culus  be  not  co>«tcnirve  with 
■Jtother  which  almost  simultaneously  geiminaied  on 
Ihc  Continent,  noc  with  ideas  mote  n-cenlly  developed  in 
America  i  ;et  It  must  always  liuld  iti  puiittun  as  an 
original  discovery,  and  as  a  lepreiKntutive  of  one  of  ihe  two 
gicai  groups  erf  generalised  algebras  (viz.,  those  the 
■quarcs  of  whose  writs  arc  respectively  negative  unity  and 
«cro),  the  eommoii  origin  of  which  mi/ai  Mill  t>e  marked  on 


-^z --  fj 


ir^^^^ 


oor  intcllcctaal  map  as  an  unknown  region.  Well  do 
collect  how  in  its  early  d.-iys  we  used  lo  handle  tha 
method  as  a  moj^ician's  pnge  might  try  to  widd  his 
master's  waod,  trembling  as  it  were  between  hope  and 
fear,  and  hardly  knowing  whether  to  Inist  our  own 
results  until  they  had  been  submitted  to  the  pre*ent 
and  ever-ready  counsel  of  Sir  W.  R,  Hamilton  himttell. 

To  fix  our  idvas,  consider  (he  measurement  of  a 
line,  or  the  reckoning  of  lime,  or  Ihe  performance  of 
any  mathrmatic-a]  operation.  A  line  may  be  measured 
in  one  direction  or  tnc  opposite  ;  time  may  be  reckoned 
forward  or  backward  ;  an  operation  may  be  performed 
or  be  reversed,  it  may  be  done  or  may  be  ondonc  ;  and 
if  having  once  reversedanyofthestt  processes  we  rcvvm 
it  a  aecond  time,  we  shall  find  that  we  have  come 
back  to  Ihc  original  direction  oj  mcasurcmcru  or  of  reckon- 
ing, or  to  lli«  original  kind  of  operatiuti. 

Suppue,  hoircvcr,  thai  at  some  stage  of  a  calculaiion 
our  formulK  indicate  an  altciatiou  in  tttc  mode  of  measure. 
nieiii  such  thai,  if  the  alteration  be  rejieatcl,  a  conilltion 
of  things,  not  the  same  ai,  but  ihc  rcretse  of  the  original, 
will  be  proluctd.  Or  sa]<poic  thai,  at  a  certain  stage,  our 
transformations  indicate  that  time  is  to  be  leckonel  iu 
some  manner  difTercnl  Irom  future  or  past,  but  still  In  a 
way  having  definite  algebraical  connciion  with  time 
which  is  gone,  and  time  which  is  to  come.  It  Is  clear 
thai  in  actual  experience  there  is  no  process  to  which  such 
measurements  correspond.  Time  has  no  meaning 
except  as  future  or  past ;  aitd  lh«  present  is  but  lh« 
meeting  point  of  the  Iwo.  Or,  once  more,  suppose 
that  wc  an  gravely  told  that  all  circles  pass  through 
Iho  same  two  imaginary  points  at  an  infinite  ilitUDce, 
and  that  everr  line  drawn  through  one  of  ihexe  poin^s 
is  perperndiculaT  lo  itself.  On  hearing  the  statement, 
wc  shall  probably  whisp«r,  with  a  smile  or  a  sigh,  that 
we  hope  it  is  not  true ;  but  that  in  any  case  it  is  a  long 
way  off,  and  perhaps,  after  all,  it  docx  not  very  much 
signify.  If,  however,  as  malliemaiicians  w«  are  not 
uiisficd  to  dismiss  the  question  on  these  terms,  we 
ourselves  must  admit  that  we  have  here  reached  n. 
definite  point  of  iwiie.  Out  science  must  either  giv« 
a  rational  account  of  the  dilemma,  or  yield  the 
position  as  no  longer  tenable. 

Special  modes  cf  riplaining  this  aoomalotis  stale  of 
things  tiavc  occnrrcd  to  mathematirians.  But,  omitting 
details  as  unsuitcd  to  the  prcKtit  occasion,  il  will,  I  think, 
be  sufTicicnl  to  point  out  in  general  trims  that  a  loludon  <■[ 
t)ie  difficulty  is  10  be  found  in  the  fact  ihu  the  foimulac 
which  give  lise  to  these  tcsolis  aie  mote  comprehensive 
than  ihe  significaiinn  amigned  lo  them  ;  and  when  we 
pELss  out  ol  the  contlition  of  things  first  ountempla'«d  they 
cannot  (as  it  is  obvious  they  r.ught  nut)  give  US  any  results 
intelligible  on  that  hasm.  But  it  does  not  therefore  by  any 
means  follow  ihat  upon  a  more  enlarged  basis  the  luimiiln 
ate  incapable  of  inicipictaiion  ;  on  the  contrary,  ihc  diAi- 
vutty  at  which  wc  have  aittvcd  indicates  tlial  itieie  must  be 
ftomc  more  comprehensive  sialcment  of  rhe  problem  whidi 
will  include  cafcs  lm]x>Mible  in  the  moic  limited,  but  pos- 
sible in  the  wider  view  of  [he  subject. 

A  very  simple  inslance  vrill  illi:straic  the  rnnllcr.  If 
from  a  point  outside  a  circle  we  draw  n  straight  lino  to 
touch  the  curve,  llie  distance  between  Ihc  starting  point 
of  contact  has  certain  geometrical  properties.  If  the 
starting  paint  be  shifted  nearer  and  nearer  to  the  circle 
the  distance  in  question  becomes  ahortcr,  and  ullimatcly 
vanishes.  But  as  soon  as  the  point  passes  to  the  inte- 
rior of  llic  circle  the  notion  of  a  tangent  and  distaitce 
lo  the  point  of  contact  cease  to  have  any  meaning  ;  and 
the  same  anomalous  condiiiun  of  things  prevails  as 
long  a>  the  point  remains  in  the  interior.  But  if  the 
point  he  shifted  still  further  until  it  emerges  on  tl>e 
other  side,  Ihe  tangent  and  its  properties  rcsum«  their 
reality,  and  are  as  intelligible  aa  bcfotc. 
(To  be  cimlsMvuA.) 
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THE  mVENTlON  OF  THE  MICROPHONE 


SzNCS  llic  name  of  Sir  WUHani  Thomson  has  been 
imparled  into  the  coutrovcr»y  ss  lo  the  authorship 
of  the  microphone,  wc  re-publish  the  following 
Icttci  wliicli  ituit  gcoUcmcR  h»  sddiessed  to  our 
con  temporary ,  Nalurt. 

"Thb  MicaopKOrcE. 

"The  {Measure  with  which  those  beautiful  dis- 
coveries and  inventions,  the  telephone,  the  phuno- 
graph,  and  the  tnicrophune,  hnve  Iwcn  apprcdaxcd 
by  the  world,  has  been  unhappily,  -tid  I  must  say  I 
think  unacccssarily.  marred  b>-  one  of  the  mosi  dis- 
agreeable things  that  can  be  thrust  on  tlie  public — 
a  pcrsonitl  claim  of  prioritr,  accompanied  by  accusa- 
tions of  bad  fuiih,  esjiecially  when  made  against  any 
one  of  whose  name  and  f&mc  tlic  public  hAS  come  to 
feel  concerned. 

"Before  tronbttnf;  the  public  at  all  mth  such  a 
roaitcr,  Mr.  F.dison  might  surely  have  reaiinncd  out 
his  claim  with  Mr.  Prtcce,  with  ivhom  he  had  l)cen 
from  the  beginning  in  correspnndcnco,  or  lie  might 
have  written  immediately  to  public  journals,  calmly 
pointing  out  the  close  relation  between  his  own 
'carbon  telephone'  and  Mr.  Hushes'  subsequent 
•microphone.'  The  scientific  puolic  could  Ihcn 
have  calmly'  judged,  and  would  have  felt  much 
interest  in  judKing,  how  much  in  common,  or  how 
much  not  >□  common,  there  may  be  in  the  physical 
Principles  coDcerued  in  the  two  tugtruiuenis.  Hut 
oj  his  violent  attitck  in  public  journnls  on  Mr. 
Precce  ami  Mr.  Hughes,  charging  them  with 
'pirncjr'  and  '  pl.tgiamm,'  ami  'nhuse  of  confidence,' 
ho  has  rendered  it  for  the  time  impossible  for  cither 
Ihcm  or  others  to  gi*'c  any  consideration  whatever 
to  his  claims.  Nothing  can  be  more  uiLfoundcd 
than  ihc  accuKitionsl  Sir.  Preece  himself  gave,  at 
tho  Plymouth  meeting  of  the  British  Association 
last  August,  a  clear  and  thoroughly  approcdativo 
description  of  Edison'.i  cirbon  telephone^  and  pub- 
lished it  in  ttiQ  printed  rG|)orts  of  his  lecture,  which 
appeared  in  ihc  public  journals.  The  beautiful 
results  sliown  since  the  beginning  of  the  present 
year  by  Mr.  Hughes  with  his  microphone  were 
dcKribed  by  himself  in  such  a  manner  iis  tu  leave 
no  doubt  but  that  he  had  worked  them  out  tjiiile 
independently,  and  th:it  he  had  not  the  shgntcst 
intenlioii  of  appropriating  any  crt.-dil  due  to  Mr. 
Edison.  It  docs  seem  to  mc  that  the  phyBical  prin- 
ciple used  by  Edison  in  his  carbun  telephone  and 
by  Hughes  in  the  niicinphone  is  one  am!  the  same, 
and  thut  it  is  thu  same  as  that  uii{»l  by  M.  Clerac,  of 
the  French  '  Adniinistnilion  dcs  Ligncs  TeW- 
graphit^ues,'  in  the  '  variable  resistance  carbon 
lubes,'  which  ho  \vi.i.  given  to  Mr.  Hughes  and 
Othera  for  important  pT;i<.'tic::il  apnlicitions  as  early 
as  r8fi6,  and  that  it  dci>cnids entirely  on  the  fact  long 
ago  pointed  oirt  by  Du  Moncel,  that  increase  of 
pressure  between  two  conductors  in  contact  pro- 
duces diminution  of  electric  resistance  between 
them. 

"  1  cannot  but  ihink  that  Mr.  Edison  will  see  that 
be  has  let  himself  be  hurried  into  an  injustice,  and 
tlinl  he  will  thertfgre  not  rest  until  ho  retracts  his 
accusations  of  bad  faith  publicly  and  amply  as  he 
nude  ihcm. 

"WrLtiAM  Thomson. 
"  Yacht  'Lalia  Rookh,'  Coves,  July  30." 


From  an  anicle  entitled,  "  Une  Querellc  a  propos 
du  Microphone,'  by  M.  A.  dc  Montlamben.  which 
appe3i:s  in  LeUctticiii  for  July  30,  we  iransbtc  the 
following  instructive  passages  : — "  Ilcforc  passing  to 
the  micrnphonie  arrangement,  which  is  the  bone  of 
contcniioa.wo  would  draw  the  rcadcr'sattention  to  the 
two  following  points  which,  as  will  be  at  once  seen, 
ought  to  be  taken  into  serious  coosidenttion.  First, 
the  property  which  certain  conductors,  and  particn- 
larly  powdered  cwbon,  possess  of  varying  their  coa- 
ductivity  with  pressure,  was  known  a  luiig  time  ago. 
M.  Clerac,  of  the  French  Telegraph  Administration, 
had  applied  it  in  1S66  in  consiructini;  a  cheap 
rheostat,  formed  of  a  tube  filled  with  plumliago  or 
powdered  caibon,  in  which  a  piston  was  moved  by 
a  ecrew.  By  working  the  screw,  the  resistance  « 
the  circuit  in  which  ihc  tube  was  inlerailated  was 
considerably  incroascd  or  diminished.  Mortorcr, 
M.  du  Moncel,  making,  in  i8s<S,  some  researches  on 
the  rcMStance  presented  by  the  cuntacl&  of  electric 
keys,  or  cont.ui  breaker^  had  proved  that  the 
tuttnsily  <^  currents  Irammitlt'i  fy  tntir  inttun  raritd 
wilA  toe  Jtgree  ^  trcMurt  extrted  httwetn  tht  two 
piutt  in  coHimt.  (See  Vol.  I.,  p.  346  of  and  cd-  of 
M,  du  Monccl's  TraiU  tits  apfilicathKs  .&  F^Uetnciti, 
1856).  Furilicr.  he  recognised  this  property  in 
1^72-1^76,  when  making  experiments  upon  thecon- 
ducti%'ity  of  divided  conductors,  and  announced  it.  in 
several  memoirs  presented  to  tlie  Academy  of 
Sciences  since  that  time.  Lastly,  M.  PolLird,  ia 
constructing  a  lelcplione,  with  a  i>cncil  of  plumbago, 
simply  {caning  against  thediaphiagm.  has  shown, in 
December,  1877,  that  the  variation  of  TOOductivity 
with  pressure  held  rqu.illy  well  for  hard  carbonised 
bodies  as  for  those  soft  charcoals  cxcluavely  ctD- 
ployed  by  Mr.  Edison -        . 

"  The  claimof  Mr.  Edison  relative  to  the  property 
possessed  by  tho  microphone  of  ser\-ing  as  a  thcr- 
moscope  proves  that  he  has  not  at  all  understood 
the  queittiun.  In  the  Jinst  place,  Mr.  Hughes  hu 
never  pretended  to  the  invention  of  a  Ihfrmopile,  OS 
]^fr.  Edison  siiiics,  but  merely  lu  a  ihirmosivp*,  and 
that  thcrmoscope  it  hascl  u/vn  a  priiuip/e  diauulri- 
£,iily  opp<iuU  A>  that  on  Khuh  Ike  micnhUisinuief  tf 
Mr.  Jiilis-iii  is  Jouniirtl.  ]ii  (he  latter  the  elTccts  of 
he.u  are  indicated  by  increa.v  of  pressure  on  a  disc 
of  carbon,  produced  by  the  dilation  of  a  body 
sensitive  to  the  heat  rays  which  fall  upon  it.  In  tlie 
appariitus  of  Mr.  Hughes,  there  are  scA'cral  p4COC( 
of  carbon  enclosed  in  a  quill,  and  touching  each 
other  so  lightly  as  to  cause  a  somewhat  unKtcady 
dcflectign  on  a  sensitive  galvanometer,  when  a 
current  is  sent  through  them.  Now,  a  minute 
increment  of  heat  has  the  effect  of  increasing  in  a 
high  ratio  tho  resistance  of  the  contacts,  and  the 
deticctiun  diminishes  in  proportion  as  the  heat  is 
■ncrca.'icd.  This  phenomenon  has  been  studied 
since  1S75  b)'  M.  du  Moncel.  who  has  proved  that 
in  middling  conductors,  of  the  niiturc  of  carbofl, 
pyrolusiiu  (peroxide  of  manganese),  plumbago,  and 
even  metal  filings,  tho  &rst  eflecl  of  heat  is  lo 
diminish  the  conductivity  of  them,  but  that  if  they 
are  heated  above  100"  C,  the  reverse  effect  lakes 
place,  and  the  conductivily  becomes  Rrcatcr,  a  tact 
which  he  allrtbuted  to  the  dilatation  of  the  particles 
of  the  body,  which  produced  an  effect  analogous  to 
t  hat  which  would  result  from  an  increase  of  pressure. 
(See  M.  du  Mon^-el's  Mcmvir  in  Comptti   KfHtiu, 
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Nov.  3,  1S75).    Mr.  Edison  is  thereforo  tniitaken, 
ind  this  cUim  of  bis  has  no  foiiiKtation  wlialcvcr." 

The  i>aMagc  from  the  TraM  dn  appticati^m  dt 
ttltctriciU  sboiTtf  alluded  to,  runs  ihus  : — "  A  very 
curious  fact,  and  nnc  which  ap^vcars  to  be  at  first 
Eight,  in  conlradicliun  to  the  recciTcd  theory  of- 
eicctricily,  is  Ihat  Ou  grtnttr  or  less  pressure  l>e- 
twecn  the  contact  pieces  of  intermpters,  influences 
considerably  the  intensity  of  the  cuiTcnt  which 
Inverses  them.  This  often  results  from  the  studs 
of  the  key  not  being  cle.in,  but  it  may  alio  ht  dut  to  a 
pkjfiUiil  (auie  as  ytt  fKfsrly  appreeiiUed.  One  thing 
cert^iin  it  that  with  keys,  in  which  tho  movcabto 
coni.-ict  piece  is  urged  by  an  extremely  leebte  forte, 
tho  current  is  often  eu  weak  that  it  fails  to  effoct 
the  dectric  reaction  cxptfttcd  from  it." 

Apropni  of  this  interesting  extract,  we  (the 
Tklbgkai'IIIC  Jousn.u.)  may  point  out  that  it  is 
within  the  experience  of  all  practical  etcctricians 
and  operators  that  a  firm,  definite  contact  is 
requisite  in  testing  or  si):;nalling,  to  give  a  steady 
ana  good  result  on  a  senuiive  galTanometcr  t>r 
receiver.  A  slow  and  eentle  contact  i«  found  to 
inQaence  the  current,  soon  after  bearing  of  iho 
discovery  of  the  microphdie,  it  occurred  to  us  that 
the  two  contacts  of  an  ordinary  signalling  key  might 
Ibrm  a  more  or  lc»  sciisilivaj  microphone  at  a 
certain  intensity  of  the  i»rc»»iJTtr  exerted  upon  them 
by  tho  hand  of  the  signalling  cleric.  The 
nwearchcs  of  M,  Du  Monccl  corroborate  this  view. 
If  it  be  correct,  the  key  when  in  a  microphonic  state, 
would  transmii  microphonically  part  of  the  jar  or 
ribmtion  produced  by  the  shock  of  closing  its  con- 
tacts. We  may,  therefore,  reasonably  look  for  a 
perturbation  in  the  rise  of  a  current  flowing  through 
B  key  in  t!;a  act  of  being  closed  ;  and  this  perturba- 
tion will  necessarily  vary  with  Ihc  mode  in  which 
the  contaas  are  produced;  a  feeble  and  slow  contact 
causing  a  different  disturlKiQce  to  that  from  a  smart 
decided  contact.  The  truth  of  this  supposition 
might  be  tested  by  employing  a  telephone  as  the 
interpreter  of  the  current,  as  the  perturbations  will 
be  very  delicate.  Tlie  (question  is  not  without  its 
practical  importance,  tunco  if  it  be  true,  the 
superiority  of  nicchanically  cfTected  contacts  over 
baod  cont^ictt,  in  electrical  experiments  at  legist,  will 
be  app.ircnt;  and  it  is  not  unlikely  that  some  of  those 
experiments  hitherto  made  on  iheQow  of  an  electric 
current  into  a  jvire  or  cable  may  have  to  be  verified 
agxin  or  coiTccted. 

In  an  inteicsting  communication  to  tho  French 
Academy  of  Sciences.  M.  Du  Moncel  himself  has 
described  tho  results  of  his  early  and  later  researches 
on  the  variation  of  resistance  of  contacts  and  imper- 
fectly conducting  bodies  under  pressure.  Krom  this 
it  appears,  in  addition  to  theabovefacts  quoted  from 
M.  MouLiIambert.  that  M.  Uu  Moncel  also  described 
in  tho  1856  edition  of  his  Exposi,  two  kinds  of 
carbon  cuntuct  breakers  for  proilui:ing  uiidulatory 
currents.  H"e  was  led  to  construct  these  by  the 
discovery  which  he  made  in  experimenting  with 
brass,  iron,  platinum,  and  carbon  conductors,  that 
thr  Utjftrntitt  ofiuUittily  of  the  current  incre.nscd  pro- 
portionately as  tho  bodies  employed  incrGasocl  in 
desistanco.  This  fact  he  .tfterwanls  (m  1871) 
remonstrated,  when  he  showed  tho  vaiiaiions  in 
resistance  which  wood,  charcoal,  and  coke  in  a  fme 
State  of  division  could  undergo.  He  then  noticed 
Ihat  these  subdivided  conductors  had  j  I^t  or  ptattr 


rtsiiiaiut,  according  to  the  more  or  less  bright 
condition  of  the  mct;dlic  panicles,  and  the  greater  or 
less  degree  to  which  they  were  concentrated  round 
the  electrodes  inserted  into  them. 

Touching  M.  Clerac's  researches  in  1865,  M. 
Du  Moncel  also  cites  the  report  of  M.  Zctzsche  on 
Uio  Vienna  Exhibition  of  1873,  published  in  the 
ffmrnal  Tri^graphiquf,  for  Feburar^  asth,  1874  : — 
"  As  regards  rheostats,  tho  historical  part  of  the 
exhibition  contains,  besides  the  ordinan-  kinds, 
graphite  rheostats  employed  since  1865,  on 
mtcrtnediate  statioav  to  regulate  tho  resistance  of 
the  line,.&c** 


THE  MICROPHO>m  RELAY. 


By  Pnik  EDWIN  J,  HOUSTON  sad  ELIQU  THOURON.aT 
tin  riiilaJcljiU*  Ccatist  Hi^h  ScIimI. 

I.WMF.IMATEI.V  after  the  announcement  by  Prof.  Bell 
of  his  remarkable  invention  of  the  articulatine 
telephone,  wc  proposed  for  ourselves  the  tast 
of  relaying  this  instrument.  Quite  a  number  of 
diffcrcnl  arrangcmenls  were  tried,  but,  owing  to  tho 
exceedingly  feeble  movements  of  the  diaphra^  of 
the  rcceivinc  telephone,  none  of  them  were  very 
successful.  The  discovery  by  Prof.  Hughes,  how- 
ever, of  the  inexpressiUy  delicate  microphone, 
happily  afforded  ns  tho  means  of  at  last  solving  tho 
problem  at  which  wu  had  been  so  lung  cnga^d. 

In  our  application  of  the  microphone  tor  the 
relaying  of  tho  telephone,  ura  attach  a  miniature 
microphone  to  the  plate  of  Ihc  receiving  tclcphoao:. 
The  microphone  so  attached  consists  essentially  of 
three  small  pieces  of  carbon,  each  being  about  g  of 
of  an  inch  m  length.  These  pieces  arc  arranged 
exactly  as  in  the  manner  described  by  Prof.  H  ugbes, 
viz.,  one  of  the  pieces  of  carbon,  which  is  sharpened 
at  both  ends,  rests  vertically  in  small  cavities  near 
the  ends  of  the  two  other  pieces,  as  shown  in  lig.  I. 
Tlie  two  carbon  suppons  for  the  third  piece  arc 
cemcnled  at  their  ends  directly  to  the  plate  of  the 
telephone. 

The  microphone  so  constructe<l  is  placed  in  the 
new  circuit  in  which  it  is  desired  to  repeat  the  mes* 
sage  originally  transmitted.  Tlie  method  of  iU 
operation  is  evident.  The  slight  movements  of  tho 
diaphragm  of  the  receiving  telephone,  which  are.  In 
fact,  so  slight  its  Co  render  them  almost  impossible 
of  detection  hy  mechanical  means,  arc  nevertheless 
at  once  recogniK^  by  the  maTVcUously  seusilivo 
microphone,  and  are  repeated  in  the  new  circuit  ns 
variations  in  the  intensity  of  the  electrical  current 
traversing  it.  'l"hc  message  so  relayed  or  repeated. 
fur  it  is  evident  that  the  instrument  can  be  used 
cither  as  a  rclaycr  or  a  repeater,  may  be  cither 
received  at  once  by  a  telephone  placed  in  said  cir- 
cuit, or  maj"  be  again  repeated  in  a  new  circuit.  By 
this  mc.ins  wc  believe  Ihat  tho  distance  10  which  a 
telephone  mesimgc  ca.n  be  transmitted  will  bo  very 
greatly  increased. 

Owing  to  the  extreme  sensitiveness  of  the  micro- 
phone, it  will  be  necessary,  in  the  practical  applica- 
tion of  this  instrument  as  a.  c«U<i  ,^  ca.\^W<.V)  ^^!<«iub. 
it  from  »\\  eJ^XMitoM*  vaviT.44,-w\^<i\v,'R'«l^  'Sis**'^ 
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they  may  be,  are,  neverthden,  renr  loud  when 
compared  with  those  which  would  bo  produced  by 
the  foelilc  movcmtnls  of  the  plate  of  the  receiving 
telef^ionc.  ThU  may  be  obiaiued  in  pmako  Ui 
several  ways,  as,  for  example,  by  placing  the  micro- 
phone relay  in  a  box  with  double  or  treble  hollow 
walls  lined  with  couoii,  wool,  or  some  other  non- 
homogeneous  malenal,  or  by  sinking  the  instrument 
in  a  pit  uni^er  ground,  ^^e  hvve  found  bm  licUo 
ditiiculty,  however,  in  the  trial  of  our  instrument 
over  a  city  liue  of  some  three  miles  ta  length,  of 
obtaining  the  quiet  necessary  for  the  working  of  the 
instrument,  altiiuugh  the  luttcr  was  placed  in  a  large 
room  in  the  second  stor^-  of  a  building  facing  a 
public  thorougfarc,  and  the  time  of  iiial  was  shortly 
after  mid(Liv. 


slightly  iDtlined.  In  this  position  more  force  U 
required  to  move  the  upnght  piece,  and  50  cause  it 
to  varj*  the  electrical  rcsisranfe.  In  all  the  micro- 
phones that  we  have  cxpcrimonlfd  nnth  when  the 
upright  piece  \m  held  nearly  vertically,  whispers  or 
other  lainl  sounds  were  distinctly  transmitted,  but 
the  Toice  of  a  person  standing  a  few  (cei  tioni  the 
instrument,  and  speaking  as  in  ordinary  convcna- 
tion,  caused  such  a  rattling  of  the  receivini;  initru- 
ment  as  cither  to  render  the  soimd  unintelligible  nr 
greatly  confuted.  In  all  such  cases,  a  certam  incli- 
nation could  be  obtained,  x-nrying  slightly  in  each 
infitnimcut.  at  which  the  raltlmg  of  the  instrumeat 
entirely  disaii]>cnred,  and  the  Sound  was  distinctly 
and  loudly  tiansmitted. 
When  the  microphooe  relay  is  placed  io  a  circuit 


I 
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Tlie  microphone,  when  properly  constructed,  lias 
its  greatest  sensitiveness  when  the  piece  of  caibon 
pointed  at  both  ends  rests  in  a  nearly  vcriical  pui>i- 
lion.  It«  eicclricalresistance  is  then  al  t(sni:)ximum. 
In  thiii  position  the  upright  carbon  is  resting  on  its 
extreme  ends,  and  Ihe  cross-seilion  of  contact  a 
minimum.  So  placed  the  <ilighiest  acnuxcic  move- 
nicnt  bring*  )X)rtiun&  of  the  conical  surfaces  of  the 
upright  piece  against  the  edges  of  the  cavities,  and 
thereby  diniiniiJies  the  rcsisunce  by  increasing  the 
rea  ol  tlie  surfaces  in  contact.  If  now  it  be  desired 
(diminish  the  urasitirene&s  of  the  ini^Cruincnt,  it  is 
}%■  nccejtsjr)-  thnt  it  be  so  placed  tlial  the  upright 
carbon  be  no  longer  supported  vertically,  but  be 


Fia.  3. 

whon  riamKancc  is  considerable,  as,  for  example,  at 
the  end  of  a  distant  station,  we  increase  the  sensi- 
tiveness of  the  instrument  by  ailachiiig  a  numUrr 
of  minute  microphones  to  the  receiving  dia^Angm, 
as  shown  in  the  figures.  These  may  be  connected 
in  series,  as  in  fig,  3,  or  in  multiple  arc,  a«  in 
fig-  1. 

Since  Uie  variation  in  the  electrical  resistance  of 
the  microphone  depends  mainly  on  the  upper  eon- 
t:ict  of  the  loose  piece  with  its  suppoil,  ao  iucrcascd 
dt'lictcy  may  be  obtained  bv  atuchine  this  support 
direct!^  to  the  middle  of'  the  diaphragm  of  the 
r«c^-iv\OR  it\sttumcnt,  while  the  lower  sup|K>rt  nccJ 
not  nectsaatWij  \«  &\\&tihft4  vo  Aivc  6'A\jWi^in. 
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We  have  mcasurctj  the  resistance  of  a  micro- 
phoDC,  in  which  ilie  movcabit;  piece  was  comiwuetl 
of  a  piece  of  carbon  about  i  j  inches  long  nnd  J  inch 
squari*,  and  find  thai  when  placed  in  an  upriijht 
pusition  it  has  a  resistance  of  ahout  JO  ohms,  vary- 
ing,  however,  in  a  marked  manner,  with  any  sound. 
The  tame  inxtiuincnt,  irhcn  turned  at  an  an^lc  of 
about  40*  from  tho  vertical,  was  found  10  have  its 
rctinlxncc  diminished  to  about  15  ohms. 

It  ma^r  be  mcDtioned,  as  an  intorcstinj;  fact  tn 
rcgxrd  to  the  microphone,  that  wliea  the  upright 
Jliece  is  placed  in  the  position  of  its  greatest  scnsi- 
titreiKSS,  and  a  moderately  loud  sound  is  made  near 
k,  although  such  sound  is  only  transmitted  as  a 
ctmfused  ritiUiig,  y«  its  rtTsoiiaiitc  can,  in  most 
cases,  be  distinctly  heard.  This  is  probably  the 
cause  of  the  p;:culiar  ringing  sound  heard  when  the 
microphone  transmits  mere  noises,  such  as  those 
produced  by  a  person  walking. 


k. 
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olAtr  ^W'f/titJ.     liy GkorOR  li.  Pbrscoit.     Fully 

Illustrated.      Xcw     York  ;    D.    Applclon    and 

Company. 
TifE  object  which  the  author  has  had  in  view  in  pre- 
paring this  work,  as  stated  in  Llic  preface,  has  been  to 
(amiidi  the  public  with  a  clear  and  accurate  descrip- 
tion of  the  mure  rccciU  and  useful  improvements  111 
etectricil  science,  and  more  particularly  of  the  speak- 
ing telephone.  Mr,  Prescott  has  shown  himself 
thoroughly  competent  to  attain  this  object,  and  has 
producxd  a  work  which  is  a  most  useful  addition  to 
the  list  of  records  oftiie  triumphs  of  eleclrical  science, 
cspociallv  of  those  won  in  America.  The  amount 
of  knowledge  of  electro-telephony  which  has  been 
gained  may  be  gathered  fiocn  the  fact  tli^t  300 
pages  in  Mr.  Prcscotis  work  scarce  suffice  to  deal 
Trilli  the  subject.  Eveiy  pains  have  evidently 
been  taken  10  make  the  information  given  as  com- 
plete as  possible. 

Tho  latter  portion  of  the  work  deals  very  fully 
with  ouadruplcx  telegraphy,  showing  every  con- 
ceivable modilicatioii  ol  the  principles  involved 
for  working  forked  circuits,  and  for  "repealing," 
&c.  The  ingenious  compound-relay  of  Mr.  Gentt 
Smith,  to  which  the  success  of  ^uadruplex  telegnphy 
and  its  modihcilions  is  mainly  due,  is  conspicuous 
in  all  these  arranKCmcnts.  The  cbapter  devoted  to 
Ulia  subject  iciniinales  with  a  description  of  the 
ingenious  elcctro-motograph  of  Mr.  Edison. 

A  chapter  uii  Call  Bells,  and  another  on  the  Electric 
Light,  in  which  a  considerable  amount  of  useful  in- 
formation is  given,  concludes  tlic  work,  wliich  wc 
can  heartily  recommend  to  Our  readers. 


|[otca. 

Thb  TsLCritOKR. — Under  the  American  patents, 
9om«  14^000  telcpliones  have,  during  ihe  past  y«ar 
becd  inntalled  in  the  United  States,  and  arc  being 
rented  at  an  average  rvntal  of  J^ia  per  ;>nn. ;  and  frenh 
orden  are  beinc  received  ac  the  rat«  of  1,099  Kts  per 
mootb. 


Wr  are  glad  la  obtervs  that  a  notable  reduction  tn 
tbe  pricA  and  rental  of  lelephonM  in  Hasland  has 
bMD  made  by  the  renntly  organised  Bell  Telephone 
Company,  Cannon  StT«ct.  The  (armsr  suicidal  rates 
charged  for  the  use  of  telephone!  in  this  country  mis 
a  matter  of  regret  to  all  aoiiiainted  with  the  MibjcEt. 
"  Mftke  iiay  while  the  sun  shine*  "  should  b«  the  motto 
of  successful  inv«ntora;  and,  an  even  the  telephone 
may  ba  improved  upon  or  superseded,  it  was  felt  that 
Prof.  Bell  was  losing  the  harvest  which  his  genius  and 
labour  had  earned  for  him.  Single  telephones  (or 
experimental  and  lecture  purposes  are  now  sold  at  £2 
a  piece;  a  pair  of  domestic  telephones  with  battery, 
call  bell,  switch,  and  50  yards  of  wirr  nt  ^£5  los. ;  a 
pair  of  business  trlephones  with  auxiliary  apparatus 
and  100  yards  ofwireat  j^;  los. ;  mining  telephones 
ai  ^ij.  Higher  styles  of  telephone  than  these  are 
charged  for  at  various  rates  up  to  £30.  There  ought 
to  be  a  wide  field  for  the  local  use  oi  the  telephone  In 
this  country,  and  we  arc  certain  that  nothing  but  the 
high  priocs  hilheito  charged  for  them  has  stood  in  iha 
way  of  their  rapid  spread. 
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Tkicpmons  Calls.— In   M.  Alfred   Niaudet's  call, 
the  ordinary    telephone  is  transformed    into  a  Reis' 
make-and-break    telephone,  by  pressing  a  button  in 
the  telephone,  and  the  voice  is  used  to  interrupt  the 
circuit.     In  Mr.  E.  Conrad   Cookc'i,  a  wliccl,  with    a 
milled  rim  is  turned    by  hand,  and  a  spring  contact 
rasping  on  the  rlcn  causes  an  intermittent  current  to 
flow  through   the  telephone.     Mr.  Eilson  also  con- 
structs a  call  by  arranging  a  pivoted   lever  with  ono 
end  resting  lightly  on  the  diaphrajjm  of  the  telephone, 
so  that  when  an  intermittent   battery    current    comes 
from  tbe  other  station,  the  lever  will   dance  up  and 
dovrn  on  the  diapbragm  and  make  a  drumming  sound. 
The  latest  call  is  that  of  Mr.  A.  Le  Neve  Faster  described 
in  tha  yjuriiaio/tfigSaciftycf  Arts,  Aag\ultnd.  Itcoa- 
lists  of  an  electro-magnet  with  a  vibrating  armature  or 
reed,  which  makes  contact  with  two  opposite  contacts 
aLCernately  like  the  tongue  of  a   relay;    and   a   local  ^g 
ba.ttery  and  key  or  press-button.     The  battery  is  con-  ^M 
nected  up  to  the  armature  on  one  hand  and  to  one  of 
the  sole  contacts  of  the  key  on  tho  other ;  the  electro- 
magnet Is  connected  up  between  the  up,icr  armature 
contact  and   Ihe  tine;  the  lower  armature  contact  is 
to  earth,  the  lever  of  the  key  is  to  line,  and  the  other 
sole  contact  of  the  key  is  to  the  telephone.    When  the 
key  is  at  rest  the  line  is  to  earth  through  the  telephone, 
and    speaking  can    be  carried  on    by   telephone  ;    but 
by  depressing  the  key,  the  tslcphone  is  disconnected 
from   the  line  and  the  call   substituted   for  it.    The  h 
current    from    the  local  bntttrry  traverses  the  electro-  fl 
magnet  by  way  of  Ihc  uppci  contact  and  the  armature, 
and  iTaveries  the  line  to  the  distant  telephone.     Tbe 
armature  vibrates  under  Ihe  attraction  of  the  electro- 
magnet and  interrupts  the  circuit  so  as  to  make  the 
line-current  intermittent.  ■ 
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have  iiK  tdlfiphonD  lines  woiking^,  the  longest  extending 
nearly  four  miles.  Conversation  is  cirricd  on  at  the 
rale  ol  sibntil  100  wordi  jwr  minulc.  The  telephones 
were  made  E>y  Brcguet,  and  cost  12s.  6d.  each. 

AcooiintKR  to  Chin  Koo,  in  the  Pclcin  GaattU,  the 
telephone,  or,  "  Thiimthscin,"  was  invented  In  China  in 
the  year  9GS  by  a  philoMplicf  named  Kung  Foo 
Whing.  This  announcement  will  latitfy  tli*  self-corn. 
pUcenry  of  the  Celestials  without  distufbinf^  <he 
equanimity  ol;the  western  nations,  Allhonourto  Kung 
Fvo  Wfaing,  irhuKc  euphonious  name  seems  made  for 
the  telephone. 

M.  Dt;  MoxcRL  lecenlly  drew  the  attention  of  the 
French  Academy  of  Sciences  to  the  fact,  that  If  any 
part  of  the  telephone  circnil  wire  be  scratched,  a  feeble 
grating  soucd  will  be  heard  in  the  telephone!.  This 
sound  becomes  rery  marked  when  (hose  parts  of  the 
■wire,  dose  to  a  tp!ephone  itself,  were  scmlched.  The 
effect  was  not  merely  mechanical,  for  it  ceased  when 
the  current  was  iiilcrrupled.  This  peculiar  fact  (brows 
light  on  the  clamour  of  confused  sounds  heard  in  tele- 
phones connected  in  circuit  with  ordinary  telegraph 
lines,  some  of  which  sounds  were  evidently  not  due  to 
ioduciion  from  the  neighbouring  lines. 

Tm«  Mickophoxb.  —  Nalur/urtchtr,  the  German 
Naturr,  mi'iitions  anothet  inventor  of  the  microphunc 
—a  M.  LtlJgtc — who  described  a  microphone  made 
of  two  metal  plates  in  contact,  a  battery  and  bell 
telephone,  to  the  Berlin  Physical  Society  in  April  l.ifit. 
Profcswr  Hughes  has  evidently  wan  the  lionours  oftlje 
discoTciy  "  by  a  neck." 

H.  DucKRTCT  has  applied  the  pneumatic  tube  vibra- 
lioo-transmltler  employed  by  M,  Marey  in  physiological 
experiments  to  the  microphone.  This  consists  of  a 
flexible  india  rubber  pipe  connecting  two  small  drums, 
or  closed  air  chambers  with  convex  lens-shaped  mem- 
branes, so  (hat  when  one  of  the  membranes  is  pressed 
against  (he  pulse,  (lie  other  membrane  will  pulsate  the 
air  transmitted  air-vibiations.  M.  Ducretet  makes  use 
of  il  by  resting  one  of  the  tens-shaped  membranes 
upon  the  uppor  contact  of  a  pencil  microphone,  leaiHng 
the  other  drum  free  to  he  applied  to  the  pulse,  the 
lungs,  heart,  or  other  organ  of  the  body.  This  has 
been  called  the  tMkoscopic  microphone. 

PaoFKSSOR  HvoiES  is  of  opinion  ibnt  the  micro- 
pbono  shows  ibe  electric  current  Co  be  a  molecular 
vibration,  which  becomes  manifest  when  Ihc  molecules 
of  the  conductor  are  free  to  more  by  reason  of  the  feeble 
contact  produced  under  the  influence  of  a  very  light 
pressure  heCwvea  two  ot  several  p.irts  of  ;he  condticting 
circuit, 

Mr.  Erliom,  has  wc  believe,  publicly  elainicd  the 


Md  Tbomsoit,  whkti  we  iUustrAle  In  this  namber.  He 
deduBS  it  to  have  been  devised  by  him  over  a  year 
age,  and  published  in  the  ^curaaJ  cf  tht  Teltgtofk, 
July  15,  1877,  and  (he  TttteRAtHlC  Joubmal  about 
(he  same  time.  Mr,  Cdison  doubtless  refere  to  his 
Pressure  Relay.  See  TiLgcsArtiic  JovKKAt,  p.  149, 
Vol.  J,  Joly  ist,  1877. 

Cot;»T  bU  MoKCRL  makes  a  microphone  for  (rant- 
roitting  speech,  of  a  box  lined  at  one  end  with  cine  and 
a^  the  other  with  copper,  and  containing  a  layer  o( 
fragments  of  gas  carbon  steeped  in  wator. 

The  microphone  is  another  mBf\-ellous  invenlion. 
By  it  the  faintest  sounds  are  magnified  to  the  dimeo* 
sions  of  a  thnnder-clap.  With  the  microphone  a 
farmer  can  hear  a  potato-bug  coming  down  lh«  road 
a  quarter  of  a  mile  away,  and  can  go  out  with  on  axe 
and  head  it  ^.—Danbury  ttem$,  U.S. 

PsorassoR  W.  P.  Bamctt  has  pointed  out  that  the 
term  microphone  was  first  used  by  Sir  Charles  Wbea(- 
stone  to  designate  a  mechanical  contrivance  of  bi>  for 
magnifying  small  sounds.  It  is  fully  described  in  tho 
Qttarterty  Jaurntxl  o/StiftC€,  Part  tl.,  ifljy. 

The  Phovooraph.— In  Iho  "  Connexion  of  the 
Piiyiical  5!cleoCcS,"  Mrs.  Mary  Soaicrville  wrote  some 
forty  years  agoi  "It  miy  be  presumed  that  ultimately 
the  uttereiice  or  pronuflc>4.tion  of  modem  languages 
will  be  conveyed  not  only  to  the  eye,  but  aUo  (o  the 
car  of  posterity.  Had  the  ancients  [innniinil  iho 
means  of  transmitting  such  definite  sounds,  the  dvi- 
liced  world  might  have  responded  in  sympathetic  notes 
at  (he  distance  of  many  ajcs."  Sir  Charles  Wheat, 
stone  and  Sir  David  Brewster  also  joined  in  the 
expectation,  "that  before  this  century  is  completed, 
a  taltcing  and  singing  machine  will  be  numbered 
nmon^  the  coiiQuesIa  of  science." 


m 


Ijj  (hat  singular  romance,  Cantariai  Fltming^  Lord 
Beaconsfield  argues  at  some  length  ttuit  the  days  of 
metrical  poetry  are  numbered :  that  it  was  a  prodad 
of  the  ancient  times  before  the  printing  press,  wbea 
poems  were  sung  or  recited,  not  read,  and  that  it 
would  vanish  before  long  after  the  b.irdi  which  gave 
to  it  birth.  Mr.  Carlyle  and  many  other  eminent 
writers  hold  a  similar  faith.  But  the  phonograph  bu 
falsified  this  doctrine,  and  the  beauty  and  muic  of 
words  will  stil!  be  worth  preserving. 

The  phonograph  has  recently  created  some  sensa- 
ti;>n  in  new  York  by  repeating  before  a  large  audience 
ono  of  the  famous  solos  of  Levy,  the  comet -Ik- piston 
player.  All  Levy's  most  brilliant  execution  was  (nith- 
fulty  reproduced. 

pRorKSsoiis  Flibuixq  jKMKin  and  J,  E.  Ewihc 


mi'crophonic  repealer,  ot  relay  of  Professors  Uouslon   \  conViniie  ttwvT  ti.y:\\ments  on  vowel  sounds  by  means 
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of  the  phoDograph.  Tbey  obUiu  curretit  curves  rapie- 
senting  the  path  of  an  air  particle  is  sound  wares 
(Mm  die  phooofraph  record,  hj  a  mulciplying  lercr 
kTtangement  and  marker  sUnilar  to  that  used  in  Sir 
Willi  Am  Thomson's  Syphon  Recorder.  Curves  of 
"  visible  speech  "  400  times  the  sixc  of  those  imprinted 
oa  tbc  phonograph  Foil  are  thus  obtained.  Touching 
this  subject,  the  American  Jourual  for  July,  gives  a 
full  SMOunt  of  an  ingenious  method  of  Professor  E.  W. 
BIaIcc  Brown,  Uoiverjity,  U.S.,  for  recording  articulate 
vibrations  by  means  of  photof^phy. 

Mr.  Edisok  has  be«n  investigating  the  constancy  of 
the  phonograph  marking  with  a  view  to  reading  the 
Xeeord  by  sight  j  but  alctiough  a  fuDdamenUl  form  for 
Mch  syllabic  or  articulated  sound  doubtless  exists,  tt  is 
SiCRcuit  to  get  it  freed  from  what  may  be  called  acci* 
dvntal  tnBuences.  For  example,  Ibe  same  sound 
bttercd  by  different  persons  gives  a  diRercnt  form  of 
Indentation,  as  also  does  the  manner  in  which  it  is 
spoken,  or  tbc  distance  from  the  diaphragm  at  which 
the  speaker's  mouth  is  placed,  or  the  force  with 
which  it  is  uttered,  or  the  speed  at  which  the  barrel 
Is  turned.  If  the  hand  be  pTcsicd  on  the  cheak  while 
•peaking,  a  different  character  will  be  given  to  the 
nit  in  the  foil.  Vowels  are  little  liable  tv  these  vatia- 
tioos  as  comparad  with  consonants. 

The  mcarches  now  being  made  by  help  of  the 
phonograph  and  phonautograpli,  into  the  vibrations  of 
■poech,  and  the  visible  form  of  sound  waves,  should 
noutt  in  a  Ij-picat  or  gsneral  form,  and  Mr.  J.  Munro 
luggesu  Uiat  phonographic  type  should  be  cast  of 
■11  the  phonographic  syllables  used  in  speech,  so  that 

phonograph  matrix  might  be  composed  as  a  printer's 
page  is  now  composed.  With  these  phonographic 
eharactVTS  there  would  be  do  need  lo  speak  into  a  pho- 
■ograph,  and  multiply  the  record  by  electro-typing (un- 
lets individual  pecutiatitict  of  spewh  wore  to  be  pre- 
•erved),  since  the  type  could  be  set  up  mechanically. 
In  this  way  very  powerful  phonographs,  giving  loud 
■tticulations  of  what  may  be  called  ideal  ^eech^  would 
be  practicable, 

Tmi  Elsciric  LitiiiT. — Wc  publish  io  ibis  number 
lU  account  oE  RapiefTs  electric  lamp. 

It  b  said  that  the  thirty-four  JablocUkoff's  electric 
Eaiidle*  in  the  Avenue  de  I'Opera,  Paris,  arc  costing 
jfao  per  night.  The  'ight,  however,  is  more  than 
lofficient  fur  the  purpose.  Over  ^uo  candles  ate  lit 
Mghtly  in  Paris. 

Ths  different  kinds  of  electric  light  arc  now  fairly 
Intalled  at  the  Paris  Exhibition.  As  many  as  eighteen 
different  lamps  an  on  view,  exclusive  of  JablochkoCf'i 
candle. 

According  to  L'eltetricU/,  the  Paris  Gas  Company 
has  published  in  several  finaoctaJ  journaJs  an  article 


on  the  atann  oaased  by^  the  progress  of  the  electric 
light,  intended  to  reassure  the  shareholders  of  gas 
companies.  The  article  contests  the  possibility  of 
substituting  the  electric  light  for  gas  in  cities,  and  coR> 
eludes  that  the  gas  companies  run  no  danger.  Eoar- 
getic  efforts  are  also  being  made  lo  develops  the  use  of 
gas  for  cooking  and  heating.  Meanwhile  the  splendid 
light*  of  Lontin,  Siemens,  and  Joblochkoff  iteadily  bum 
on,  shaming  the  rows  of  sickly  and  feeble  gai  lights 
wherever  they  are  seen  beside  the  latter.  Even  so  will 
truth  outshine  error,  although  error  be  supported  by 
millions.  A  visit  to  the  Avenue  de  I'Opera,  Paris, 
just  now,  is  the  best  possibla  argument  ag^nst  the 
inspired  article  of  the  Parisian  Gas  Company. 

Trb  Learned  AbbJ  Moigno,  director  of  Lfi  tfcmttt, 
has  suggested  to  M.  Giffard,  the  English  aeronaut,  the 
desirability  of  making  several  nocturnal  ascents  in  his 
giant  captive  balloon  at  the  Paris  Exhibition,  in  order 
to  determine  the  laws  of  visibility  at  a  distance  by 
meajif  of  an  electric  lamp  placed  under  the  car. 

Wo  loam  from  the  Polyleehmc  Rmifu,  U.S.,  that 
the  Telegraphic  Supply  Company  of  Cleveland  is  so 
crowded  with  orders  for  Drxish  electric  light  apparatus, 
for  the  illumination  of  mills,  depAts,  facloiies,  &c.,  tte., 
that  it  has  been  compelled  to  run  day  and  night,  flrd  is 
now  arranging  for  a  factory  four  times  the  capaci^  oi 
its  present  one. 

An  experimental  trial  of  Lontln's  electric  light 
was  recently  made  at  the  Caicly  Theatre.  Krom 
the  results  obtained,  theie  would  seem  to  be  good 
reasons  for  believing  that  the  expectations  of  those 
who  have  introduced  the  novelty  to  the  metropolis  will 
be  fully  loallscd  at  no  distant  date.  In  order  to  show 
that  one  of  the  great  didicuUies  in  the  way  of  the 
application  of  electric  lighting — the  division  of  tlio 
light — has  been  surmounted,  and  that,  in  fact,  the 
lighting  power  can  be  produced  at  IcASl  half  a  mile 
from  the  machinery  which  forms  its  source  and  supply, 
it  is  in  CO  Ji  tern  plat  ion  to  carry  the  connecting  wires 
from  the  Gaiety  Theatre  to  Pall  Mall. 

It  is  reported  that  the  Metropolitan  Qoard  of  Works 
are  seriously  meditating  the  illumination  of  ihe  Thames 
Embankment  by  the  electric  light.  They  could  not 
have  chosen  a  better  starting  ground. 

Th8  joint  committee  of  Her  Majesty's  Commissioners 
and  of  the  Society  of  Arts  for  promoting  visits  of 
selected  arttxan  reportcts  to  the  Paris  Exhibition  have 
now  settled  the  conditions  under  which  arliians  will  be 
sent  to  Parts.  Each  artisan  is  expected  to  devote  from 
eight  to  fourteen  days  to  his  vint,  and  pay  all  his  ex- 
penses out  of  a  bonus  of  ^8,  which  will  Im  prcsirnted  to 
him.  Free  admission  to  the  Exhibition  will  be  granted; 
return  tickets,  London,  Chatham  and  Dover  Ra\^<*ivi., 
for  lourtMa  Aa'js,caft\«Oa\a:«e&  aX  'Ct*  v<\w.Awft- 
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lAmngemMtft  tat  getting  food  aad  lodgiDg  In  ?aii« 
tve  also  be«n  provMH.  Besides  the  arliMns  wlocted 
by  the  joint  commiltFe,  artiMn*  may  be  R»nt  at  the 
expense  of  their  employvn  ot  local  comiailteos. 

A  BPF.CIAI.  eommitlM  o(  the  Society  of  Telegraph 
!nglnc«rs,    including  Mr.   l^titncr  0»rk,  C.E.,  Mr. 
'Hall,  and  Mr.  C.  V.  Walker,  P.R.S.,  anions  ■<■  member*, 
bas  been  appointed  to  drviic  a  itandArtl  «rire  g^auge. 

Auotio  the  DDvelliet  to  be  Men  at  the  Paris  Eihibi. 
tlon  is  a  series  of  spoeimffos  of  electro- plated  human 
brains,  sent  by  Dr.  Ore,  the  iagenious  Proreswr  of 
Phyiiology  at  the  Bordeaui  School  of  MMlicine.  Dr. 
Ore  has  applied  g>ivano>p1aat/  for  ptiqtotca  of  p(v«rT- 
valion  to  the  brain*  of  men  and  animals,  and  has 
obtained  wry  remarkable  rcsulu,  the  external  surfaca 
presenting  the  hard  brilliant  surface  of  a  metal,  while 
the  inner  substance  assumes  the  consistency  of  mastic, 
and  is  (juiie  unnHerablc, — Scicnti/te  Amtrttan. 

Gkat's  harmonic  telegraph  can  now  be  seen  ta 
operation  at  the  Pans  Exhibition.  It  is  connected  up 
with  the  Morse  instrument  <o  that  ihc  vibraiory  trie- 
phone  messages  are  sent  simullaneotuly  with  the  Monc 
messages  in  a  manner  indicated  by  Varley  in  his  1670 
patent. 

Wi  bear  that  a  son  of  Mr.  John  Pender,  M.P.,  is  at 
Cyprus  arranging  for  the  Uying  of  a  cable  to  connect 
that  island  witli  the  Eastern  Telegraph  Company's 
Mediterranean  system. 

Two  campanies  of  Royal  En(;incers  from  the  Soutliern 
Olriston  of  the  Poslal  Telegraphs,  have  left  in  H.M.S. 
A'flfiwm  for  Cyprus,  to  erect  military  telegraph  lines 
Uiere. 

Tkb  i.s.  Mlnie,  of  the  Anglo. Aincric:^  Cable 
has  been  encased  in  removing  the  Duxburj-  Cable  into 
vrater  freer  liom  mishaps  by  fishing  boats  than  iu  old 
portion. 

DUBINO  the  last  twro  years  the  "  errors  "  in  messages 
committed  by  the  Eastern  Telegraph  Company  were 
only  1,615  words.  During  three  months  561  repetitions 
were  made,  which  comprised  11,684  words  in  all,  and 
^npfetcntcd  a  money  value  of  ^^,840. 

Ab  mentioned  In  the  "  City  Notes  "of  our  last  issue, 
the  steamers  Srine  and  Calatria  sent  out  hy  the 
Anglo-American  Telegraph  Company  to  repair  the 
1866  Atlantic  Cable,  have  returned  without  success, 
be  cable  w.-ii  hooked  several  times,  but  the  iron 
'  sheathing  was  so  rusted  that  it  could  not  bear  the  stress 
o[  raising  the  cable  to  the  surf,icc. 

A  QutcK  Teleobam.— ThcAgent.Gcncra'l  for  South 
AusltAlia  sent  a  tchgram  to  AdeJaidc,  South  AusVraba, 


at  3.0  p.m.  on  Monday,  the  aand  ult.,  from  Broad 
Strevt,  E.C.,  and  received  a  reply  to  it  at  WestnuaiCcr 
■6{  hours  after. 

Ik  Parliament,  on  August  Sth,  Mr.  Anderson  asked 
the  Postmaster-General  to  consider  the  expediency  of 
adopting  a  letter  at  fyllable  tariff  instead  of  a  word 
laiilf,  for  posul  telegrams.  The  Postmaster- General 
also  announced  that  an  International  Telegraphic 
Congress  would  be  held  in  London,  next  June.  Mr. 
Whitwell  proposed  that  the  inc^ality  of  the  rates] 
between  telegrams  from  the  Continent  to  [j>ndoa  and 
telegrams  from  the  Continent  to  the  provinces  he 
removed.  Lord  John  Manners  replied  that  negotiations 
to  that  end  were  now  pending  between  two  or  thm 
foreign  goTemments. 

ANotRcial  supeijor  school  of  telegraphy  will  commei 
in  Paris,  on  November  4th.  A  preliminary  examinal 
(or  the  admission  of  pupils  will  beheld  in  several  of 
the  cities  of  France,  and  the  final  examination  will  take 
place  on  October  3iit  in  Paris,  Dcsides  the  student* 
of  telegraphy  in  the  Ecole  Poly  technique,  it  will  be  open 
to  postmasters  and  operators  reckoning  two  years 
service,  to  llcemiates  in  science,  old  pupils  of  the  Ecofe 
Poly  technique,  and  of  the  Ecole  Nonnalc,  Ecole 
Mines,  Ecole  des  ponts  et  Cbaas*6eR,  Ecoles  Poresti 
Ecole  Central*  des  Arts  et  Manufactures, and  there 
be  a  certain  number  of  free  students,  French  or  foreign, 
authorised  to  attend,  A  preliminary  course,  of  a  year'* 
duration,  will  be  instituted  10  prepare  postmasters  and 
operators  for  their  entrance  examination.  I^fscs  for 
admission  to  the  examination  should  be  addressed  to 
the  Sous-secretaire  d'Etat^de.s  Finances  before  Sep- 
tember ist.  Further  information  can  be  procured  by 
application  to  the  Central  Telegraph  Station,  Pari: 
toj,  Roe  de  Crenelle,  St.  Germain. 


vV^ 


A  Ktw  volume  entitled  Rectuit  df  Uemoirn  f^at< 
a  la  pkyiiijue  <its  muscUt  et  da  nfr/s,  has  recently  beev 
pubLinhed  in  Germany  by  Du  bois  Raymond.  It  ooa 
tains  his  rescari^cs  on  various  subjects,  electrtcal  aad 
Other,  since  1R55,  To  these  are  added  a  memoir  foe 
the  Hrst  time  published  of  his  observations  on  lh^ 
electric  phenomena  of  the  JHW«^mw¥  a  Cteati 
never  before  investigated  in  a  laboratory. 


i 


1 


CoB,\LT  Pl.^TIXG.  —An  interesting  and  valuaUl 
communication  on  this  subject  has  recently  been  mAde 
to  the  French  Academy  of  Sciences.  H  appears  that 
M.  Gaitfe,  while  studying  some  of  the  properties  of 
magnetic  melals,  obtained  by  means  of  the  voltaic  cur< 
rent,  was  struck  with  the  superior  beauty  and  hardness 
of  cobalt  over  iron  or  nickel,  and  thought  that  it  might 
be  advantageously  utilized  in  electro- plating  if  it  could 
be  treated  aa  easily  as  such  metals  as  iron  or  nickel. 
Some  beautiful  samples  of  the  plating  on  strips  and 
bas-reliefs  of  red  copper  were  shown  to  the  Academy. 
The  colour  is  a  bright  white,  mictnbllng  old  silver. 


rer.    ^m 
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U  prindpally  (or  fine-line  engraving,  such  ai  etching, 
»d  for  typography  that  cobalt  platint^  will  be  useful. 
It  don  not  oxidbe  like  iron,  and  it  i>  more  durable 
llun  cither  iron  or  nickel.  It  is  also  more  easiij)  dis- 
solved in  acids,  u  vrcalc  &ft  tM>t  to  attack  copper,  whilst 
nickel  an  only  be  readily dis5olred  in  acids  which  corodc 
copper,  »o  that  cobalt  may  be  remoTed  from  copper 
with  more  (acilily  than  nickel,  A  new  plating  may 
(has  be  substituted  for  a  worn  one  without  injutin];  the 
copper  bails  underneath.  Tlie  bath  employed  by  M. 
CalSe  is  a  neairal  solution  of  double  sulphate  of  cobalt 
ftnd  ammonia,  the  mode  heing  a  platinutn  roil,  or 
better  a  plate  of  cast  or  forced  cobalt.  Cobalt  herein 
differs  from  iron  and  nickel,  wlitch  are  not  soluble  tn 
their  baths  when  putt;.  To  obtain  a  very  re^lar 
deposit  the  nrttcle  to  bo  plated  should  be  fixed  to  the 
electrode  o[  the  battery  before  beiof;  immersed  in  the 
bath,  as  without  this  precaution  a  marbling  !s  produced 
CD  the  surface.  The  deposit  is  effected  almost  as 
f&pidly&s  nickel.  M,  Bdmuiid  Bccqucrel  st  a  Aubse- 
qaent  meeting  of  the  French  Academy,  pointed  out 
that  he  and  his  father  had,  generally  speaking,  antici* 
pated  the  result*  of  M.  GaiSe  in  a  memoir  to  the 
Academy  in  1862.  In  this  memoir  it  was  aliro  laid 
doiro  that  in  order  to  obtain  a  coherent  deposit,  the 
intensity  ot  the  current  should  be  in  proportion  to  the 
density  of  the  solution  to  be  decomposed.  M.  GaiRc 
rccommcoils  an  electro. motive  force  of  six  volls  at  the 
beginning  o(  the  operation,  diminishing  to  about  three 
volts  towards  the  end. 


Seto  Diitcnts. 


)6l6>  "  Impiovcmenis  in  mai^riisirg  moat  or  other 
mbsiances,  and  utilising  same  lor  pioducir^  maenciic, 
idephonic,  mictuphontc,  and  acoustic  dfccis." — O.  B, 
ParTCNaiT.     Dated  July  13. 

3851.  "An  improved  mcihod  of  communicacion  by 
ft)  can  I  of  electrical  currents  Iwtwecn  the  pas»cngci«  ami 
ofBoals  in  railway  irains,  and  apjjaraius  iherctot."— 
R.  W.  Hakmdhd  (cemmunintoil  by  V.  von  SchcUba)^ 
Dated  July  17. 

3878,  "A  acw  or  improved  electric  motor,  paits  of 
whicli  aar  aiipUcablr  to  oihcr  electro- magnetic  appliances." 
— E.J.  H«Bi.iKoaiiil  R.  Bui.1..      Dalcdjuly  18. 

1939.  "Pneumatic  domestic  signaUing  apparalus,"— 
J.  T.  Gent.     Dated  July  23. 

30tl.  "ImptDvcmentJi  in  rhcophores  in  cummuuiors 
sa  I  m  galvanic  balieries  connected  dieiewith,  paniculaily 
applicable  10  medical  purpows.'* — ^J,  and  J.  Arhuld,  and 
J.J.  H.Sandy.     Dated  July  39. 

30.)J.  "  Impruvements  in  railway  swiichet  or  puinls 
Ud  in  the  mnde  nE  connecting  thc^  i^mr  mtli  ihc  Mgn.tli." 
~-E.  Fat.DTUAK»   (curomuiiicaced  by  A.   BUiiei).     Dared 

$040.  "  ImprovemenU  in  mechanism  or  apparatus  to 
be  applied  to  duotx,  windows,  &tiuitrri,  iliawcis,  and  otlpcr 
anldet  forihepurptMe  of  giving  an  alarm  when  but gtai bus 
or  Improper  attempts  are  made  la  open  the  same." — R.  K. 
H,  SJasok  and  J.  Paics.     Dated  Juif  jt. 

308a  "Elearic  telegraphs,"— J.  W.  Bbown.  Dated 
Anjust  3. 


ABSTRACTS  OF  PUBUSIIKD  SI'ECinCATlONS. 

4555-  "ligtwiuggaslampsot  Lurnctsby  rloctriciiyiftc." 
— Alciib  Voisin.  Dated  December  1,  1877.  3d.  A 
platinum  wire,  Heated  by  an  electric  current  from  a  battery, 
is  made  to  ignite  the  gas.  The  turning  of  the  gaa  cock 
lets  on  both  g»  and  currou.    (>Vo(  prwtitd  K-ilk.) 

4606.  "Apparatus  li>r  repeating  voice  sounds  by 
electfkiry,"— C*iM-.  M.  T.  Sai«,  K.  E.  Dated  December 
f.  1877.  4d.  This  iteacribes  a  lelepbone,  coosUungof  « 
vibtadng  membrane  fitted  with  a  platinum  eonuet  ttod  ai 
its  centre,  Tliis  siud  is  opposite  an  adjustable  Kfcw  eon. 
tact;  a  baileiy  is  connected  in  circuit  with  the  diaphragm 
contact,  the  screw  contact,  and  the  line,  A  drop  of  con. 
ducting  liquid  D(  a  Hamc  cumplctes  the  circuit  between  ttte 
contacts,  'llie  vibiattnns  of  tiie  loicc  impaii  their  maiion 
to  the  diaphragm,  which  varies  the  tniint^Liioc  uf  the  fluid 
contact,  and  sends  wave  currents  into  the  line.  {Pfot  pru' 
ttftui  wtik.) 

4685.  "Telephones."— Caul HsiKRicN  SiBM»E(crMn. 
munictced  hy  Dr.  E.  Weroer  Siemens,  Berlin).  Dated 
December  10,  1B77.  Tbia  consisis  i»  overcoming  the 
straining  of  the  iliaphragm  of  a  ulcphonc  out  oriis  naiutal 
pMidon  under  the  attraction  of  the  one  electro- magnet 
adjacent  to  it,  by  phicinjj  thcdinphiagni  between  two  electro* 
magnets.  For  tbb  puipose,  aocording  10  one  conuruaton, 
the  iron  diaphragm  is  fizcd  tn  a  circular  box,  each  side  of 
which  is  a  pciiiiancnil)'  magtictrc  disc.  At  (he  centre  of 
one  of  these  discs  there  is  a  core,  surrounded  by  a  coil. 
The  other  disc  on  the  ojiposilc  side  of  ilic  diaphragm  haa  a 
hole  in  its  centre  fpr  the  pamage  of  the  fiound  waves. 
This  disc  being  opposite  to  the  whet  disc  nndcorc,  the 
iron  diaphragm  rests  hetween  the  two  in  equilibrium,  wich> 
out  being  strained  more  in  one  dircoion  than  in  the  other. 
Instead  of  an  iron  diaphtagm,  a  aon*ineiaUic  one  may  be 
employed,  having  a  light  annular  coil  of  aluminium  on 
iiB  face,  vibrating  with  ii  in  a  magnetic  field  lormeil  of  the 
annular  space  beiwccn  a  ma^etic  oore  and  a  suirounding 
tuhulai  riBgnetic  disc.  Bells  or  lumng-forks  may  be 
ccnplnyed  in  lieu  of  diaphragms  so  as  to  iianimit  bell  or 
other  tones. 

470(1.  "  Volwic  mcilicAwd  plaster."— WAaaetf  Bailby 
PiirrtJi,  Boston,  Mass,  U.S.  Dated  Dcceml>er  11.  1877. 
6d.  This  con*ts[a  in  forming  these  planters  so  that  the 
plaster  shall  lie  between  the  skin  and  the  strips  of  cine  and 
copper  fotniing  ttie  voltaic  airan^cnicnl.  Hoi-cs  are 
punched  through  the  plaster  exposing  ponions  al  the  plalesi 
which  are  connected  in  scries  by  stitps  of  cloth. 

4748.  "  Magneto-eleeific  Machines." — E,  WliaTOH.New 
Yortc,  U.S.  Uaicd  December  14, 1877.  6d.  Tliiscotiiistsia 
impiovcmeiili  in  Weston's  luacbine,  described  in  a  pilot 
patent,  No.  41X0,  of  1K76.  These  arc  die  combination 
wiih  a  commutator  of  twu  brushes  attached  to  a  piroied 
disc,  whose  axis  coincides  with  the  axis  of  thecommutaioi 
ihuft,  llie  disc  being  prnviilcd  with  one  01  niucc  set  sctcwsi 
whereby  It  may  be  clamped  in  latiable  positions,  for  the 
puipose  of  regulating  die  strength  of  the  current.  Also  a 
device  fur  autoniaticoliy  closing  and  brcahing  the  circaili 
by  menns  ul  a  disc  aiiached  to  a  shaft,  wliich  has  iu 
beating  in  the  end  ol  a  pillar,  and  is  rotated  by  means  of 
a  belt  ffofn  the  shall  of  ihc  machine.  The  disc  contains 
tivo  ladi.il  slots,  each  ol  which  cnnums  a  sliding  xwiidi 
bloL-k,  whicit  is  pressed  inward  toward  the  airs  of  the  disc 
by  an  odjusable  spiral  spring.  These  blocks  rest  against 
a  meta.1  huh,  when  they  >icld  to  the  actiunof  the  springs. 
When  die  speed  ol  the  machine  falls  below  a  oeiialn  rate, 
the  switch  blocks  form  an  ctearical  contact  with  the  hub, 
and  the  cvcicnt  from  Clic  machine  is  shoit  drcuitcd.  On 
tlie  contrary,  when  the  desired  rate  of  speed  Is  attained, 
the  current  is  sent  throngh  the  line  into  the  dccuo^typii^ 
vats,  &c. 


I 
I 
I 
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riau  in  btmUist  the  zinc  poU  of  celb  at  a  »oliJ  aUof  ol 
anc  aod  nicfcuix>  i"  picfacncc  In  anaAlijaniatttig  it. 
The  alloy  is  formed  by  (unninnf  togcdwf  uy,  J  pans  of 
molten  zinc  and  1  pan  oi  an  aXioy  of  cqoal  quantities  of 
dnc  and  mercury.     (AW  practnUd  mtk.) 

4814.  "Insubiing  telctrraph  \*iie«.  &c."  BnitTOw 
Hunt  (communicateii  hj  D.  Bronkst  fhilodelphui,  U.S.) 
UaioJ  December  19,  iSj;.  61I.  Thiit  cocuiMs  in  aii-cr- 
Int;  Kiires  vriih  ouuun,  ticatin);  tt  to  .}oo^  to  jlo^  Fah.  V'l 
I J  hours,  to  »ficl  ihc  motsiiue  and  gasci  from  the  (tbru, 
and  ihcii  pIu(iKtiij[  il  mio  mdtcd  paiaAine  or  jKuaSiac  oil, 
Wtrr«  Atiii  cables  so  pic(>arKl  are  iniraduceJ  inU>  If  on  pipes 
while  both  pipe  and  cable  arc  at  ihe  above  tcmpciatures. 
These  pipes  arc  in  conrcnlcnt  lengths  for  laying  (com 
bathes  or  vraegons. 

4847>  "Telephonic  appdratus."  Cuarlbs  AMinott 
McKvoY.  UdicdIJccemljcr  10, 1877.  6A.  'litis conniits in 
raakrng  one  telephone  >.ri\c  fur  Kcnding  and  iccriving  at 
each  end  ol  a  line,  A  pific  leading  out  fiotn  the  cbumbet 
in  tear  of  ibe  metal  illapliragm,  Mhifh  chamber  ii  made 
drcjicr  thai)  usual,  is  piorJdc*]  at  its  rxtrcmicy  wifli  a  small 
trumpet  mouth,  into  wliicb  the  mcssa^fe  to  be  sent  b 
apokcn.  Tiiis  pipe  is  provided  wiih  clt>ow  bends,  so  that 
when  Ihc  diaphragm  in  held  111  the  otUiiiary  w»y  clusc  lu 
Ihe  car  of  the  liwcner,  the  mouthpiece  may  lie  juH  En  ftoiH 
of  his  mouth ;  or  ilic  tube  may  be  lon^  anil  Aeaiblc 


CorrEsponbmcc, 

Lisnr.  H.  P.  Knioht.  —  The  mantrfaclarers  of 
De  la  Rue's  cell  as  described  are  Mc5«c^.  Lntimci  Clark, 
Muirh«3<l  &  Company,  29,  Regency  Street,  Woslminslcr. 
The  prico  ia,  we  believe,  about  3«.  per  cell.  Wc  have 
personally  seen  Ihis  ccU  at  work  for  muiilhs,  and  can 
tcitify  to  its  merits.  To  our  knowledfj*  a  set  of  twenty 
were  uwd  daily  iii  cable-t«»ting  tor  six  months  without 
having  shown  any  unsteadiness  or  loss  of  power.  It 
must,  tliercfoie,  be  considered  Listing  as  well  as  con- 
slant,  economic,  cl<^anly,  and  portable.  Caro  should  be 
taken  to  prevent  the  evaporation  of  the  liquid  in  a  hot 
climate  like  tliat  of  Malta.— Eo.  Tai.  JouK. 


» 


^vmxA  Bi'mm  ^^alumtis. 


Tub  Total  Eclimb  o?  thb  Suh  which  was  visible 
ovor  a  belt  of  the  so  nth -western  territories  t>£  the 
United  SUtes  from  Montana  to  Texas,  on  July  29,  was 
well  observed  at  all  the  different  sutions  selected  by 
astronomers.  There  arc  many  indicationsof  a  remark- 
able chnngc  having  taken  place  in  iIil'  corona  since 
1871 .  Mr.  Norman  Locltj-or  telegraphs  that  the 
corona  is  found  to  change  with  the  sun-spots. 
Professor  Watson  has  discovered  a  new  body  of  four 
and  a.  lialf  magoitudes,  near  the  sun. 

Wa  learn  from  Xature  that  Professor  Tail  is 
devdopiog  a  rory  loud  and  economic  (og  signal,  giving 
a  noise  similar  to  that  of  the  drum,  which  ia  one  oi  the 
most  economical  of  sound  alai-ms. 

\  WJW  c«»pressed-air  log  ^gaaX  has  tteen  erected 
^pe  Spear,  Newfoandlaod.     The  blast  will  sound 


^TaJ 


(or  seven  seconds,  once  a  minute,  and  wiU  range  from 
one  and  a  half  to  tea  miles,  according  to  the  aute  oC 
the  atmosphere.  ^| 

A  BSD  of  fine  lithographic  stose  has  been  discovered 
Dcai  Orao,  io  Algeria, 

TA3UAM1AM  T1.11, — Tasmania  is  rapidly  becoming  a       1 
second  Cornwall  in  the  quality  and  extent  of  its  tiii^| 
supplies.     Fo'ir  years  since,  the  value  of  tin  and  lin-^B 
ore  exported  from  the  colony  was  barely  jfiy.ooo,  while 
in   1877,  the  value  oE   the  tin  exported   was   ncacly 
;fa7,<XK).    Until  recently,  the  principal  portioa  ot  the 
tin  in  Tasmania  was  obtained  by  the  ancient  process  of 
"streaming,"  or  washing  the  sand  and  earth  in    water, 
and  allowing  Ihc  heavier  metallic  parts  to  subside  ;  bU 
by   the  discovery  of   lodet   at    Mount    BtEChoS.    tb* 
colonial  miner  has  bnn  enabled  to  compete  oa  eqtaJ 
terms  with   his   fellow  craftsman  in  Cornwall.     Tha^J 
mining  district  of  Mount  BiKhoff  bos  now  found  a  rival^| 
in  a  tin  mountain  at  Mount  Humskirk,  on  the  west^' 
coast.    The  "  wash  dirt "  is  some  twenty  feet  thick,  and 
produces  about  twenty.five  pci   cent,  of  tin;  but  the 
existence  of  solid  scams  of  the  metal,  iraversiag  the 
mountains  ia  veins  several  feet  in  depth  and  width,  has 
thrown  even  these  productive  workings  into  the  shade. 
Some  "nuggols."  weighing  several  cwts.   each,   ha' 
been  found,  yielding  n'^aHy  cent,  per  cent,  of  pure  tin 
Mixsd  with  the  tin,  too,  i«  a  small  quantity  of   gold 
which*addi  considerably   to  the  tia  miner's  profit. 
Enginffring . 


e. 


TtiK  Prs-vcm  MarfiOROLOoiCAt.  SimviCR.  —  This 
servics,  founded  by  Leverrier,  has  jaat  been  separated 
from  the  Obssnratory  of  Paris,  by  a  decree,  dated  May 

14.  1878,  and  will  soon  be  localised  in  a  separate 
central  bureau.  It  comprises  the  study  of  the  move- 
ments uf  Ibe  atmosphere,  meteorological  wuniags  to 
ports  and  farmers,  the  organising  of  metcorolofieal 
stations,  a&d  publication  of  utcfal  data.  The  direclor 
Is  M.  Mascart,  professor  in  the  College  of  France.  The 
Sulietin  InUrnalunaU,  of  the  Observatory  of  Paris, 
will  be  the  organ  of  the  service,  and  will  oonbun  a 
synoptrical  chart  of  barometric  pressures,  indicating 
alw>  the  wind,  and  the  rtatc  of  sky  and  sea ;  a  chart  of 
temperalure,GontaiDing  also  the  rainfall  of  the  preceding 
day,  and  the  storms  signalled  by  dcspatcbca;  the  general 
condition  of  the  d.iy;  w.irnings  to  sea-pOrts  and  agri* 
cullurisU,  and  the  observations  made  at  Paris.  A  sup.* 
plemcnt  will  give  the  daily  observations  made  dnring 
every  month  in  the  country  and  abroad.  The  reports 
from  all  E^urope  are  cantraliseJ  each  day  at  Paris,  and 
Immediately  utilised  in  order  to  transmit  telegraphic 
warnings  throughout  the  land.  Among  the  names  of 
the  members  recently  appointed  for  three  years  to 
superintend  the  service,  we  notice  those  at  M.  Berthelot, 

M,  I.,  who  rcprc*en[s  the  Mliiistiy  of  Public  Instruction, 
and  M.  Blavier,  telegraph  etiginceiof  the  GovcnuneAt, 

to  represent  the  French  Postal  Telegraph  AdmintMra- 

Uoa. 
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Olil  Broad  Sitect,  August  utk,  1878. 
At  the  half-yearlf  meeting  oi  the  Anglo-American 
Compsny,  Vncount  Monck  waxed  jubilant  at  the  cessa- 
tion of  "fatile competition;"  ThesamephranewafliD  the 
mouth  uf  the  chairnian  of  the  Direct  United  Stale*  Cable 
Company  the  same  day.  Thu»  the  chairmen  of  both 
companies  appear  to  ba  wo!l  tatisAed  that  the  amalga- 
mation has  already  been  fraught  with  beneRt  to  <^ach 
«Dnoeni,  Thera  is  o«ic  remark  of  Lord  Monck'tt  which 
dcMnrm  a  word  oE  eatire  praise.  Tho  noble  chair- 
man of  the  Anglo-American  Company  said  at  the  meet- 
ing over  which  be  presided,  that  he  Ihoiiglit  the  rtlate 
of  their  receipts,  even  under  the  present  circym»lanc«, 
bore  out  hit  opinion  that  there  was  room  enough  in  the 
Atlanlic  for  both  ihc  Direct  and  the  Anglo  Companies 
to  make  a^ood  ptohi.  Exactly ;  there  is  more  than  room 
enough,  There  is  room  enouj^h  in  the  Atlantic  for 
saolher  company  to  malcL-  a  gui>J  profit.  Ther^  might 
be  foom  enough  in  the  Ai  bntic  for  the  Anglo-American 
•ltd  Direct  Companicsafter  a  ncwcompany  was  formed, 
bot  they  would  have  to  reduce  their  tariff  if  they  wished 
to  make  anything  like  good  recvipts.  The  sanguine 
aotidpaiions  of  Lord  Monclc  would  be  appropriate  and 
safe  ir  there  did  not  eaiit  the  remotest  chancr  that  a 
rival  company  might,  one  line  murning,  commi^occ 
basinew.  But  surely  Lord  Monck  cannot  really  imagine 
that  the  Md  of  cnterpriK  in  which  the  shareholders  of 
the  Anglo-American  Company  are  specially  interested 
will  never  be  invaded.  Does  he  honestly  believe  that 
no  capitalist,  or  body  of  capitalisli,  will  ever  dfcam  of 
disturbing  a  syvtem  of  monopoly  which  presses  heavily 
apon  all  who  have  to  use  the  American  cables  f  Apart 
from  the  circumilance  that  the  bright  hopes  of  their 
chainnan  may  be  rudely  dissipated  at  any  moment,  the 
shareholders  of  the  Anglo  Company,  as  ivc  said  in  our 
last,  have  no  Darticular  reason  to  feel  anxious.  If  their 
receipts  are  Wss  Ihan  last  half-year,  is  not  the  ex- 
petMlniira  more?  Is  not  the  dividend  the  same  as 
but  year?  Have  not  the  directors  ftgrecd  to  spend 
jf  13,000  to  ^14,000  in  order  to  increa»e  the  efficiency 
of  th«  company's  cables?  No  ;  it  i«  clear,  at  any  rate, 
that  amalgamation  has  not  proved  the  ruin  of  tho 
Anglo- American  Company,  ft  was  not  intended  to 
prore  ita  nlvation,  was  it  ?    We  forgot. 

Dut  what  of  the  Direct  Company?  "So  long  as 
they  charged  moilerale  rales,"  observed  the  chairman, 
"and  reduced  rates  to  the  Press  and  tho  Government 
they  would  progress;"  aod  he  points  triumphantly  to 
the  sum  which  has  been  addea  to  the  reserve  fund. 
But  j£32,0O0  is  not  an  immense  sum,  CDimidcring  that 
there  is  no  increase  in  the  dividend,  Mr.  ("cnder  was 
Tiot  at  one  time  so  caiily  pleased.  Perhaps  he  looks 
mors  to  "a  great  impulse  of  trade"  for  augmenting 
ihe  company's  receipts.  We  sincerely  hope  ho  docs 
not  look  in  vain;  but  now  Optimists  who  imagined  that 
Peacv  would  make  all  things  right  are  beginning  to 
doubt — in  the  face  of  tho  last  revenue  returns— 
whether  trade  will  revive  as  they  anticipnicd. 

We  must  confess,  however,  we  arc  surprincd  at  the 
tllence  which  was  maintained,  no  less  at  the  mcetingof 
the  Direct,  than  at  th.-it  of  the  Anglo-American 
Company.  Sharrholdcrs  mu>l,  of  course,  be  left  to 
look  after  thoir  own  afiairs,  and  if  they  arc  unwilling  to 
raise  a  voice  in  their  own  defence,  directors  are 
justified  in  assuming  thnt  they  have  their  full  con- 
fidence. 

As  everything  was  smooth  at  the  meetings  of  tho 
Anglo-American  and  the  Direct  Companies,  it  followed 
that  no  storm  rvCRed  the  svrcnity  of  the  piocecdings  at 
the  subsequent  meeting  of  tho  shareholders  of  the  Globe 
Telegraph  and  Trust  Company.     TIk  chairmati  read 


the  report:  remarked  that  the  investRwnts  showed 
litlle  change  ;  that  a  dividend  bad  aetuatly  been  paid; 
that  the  value  of  Allnnlic  stock,  and  of  (heir  own  shares, 
had  improved;  that  their  receipts  had  been  augmented! 
that  their  expenses  were  a  trifle  higher — increase  of 
receipts,  and  tho  payment  of  a  dividend  entailing 
inevitable  and  growing  expense;  that  the  revenue  next 
year  would  b«  still  greater;  and  that,  fiaallj,  the  pros* 
pccts  of  Globe  ihamholders  were  pretty  well  all  that 
could  be  desired.  Having  finiihed  his  speech,  the 
chairman  proposed  the  adoption  of  the  report.  It  was 
seconded,  and,  after  "  a  very  brief  discussion,"  oirried, 
and  the  usual  vole  of  thanks  to  the  chairman  and 
directors  terminated  the  meeting.  Our  readers  know 
what  we  think  about  the  Globe  Company.  We  have 
nothinff  to  add  to,  or  take  from,  what  we  deemed  it 
necessary  to  say  many  months  ago.  We  have 
only  one  remark  to  make  in  reference  to  the  chair- 
man's speech  at  the  meeting.  He  has,  at  any  rate, 
the  courage  of  his  convictions.  He  properly  credited 
the  Globe  Company  with  bringing  about  "awoiking 
arrangement  between  the  Atlantic  Companies."  We 
think  we  have  eiveo  the  Globe  Company  credit  for  the 
same  thing.  But  the  chairman  added,  "  instead  of 
leaving  them  (the  Atlantic  Companiei]  to  do,  by 
hostile  competition,  private  rebates,  and  commissiona, 
as  much  injury  as  possible  to  e.ich  otlicr."  Well,  that 
is  one  way  of  looking  at  the  matter— the  w.iy  oE  a 
gentleman  who  has  a  considerable  interest  In  the  Globe 
Trust, 

It  is  satisfactory  to  learn  that  the  directors  of  the 
India  Rubber,  Gjtta  Peicha,  and  Telegraph  Works 
Company  (Limited)  are  carrying  forward  as  rapidly  as 
pouihie  the  legal  formalities  nccess.-iry  for  the  read- 
justment of  the  company's  capital.  Meanwhile,  we 
find  that  the  profit  for  the  six  months  ending  June  30, 
after  charging  all  expenses  and  depreciations  and  pro< 
viding  for  bad  debts,  is  ^3;;,494,  making,  in  addition 
to  the  £31,055  brought  forwani  from  last  year,  a  total 
balance  in  pro6t  and  loss  account  ot  ^44,549.  Tbe 
directors  recommend  a  distribution  of  an  ittferim 
dividend  for  Che  half-year,  payable  on  the  i6th  instant, 
of  25s.  per  £$Q  share,  ftire  of  income-tax,  being  at  the 
rate  o(  5  per  cent,  per  annum.  This  will  require 
;£it,7So.  and  the  remainder  of  the  balance  is  to  be 
carried  forward. 

An  extraordinary  and  impotlatit  meeting  of  tho 
shareholders  of  thu  Eastern  Telegraph  Company 
was  held  on  the  gth  instant  in  order  to  consider 
a  proposal  of  Ihe  directors  for  the  acquisition  of  the 
cable  of  the  Black  Sea  Telegraph  Company,  the 
directors  having  in  view  the  connection  of  the  island  of 
Cyprus  with  the  existing  lines  of  the  company.  The 
chairman  of  the  Eiistcrn  Comp.iny  warmly  advocated 
the  acquisition,  and  also  the  extcniion  to  Cyprus,  and 
eventually  moved  a  resolution  approving  tho  raising  ot 
what  is  estimated  as  sufHdent  money  by  the  issue  of 
debentures  to  the  extent  of  j£2i;o,ooo.  It  was  explained 
that  Ihe  extension  would  cosi  ;ia3,ooo  less  than  this 
sum,  but  the  ji;2,T,ooo  would  bo  devoted  to  .surphis  cable 
and  stores.  The  debentures  to  be  issued  at  five  per 
cent,  and  to  be  offered  fro  watii  to  Ihe  shareholders. 
We  are  not  surpris)?d  that  the  scheme  was  opposed, 
and  wc  aro  bound  to  agree  with  the  dissentients  that 
the  extension  to  Cyprus  is  rather  unlikely  to  provs 
remunerative. 

An  extraordinary  general  meeting  of  the  Indo- 
Europc.in  Company  is  to  be  held  on  Friday  week  In 
otdcx  to  cunsider,  and  possibly  approve  and  authorise, 
the  carr>ing  out  of  a  co-opcrfilivc  working  nKf';enietit 
betnat:n  the  Indo-[^uro|>e<in  Telegraph  Drpattmcnt  of 
Her  Majesty's  Indian  Ooveinment,  the  Eastern  Tclo- 
craph  Company  (Limited],  and  the  Indo-European 
Company  ilsfcU,  nVUvic  Va  VVio  «w\vi*a,>*«!«««K».  ' 
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three  Adminbtrations  of  the  revrnue  derived  from  th« 
tr&naraission  of  ladian  and  Trnns-Indinn  messages. 
The  meeting  «rill  &Im>  be  cmpowcrcil  to  pass  such 
iwotutioa  or  icsolutton*  in  rcgxrd  thereto  ss  may  be 
tpproved. 

Tha  directors  of  (he  Cuba  Submarine  Tel«-gfraph 
Company  report  that  the  srvis  levenue  for  the  she 
months  ritding  30th  June  last.  Including  the  bal-tnce 
brought  forwnird  from  the  last  account,  amuunts  lo 
]£l8^78,  xnd  the  expenditure  (o  ^15,930,  leaviii);  a  net 
|,  |>Toflt  of  £a^5i,  Thu  unusually  largo  expenditure 
arises  entirely  from  the  cost  of  the  repair  of  the 
'  Cicnfue|[Ds.Sanli.t20  section  of  the  original  cable, 
smounting  to  £ia.6o2,  45.  3d.,  the  ordinary  cxpensn — 
Bfnoiinling  to  i>3Jt7— being  rather  less  than  usual. 
Considering  that  in  the  repair  the  cable  has  been 
renewed  to  the  extent  of  51}  Knots,  the  direciora  think 
'they  arc warrnntcd  in  charging  the  sum  of  jfs,575  to 
the  rewrve  fund,  Thi*  mm,  added  tu  the  bnlnncc  of 
revenue  account,  will  admit,  after  providing  for  the 
preference  dividend,  of  a  dividend  on  the  ordinaiy 
Hhare*  at  the  rate  a^  6  per  cenL  per  annum,  leaving 
the  sum  of  /t33  to  be  curled  forward  to  iho  current 
balf-ve.ir'B  account,  and  they  recommend  that 
dividends  be  declared  accordingly,  payable  soth 
proximo. 

Notice  is  given  that  the  forty-second  ordinary  half- 
yearly  general  meeting  of  the  MediCermncan  Kxtension 
Tplcgrsph  Company,  Cimiled.will  be  heldat  the  City  Ter- 
minus Hotel,  on  Wedncsiiay,  the  aisl  August,  at  twelve 
o'clock  precisely,  for  the  tranimction  of  »uch  buainuaas 
ihftll  be  brought  before  it,  including  the  decUraiiun 
of  a  dividend,  the  election  of  two  directors  in  the  place 
of  Sir  J.  R.  Carmichacl,  Bart.,  chairman,  anil  (lie 
Hon.  Ashley  Ponsonby,  who  retire  by  rotation, 
and  of  the  Auditor,  Mr,  Allwright,  who  ajl  being 
eligible,  offer  themselves  for  re 'elect  ton.  The 
Transfer  Books  will  be  closed  from  the  13th  to  the  3ist 
Inst.,  both  inclusive. 

The  following  arc  the  latest  quotations  of  telegraphs: 
Anglo-American,  Limited,  6ij.6iJ;  Ditto,  I'rcfcrrcd, 
90-91  ;  Dillo,  Deferred,  34 J -34 J;  Black  Sea,  Limited, 
a-3;     Dratilian    Submarine,     Limited,    G|-6};    Cuba, 


Limited,  9l-9t :  Cuba,  Limited,  to  per  cent,  prefi 
eoce,  t6t-i7^;  Direct  Spanish,  Limited,  t-i^ ;  Dir 
Spanish,  10  per  cent.  Preference,  Ql-io;  Direct  (Jnited 
Sutes  Cable,  Limited,  1877,  i3h'3l :  Eastern, 
Limited.  7(-7l;  Eastern,  6  per  cent.  Debentures 
repayable  October  18A3,  107-110  ;  Rastem  5  per  cent. 
Debenturesrepayable  August,  I SS7.  iot-i03xd.;Eastera 
6  par  cent,  Prcferettce,  i)|-iij:  Eastern  KKtenstan, 
Australasiaa  and  China,  Limited,  7^-7^  ;  Eulem 
Extension,  6  per  c«nt.  Debenture,  repayable  February, 
1891, 106-109  ^d. ;  German  Union  TeJegrapb  and  Tnut, 
8i-8«;  Giobc  Telegraph  and  Trust,  Umited,  SiSil 
Globe  6  per  cent,  f'refeiencxr,  loj-i  1  ;  Great  NorUieni, 
8}-8|;  Indo-European,  Limited,  3oj-2ij;  Mediterra- 
nean Extension,  Limited,  30I;  Mediterranean  Esteo> 
sion,  8  per  cent.  Preference,  9^ic4  ;  Reuler's  Limited, 
lo-ii;  Submarine,  2a8-»33 ;  Submarine  Scrip,  a-j); 
West  India  and  Panama,  I.tmitcd,  2{-3{  :  Ditto,  6  per 
cent.  First  Preference,  8}-9 ;  Ditto,  ditto,  Second 
Preference,  8J-8I;  Western  and  Brajiilian,  Limited; 
4J-4};  Ditto,  6  per  cent.  Debentures  "A,"94^7xd. , 
Ditto,  ditto,  ditto,  "B,"  92.95  xd. ;  Western  Union  of 
U.  S,  7  per  cent,  i  Mortgage  (Building)  Bonds, 
114-118;  Ditto,  IS  per  cent.  Sterling  Bonds,  102-104; 
Telegraph  Conitructian  and  Maintenance,  Limited, 
30^.3]  ;  Ditto,  6  pet  cent.  Bonds,  too.103 ;  Ditto, 
Second  Bonus  Trust  Certificates.  3*-3 ;  India-Rubber 
and  Gutia-Percha  and  Telegraph  Works,  Limited, 
3 '-.?»■ 

As  we  expected,  the  speculators  who  were  reapoosible 
for  the  "  enthuiiaim  "  which  prevailed  at  a  ceitala 
memorable  meeting  of  Chatham  and  Dover  share- 
holders and  their  fnends,  are  now  trying  their  hardest 
to  get  up  another  agitation,  having  for  its  object  the 
carrying  out  of  the  dropped  "  fusion  "  scheme.  But 
thi  shareholders  of  the  South  Eastern  Company,  at 
any  rale,  cannot  be  induced  to  take  any  interest  in  (he 
matter.  It  will  serve  the  persons  right  who  forced  Up 
Chatham  stock  to  a  high  price  if  the)*  find  their  opera- 
tions  to  have  told  against  themselves.  It  i*  almost 
inconceivable  that  there  should  exist  dupes  who  will  be 
misled  by  this  last  impudent  attempt  to  bamboozle  tlie 
investing  public. 
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Tmt  mcetind  of  the  Associalion  which  has  Just 
closed  hns  ccrtninly  been  »  successful  one.  It  is 
iroc  thai  no  papers  of  any  Blriking  merit  have  heen 
read  before  the  sections;  scicniihc  men,  however, 
do  oot  took  to  the  Diilish  Association  for  [lie  publi- 
cation of  important  origion!  discoveries,  but  rather 
as  a  i^Ieasani  reuniuu  kIiwu  old  friciiOK  luecl.  new 
iicnuamtanccJ)  Arc  ma<le,  ind  plcaunl  excursions 
inoulgul  in.  Looked  at  from  this  point  of  view, 
there  cannot  be  •  do«i>t  thai  thi.-  meeting  has  bc«a 
an  emioont  succcka.  The  nttcniiance  has  been,  we 
believe,  the  third  L-LrRest  in  the  hii^tory  of  tlic  Asso- 
eifttioa.  The  hospitalitieti  .md  the  festivities  hiive 
been  unsurpassed,  and  the  excursions  have  been 
most  numerous  and  varied  ;  indeed,  it  would  almost 
appear  as  though  Ihe  British  Association  meets  more 
forthe  recreation  of  its  members  than  for  Ihe  ad- 
vancement of  sdence.  Ccnibldeiing  the  fact  that 
ihc  majority  of  those  attending  the  meetings  of  the 
Association  have  had  no  special  training  in  science, 
but  areiotervsted  and  anxious  to  be  iuKtructed  in  its 
mysteries,  wc  think  the  ("ouncil  of  the  Mxociation 
micht  devise  sumc  scheme  whereby  iheHO  annual 
^theriDgd  could  be  nude  of  wider  interest  and 
more  permanent  value.  Kvcry  one  who  nttends 
iho  me«tinj{s  is  familiar  with  the  groups  of  men  and 
women  who  wandcraimleMlv  from  section  to  section, 
eager  to  lind  soiiieiiiin^  they  can  understand  to 
carT>-  away  with  ilicm  .is  a  reminiscence  of  llic 
sections  they  hiive  attended ;  hence  it  comes  la 
pass  tliat  when  Sir  John  I.iibboch  discourses  on 
ants,  or  Caplain  Burton  on  the  land  of  Midinn.  or 
Miss  Todd  on  Ihc  iKnirding  owt  of  p,iupcr  children, 
inch  sections  become  inconveniently  overcrowded, 
full  newsiwper  reports  appear,  and  the  public  go 
away  with  the  imprcision  that  such  papers  have 
been  ibo  chief  events  of  the  meeting,  what  the 
British  Association  really  might  do  in  the  way  of 
instructing  the  public  in  the  progi'ess  of  the  dilTcrent 
branches  of  science,  it  docs  not  do,  cxeept  so  Tar  ax 
the  evening  lectures  or  the  presidential  addresses 
concern  them >>elves  witli  this  topic.  From  \-arious 
quarters  similar  remarks  have  been  urged  upon  the 
Council  of  Ihe  Associ^Ltion  ;  and  wc  trust  that,  ere 
long,  some  action  may  be  taken  Mi»oniliis  important 
matter,  Anuihcr  mQitcrdcmandingntcention  isthe 
more  cxf)ediliou«  piiblicatioti  of  an  anthorative  re- 
port of  the  proceedings  of  the  sections,  which,  wc 
imagine,  might  be  done  without  any  very  great  cost 
if  undertaken  in  conjunction  with  the  local  news- 
paper press. 

THS   Ro\-AL   Dl'BUS   SoCIB-n-  CoRVEK6A210.VE. 

One  of  the  most  striking  fiMtures  of  the  meeting 
was,  perhaps,  the  brillinnt  and  inleretting  n'irfe 
^vtn  by  tlie  Koyal  Dublin  Society  on  August  isih. 
bpace  will  not  allow  us  to  dcsa-ibc  Ihc  numerous 
in«trumenls  exhibited  and  experiments  llint  were 
shown,  but,  as  concerns  electrical  app4i-.ilus,  the 
isost  aorel  was  a  beautiful  and  complicated  ar- 


rangement devised    by    Mr.    J.    E.    H.    GordOB, 

the  newly -elected  assistant  secretary  of  the 
Association,  for  the  purpose  of  measuring  the 
spodlic  indtictivo  capacity  of  dielectrics.  \Vu  may 
here  say  thnt  Mr.  Uordon  cinplovs  an  induction 
coil,  Ihe  seamdary  current  of  which  can  be  mado 
and  broken  b>'  a  Rpcciiil  contrivance  wttli  extreme 
mpidity,  to  maintain  the  constant  elednrication 
of  one  piaic  of  the  condenser,  between  the  surfaces 
of  which  is  placed  the  par.-i[Bn  or  other  Sulutance 
whose  inductive  capacity  is  to  be  determined. 

Mr.  Gordon,  who  also  exhibited  his  electrical 
self-registering  anemometer,  had  his  instruments  In 
actual  working  order  at  litis  toirit. 

The  President  of  lliCiiVsROcialion,  Dr.  Spottiswoode, 
sent  for  exhibition  his  apparatus  for  analyslog  the 
stralifitM  discliar>;e  in  vacuum  tiitics  by  means  of  a 
rotating  mirror;  also  an  arrangement  for  rapidly 
shifting  the  terminal  from  one  end  to  .another  of  a 
vacuum-lube,  togctlier  with  an  apparatus  foraltering 
the  1-csi.sunce  in  the  path  of  the  secondary  discharge, 
consisting  of  a  long  spiral  glass  lube,  containing 
mercury  in  the  lower  part,  and  some  liauid  noD> 
conductor  above,  Ihe  rebtivc  quantity  of  the  two 
liquids  bcingadjustahlc at  pleasure.  Dr.SpoItiswoodo 
also  contributed  one  of  Dr.  Muiihcad's  hrge  con- 
densers, which,  being  once  charged  from  »  large 
induction  coilj  gives  out  a  stream  of  electricity, 
illuminating  a  vacuum-lube  fur  scveia!  minutes. 

Mr.  H.  Yeate^  of  I-ondou,  sent  a  very  largo  in- 
duction coil,  the  socondarv  wire  of  which  is 
unusually  thick,  and  the  spark  particularly  "  fat." 

Mr.  S.  Veates,  of  Uublin,  exhibited,  at  woHc.  ono 
of  his  new  font!  of  electrically  controlled  clocks, 
which  is  on  tlic  same  system  as  Ritche's,  but  with 
Ihe  coil  fixed,  and  the  magnet  forming  the  bob  of 
the  pendulum,  both  coil  and  magnet  being  of  a 
different  and  better  construction  lo  those  onlm.irily 
in  use- 
Mr.  Yeates  also  showed  his  ingenious  and  useful 
electrical  rain  gauge.  Mr.  Ladd  brought  an  excellent 
form  of  Byrnu's  pneumatic  bichromate  of  potash 
battery,  adapted  for  surgical  use ;  and  .also  exhibited 
Edmund's  phonoscope,  an  appaifttus  for  mailing 
risible,  by  menns  of  a  lotating  vacuum  tube,  the 
various  vibrations  imparted  by  the  voice  to  the  di«c 
of  ;i  telephone.  In  this  arrangement  the  iron  tele- 
phone disc  rcilly  forms  iho  conLict-brcakcr  of  a 
small  induction  coil,  which  is  employed  to  iUumin:it« 
a  .tmall  vacuum  tube  kept  in  continuous  rotation, 
thuR  prciienting  the  appearance  of  the  ordinary 
Gassiut  star.  When  a  sustained  sound  is  uttered 
in  front  of  the  mouthpiece  of  the  telephone, 
the  sUr  assumes  a  definite  pattern,  which  \-aries 
when  a  note  of  different  pitch  is  employed.  Mr. 
Ladd  also  showed  an  electrical  apparatus  capable 
of  reversing  a  current  twenty-seven  thousand  times 
a  minute. 

In  a  separate  room  Mr.  Stoney,  the  honorary 
secretary  of  the  Ropl  Uublin  Society,  exhibited  the 
beautiful  absorption  spectrum  of  chloro-cliramic 
anhydride,  With  a  spectroscope  of  unusually  high  dis- 
persive power.  In  another  room,  Professor  Uarrett 
showed  his  discovery  o(  the  effect  of  entirely  in* 
audible  vibrations  upon  sensitive  llames. 

Mr.  Wjgham,  of  the  well-known  tirm  of  Edmund- 
son's,  made  different  parts  of  the  extensive  and 
splendid    buildings   of  the  Roy:il   Dublin    Society 
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Gramme  machiaes  driven  b;  gas  and  steam  engines. 
I'lift  same  calcrpriiinR  firm  also  sent  a  large 
modclarthoGallcyhuadUglithousc,uitltlic|iierciag 
sounds u[:i  ^i^antic  IrUhfo^  tiiroit,  sent  by  tbcsanic 
finn.  were  buard  at  iotcrvats  fruni  iho  cuuriyanl. 
Nor  must  we  iargct  to  inuntion  the  bi-ge  punkah, 
Kwiinj;  hy  cominvsscd  air,  the  inx'cntiofl  of  Lord 
Rw»c's  oroihcr,  tho  Hon.  R.  C.  I^irsoos,  and  Ilic 
Bptcndid  sh'tw  of  c:«miTorou8  plants  sent  by  Dr. 
Moore,  from  llie  DuWin  BoLnnical  (/jrdcns. 

ElecUo-t)-pc  rcprodiictionsof  all  the  most  intcrest- 
iog  objects  in  llic  loiin  collection  of  scicntillu  ap- 
pantus  were  lent  by  the  authchriticit  of  thu  South 
Kensin^oD  Museum,  tofjcthcr  with  several  cases  of 
iotcresting  art  objects.  A  vast  array  of  microscopes, 
with  some  remarkable  luici oS4Xi|iic  objocts,  were 
exIiilHtod  by  dilTurcai  mcinberx  uf  lite  Dublin 
MiCTOKupic  Cluli,  and  Wily,  a  iine  dinjiLiy  of  art 
objects  :ind  of  exotic  plants,  lent  by  local  friends, 
ismbeUishcd  the  variuuH  rootns. 


ADDRESS  OF  WILLIAM  8»>OTTISWO0»E,  F.»a., 
M.A.,  D.C.U.  L.L,D.,  CtUS.,  F.R.A.8.,  F.R.G.S.. 
I'RESIDEN'I'. 

fC{t*itinmed  ftam  pagt  34'  <J 

Now  1I1C  proccM  whcieby    we  have  yjoaeA  bom  ibe 

IMwiblc  to  the  nnpo«»it>k,  and  again  repassed  lu  ihc 

iKiinble  (namrly,  Oie  shitting-  of  the  sorting  (Kini)  is  a 

iwilrccly    canrinnous    one,    while    the  condtliDtu  of    the 

"poMctn  as  iiaUd  above  hai«  abruixljr  changed.    If,  haw- 

cr,  wc  replace  the  uica  of  n  line  touching  hy  that  o(  a 

cutting  the  circle,  and  the  ilistuiio;  of   (lie  point  of 

,  by  the  dittances  at  wliicl;  ilie  line  is  iiiicK-rfUcd  by 

I(Ik  cuive,  It  will  easily  be  60ca  tliat  the  latter  includes  tbs 

ffonncf    a*    a   limiiitii;    cax,  when   t^lc  culliog   lino    b 

abuui   the   siaiiitit;  point    until  it   coincides    wiiU 

Ihc  tangent  iiscU.     And  tutthct,  that  the  two  intcrnpts 

hate  a  pcifccily  Ji^iinct  and  iiiiclii^iblc  nica:iiTii>  whribi-i 

Ftbc  poiui  tw  ouifitle  (x  invidr  the  .itea.     ITie  onlj  difTrrcncc 

Vb  thai  (a  Ihc  ftrsc  case  the  iiiierccpts  arc  measured  Ici  the 

'same  ditrctioD  ;  in  the  laller  in  oppuHtc  diicctioi^s. 

"Wxt  fuic);oiug  instzitcv  loi  shown  one  put|yier  which 
the^c  imaginancs  may  seiTCpVic.,  as  marks  indicatine  a 
limit  to  a  |xaiticulai  condition  of  ihinj^gi,  lolhc  application 
of  a  paiiicular  law,  or  pointing  out  a  stage  whete  a  more 
oompcchcnsire  law  is  requiteJ.  To  attain  lu  such  a  law 
wc  RiuM,  as  in  ihc  in»tance  ot  the  ciicic  amA  tangciit, 
rcCon§ii.1ci  uur  itaiemcot  of  ihc  protilem ;  we  niu>i  r»  back 
to  the  pjificiplc  fiom  nl>ich  we  set  out.  and  asotitain 
whi'thcf  it  Riajr  not  be  modihcd  or  enlarged.  And  even  il 
tu  any  patiicuiai  invcsti^aticjn,  whuem  iniaginarics  tiave 
cceuiicii)  the  most  com  pre  lie  naive  statement  of  the  firublcni 
(if  whicii  wc  aic  at  iKoctiC  eapahk  tails  m  gitc  an  actual 
(cpiescntaiiati  u(  ihtse  cjuainltics ;  if  thcf  muse  t<ji  ihe 
present  be  tclcgateJ  to  Ihc  category  of  imag^lnatlcs  1  it  still 
doe*  not  UAKtyn  Ihitt  wt  niaf  nut  at  some  {iiiurc  time  fintl  a 
law  which  will  cmluw  them  with  tcalify,  not  tliat  m  the 
meanitme  we  nctsi  hesiiatc  to  employ  them,  in  acei>rdancc 
with  the  great  pnnciple  ol  conliituity,  loi  biiiigin^  out 
VonetK  mults. 

ir,  murMver,  both  In  Ceometry  and  in  Algebra  we 
DDcasionallf  m-akc  use  uf  points  vt  ol  iii^mtitica,  which 
ItDin  out  pf«seM  outkrak  have  no  real  existence,  which  cm 
nrithcf  be  dclmcaud  tn  space  ol  wliich  wc  have  cx|«iicncc. 
nof  measured  by  scute  as  wc  count  mcasuii-niox  -,  if  itie^c 
Inagtuahes,  as  ilwy  are  tcimtd.  ate  called  u|>  by 
Iq^iunaie  proonscs  of  our  Gcienee;  li  tliej  serve  Ltie 
parpasc  not  aiciely  vf  susgratii\^  ideas,  but  qI  actually 
OMtdiKting  ua  to  ftractka}  coadosioai ;  if  all  this  be  uue  in 
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absitacc  Bciemcci  I  naay  perhaps  be  alfewad  to  point  oat,  ia 
iltusmdtm  of  my  ar^nenl.  tkai  In  An  anrttl  form*  aie 
fmpicntly  UKd  fur  suggesUtijr  ideas  i"*  ounvcring  a 
meaninjf  f<fr  oliitih  no  othm  sceni  10  be  su  table  or 
adequate.  Arc  iwt  forns  u.iknowtt  to  lll1k^^.  suuationa 
incompatible  wiili  giavitnllun,  pjsitiuiu  whicii  ciiallenge 
not  mcrdy  Hie  aabiliiy  but  cvco  iha  posBtbilii)'  of 
c<juilibnum — arc  not  tlieSc  Itic  veijr  mcaia  to  wtiicti  the 
aiibi  cftat  has  tecourse  lii  order  to  coany  his  meaning 
and  to  JoUil  his  mission  t  Wb»  thai  has  ever  mdlcd  in 
the  ornamcntaikm  of  llie  Renaissance,  in  ihc  cstracvdinafy 
tiaiisitions  from  the  animal  tu  iIk  trjjetable,  from  Uunic 
to  Sotal  lotms,  and  ftom  these  again  to  alinov  purely 
gcoiiieiric  cutvcs,  wliu  has  nut  fcit  (bat  (hew  imaguiAiics 
t<;ivc  a  claim  to  rtcosniiton  vcty  similar  to  thai  of  their 
coni^cneifi  in  maihcmaricsF  How  is  it  ihai  the  grotesque 
paiiiiiiigs  of  the  Middle  Ajtcs,  the  lanta^tie  sculpture  ot 
icmoic  nations,  and  even  the  tudc  ait  of  the  prc-hisiotic 
past,  still  impress  us,  and  have  an  intcre»  over  and  above 
(hcii  aiitiijuar^an  valuer  ■,  unless  it  be  that  they  arc  symbols 
which,  almouifh  haid  of  inut|>retAlion  when  lakcii  akme, 
an  yd  ea|)ablc  from  a  mote  cemptchcnsTc  poiitt  of  vww 
of  leadiog  us  n>ent«lly  to  sonftcthiii]{  IfcyOni  iticmscl«es> 
and  to  tnuha  which,  although  leacheJ  ititoush  them,  have 
a  reality  seaiooly  to  be  attributed  u>  their  outward 
loims? 

Again,  if  we  mm  ((um  Ait  to  Lciicis,  truth  (o  natutv 
and  to  tact  is  undoubtedly  a  cturacteiisuc  ol  aiciUni; 
literature;  and  yet  in  the  delincatiim  of  outward  natui 
it>elf,  still  mote  in  that  of  (eclin|;s  and  afhiions,  d 
secret  pairs  of  characlci  aitj  mutivcs  of  conduct,  it 
frequemly  happens  that  the  writer  is  diiven  to  Imagery,  u 
an  analogy,  or  even  to  a  paradox,  in  order  to  jpn 
utterance  to  thai  of  which  there  is  no  dircci  cuunccrpatt  in 
recognbed  speech.  And  yet  which  of  us  cannot  find  a 
meaning  for  these  Itterary  figures,  an  inward  r»|>a»se  n 
imaginait«e  jxiclry,  to  social  fiction,  or  even  to  those  tales 
of  giant  and  laiiylaud  written.  It  is  supposed,  only  tor  the 
nurseiy  or  sehoolroom  ?  But  In  order  thus  to  TeanlinaU 
these  things  with  a  meaning  beyond  that  of  the  mere 
words,  have  we  nut  (u  leoousidei  uur  ffisi  position,  U 
enlatgc  the  ideas  with  which  we  started  ;  tiave  wc  rM4  to 
caai  about  (nr  sumc  Ihliig  which  la  common  tu  liie  idem' 
conveyed  and  to  the  subjcei  actually  ikiciiljcd.  and  10  seek 
for  the  sympathetic  Spring  which  undcilits  lioih;  tiave  w« 
not,  like  llic  maihematuian,  to  go  bai^k  as  it  were  ti> 
some  first  principles,  or,  as  it  is  pleasantct  to  describe  t(«, 
to  become  ag.iin  as  a  little  cliUilf 

Passing  tci  tlic  icconJ  ul  llie  ttuee  mctboils.  vtL,  (hat  cf 
Manifold  Siiacc,  it  may  flist  be  temaikcd  that  oiu  whole 
cxpeitence  nl  space  Is  in  three  dimensions,  vis.,  of  that 
which  has  length,  breadth,  and  iliickness;  and  if  for 
certain  pu/pooes  we  restrict  our  ideas  to  two  dimcnsioasas 
in  (ikuic  geotuetiy,  or  to  one  dimension  as  in  the  division 
of  a  kctalgiit  line,  we  do  lliis  only  by  cxinsciously  and 
ilehbcmte  purpose  setting  aside,  hut  not  antubllatiag,  Uta 
remaining  unc  or  Imo  dimaisiuiis.  NcgataoM,  as  tiegd 
has  justly  teiiuiiked,  implies  ttial  which  is  ncguiirad,  ori 
as  lie  csptcssca  il,  alflims  the  opposite.  It  is  b; 
abstriieiiun  fiom  pnviuas  eapcricnce,  bj  a  hmtlatiua  o; 
its  icsulis.  anil  nut  by  any  independent  pioceas,  that 
arrive  a(  ttie  idea  at  space  whose  dimensions  ate  leas 
three. 

Ills  doubtless  on  this  accouiK  that  ptoblcflts  In  pi 
gcomaiy  which,  although  capable  ol  sclfltion  on  their  own 
account,  bccuroc  mucti  moie  tiiiclli^ible,  moic  easy  u( 
caicnsion,  11  viewed  in  connexion  witn  solid  space,  and 
as  i^ccial  casca  of  corrcaportdlng  probkras  m  sol 
{{wmctiy.  So  cmiivciitly  is  this  the  case,  that  the 
Ijiij^ujiie  of  Ihe  more ([cnctal  mcUiod often  tcwlsus  almo 
laiuiutdy  10  conclu»i:>as  which,  from  ih<  more  rutri 
(xiitit  of  view,  require  long  and  laboiKxis  ]>nx>l.  Sucii  a' 
i;hange  in  the  base  oC  opciations  lias,  in  fact,  brcu  suooe^-? 
luWj  ma&cm  ^eoth<Kt<t  tX  v«ttt  dUacasioAi,  and  alihoufli 
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wc  have  tiol  the  Mtac  erpeTMiMwtal  da  a  (or  the(arih« 
steps,  yei  iiritlwr  dte  modn  of  msoninjf,  nor  itir  validity 
ol  n  rcmcIuMonf.  are  in  any  way  aiitctcd  by  npiAyinj;  an 
asstoKmi*  mental  pnetaa  to  gnmtnft4it>rK4imta^M: 
and  by  t(i;aitt<(ig  ftgwa  \n  fpue  of  ihnx  rfimcntiona  b« 
KRioiU  of  fiKHiO  in  s^ce  Af  tout,  in  ihc  fanic  way  ihnt 
Ifwtn  plann  arc  K>ni«iiii)r9  coniiilerad  ju  »rclion*  or 
flptfnin  solid  vpocc.  Ttt  addliion  at  a  fnnrtri  dlmm- 
9wn  to  «|Moe  »«  only  ntcndu  &e  acnial  propeni^^  of 
S«MD(irkal  Sffwrw,  bw  «  altu  aiWs  new  prbptilKs  which 
■n  cA«D  BKlal  W  the  puipooci  of  rranirbrmarion  oi  of 
praei,  Thoi  it  Imu  recenfly  liroi  ahown  thai  In  taut 
Jlimta*Utn*  a  douvl  matnlal  tlidl  coultl  br  iitmrd  iniidc 
iKtt  by  Bjtnpls  DcxuR,  witlioui  rnhct  wcichin{t[  ot  leaiine  : 
and  ihat  tn  >ucb  a  ipacc  it  i«  impoinible  lo  rie  a  in«. 

AeaiAi  the  auliMlon  of  jitoblvnu  in  gromrtry  b  often 
tffiKUd  by  meant  n(  al^ta  t  and  a«  ihrnr  rnrjituieinenis, 
Of  co-ontinai»,  as  ti»ey  ate  called,  <lm-ri»>nc  t^ie  t>aiilion 
of  a  fdint  in  »paoe,  au  da  three  Iciicia  <m  mcaauiahle 
qnanikie*  !)rrve  fnr  ihf  same  purpow  m  the  Untfiui;e  of 
al|;ebra.  Now,  many  algebiaical  )xobl«mi  involving 
Outt  unknown  or  vo/bUe  t)uaniities  admit  of  beiny  gene. 
laHaed  m  av  ro  give  prablems  involrinff  many  auch  quitn- 
tilks.  And  a«,  on  the  doc  hand,  lo  every  al^rakal 
fnUrm  mvolvin^  unknown  quaniii.ea  or  variable*  byooea, 
Ol  by  rwai,  or  by  threu,  there  cmrekixinda  a  problem  in 
gvametiy  of  oae  nr  o(  (wo  or  of  (hii;c  dtmetlilons ;  so  on 
the  wUei  il  miy  be  wid  that  to  ettry  algebraical  ptablem 
involtin^;  many  vatial>l»  there  ecircspundi  a  firoblem  in 
geometiy  ottnat))'  dimeiisiuiig. 

The«e  is.  however,  another  as)<c«H  under  which  ewn 
nriiuiary  space  prevenu  lo  u*  a  four. fold,  or  indeed  a  mnni- 
toU,  d>ataeier.  In  modern  Phyrica.  apaee  in  leK-arded  nnt 
oa  a  kscuum  in  which  bodies  are  placed  and  forcn  Imvc 
phy,  but  rather  a*  a  plenum  with  which  niiutci  ii  co> 
atcnstvc.  And  from  a  physical  pnini  of  view  (be  prnpei- 
He*  of  s|iaoc  aie  the  ptopcdici  of  mailer,  ir  of  iTie  medium 
which  fill*  it.  Similailjr  fi.ni  a  mathematical  fioint  of 
itew,  ipace  mar  ix  leeardcd  as  a  Iccut  in  quo,  an  a 
plenum,  fillo!  with  those  dements  of  genmiitK-al  matiniiude 
which  wc  take  as  fundamental.  Tljese  elements  nwil  not 
always  be  the  same.  Knr  riiflercnt  |>ui  poses  diffrrcni: 
eleiaenls  may  be  chosen;  and  upon  the  degree  of  com- 
picxity  of  the  subject  of  our  choice  will  depend  ibc  internal 
■racttire  or  matii>fnlilne9»  at  space. 

Thus,  beKtniiin^  will)  ihn  amplest  ca«r,  a  point  may 
have  any  singly  itifiniic  nmlrlude  uf  positions  in  a  line, 
whidi  gives  a  Mie-foid  syMcm  cf  ptiim*  In  a  line.  The 
lirw  rnaj-  tevoKc  in  a  plane  about  any  one  of  ji^  poiiiu, 
giving  a  two-fold  lyiCem  of  points  in  a  plane;  and  ilie 
plane  may  molie  about  nity  one  of  (he  lines,  giving  a 
Ihrrr-Wil  »yKctn  of  points  in  space. 

ScpposF,  however,  that  wc  take  a  straigbc  line  .is  our 
elemeiit,  and  conceive  spare  a<  filW  with  such  Due*.  This 
srill  be  the  case  if  wc  take  two  planes,  e.;-.,  iwo  parallel 
plaDcs,  and  jr-iii  ciny  pfiint  in  our  wich  i  very  point  m  Ihe 
OtlKt.  Now  ihr  (winis  in  a  plane  inrni  a  twi>-ft>td  sysfem, 
and  it  therefore  follows  (ha(  ttie  system  of  lines  is  four- 
fold ;  in  other  words,  space  regarileil  aft  a  plenum  of  lines 
is  foul-fold.  I'he  same  icsiili  follows  ftntn  the  considera- 
lion  th-v  the  lines  in  a  plane,  and  the  planes  tbiou^  a 
|Kmt,  ate  each  (wo>(old. 

Again,  if  we  lalw  a  ildwfG  as  our  clement,  we  can 
ibroagt)  any  point  as  a  centie  draw  a  singly  infiiiile 
numbct  of  spheres,  L>ut  the  iiuinljcr  ul  such  ociiires  is  inply 
Inliiiiiet  hencv  sp.ire  as  a  plenum  of  spheres  U  fout-fuld. 
Atid,  generally,  space  as  a  plenum  of  surface  has  a  inani- 
fulitncss  etjuni  lu  (he  number  I'f  CunsUitls  required  to 
determine  the  surface.  Althciugh  it  would  be  Ir-yoml  our 
ptesmt  pnrpoise  to  attempt  to  purxue  ihc  GubJK»  further, 
ir  sl-.<>uld  not  pass  unnoticed  (hut  the  iilmliiy  in  the 
four-fold  chatactvr  of  ■pace,  .-is  tieiivrd  on  the  one  hand 
ftofli  a  wjntm  <A  Hraight  lines,  and  un  the  ixlKr  from  a 
sjwciii  nf  iipVrr^,  if  inrim.'Mefy  c^ofinrctcd  nilh  (he  niin- 


elples  established  l>y  Snphus  Lie  in  his  researches  on  dH 
cotrelalion  of  these  figures. 

If  we  take  a  drcic  as  out  clement  tvc  can  aroan'l  any 
point  ill  a  plane  as  a  oemrc  dtaw  a  ungly  inrmiie  sysiem 
of  ciides ;  but  the  number  of  such  oentres  in  a  plane  ts 
doubly  inlbiile ;  hence  the  circles  in  a  pl.tne  fuim  a  thrae> 
fotil  lystem,  and  as  the  planes  in  Kpaec  foim  a  thiec-faM 
system.  It  followi  (hot  space  as  a  plenum  i>f  circles  ia  iMs- 
fold. 

Again,  if  wc  take  a  circle  as  our  clement,  we  may 
regard  i(  as  a  section  cither  of  a  sphere  or  of  a  nght  cone 
ftriren  esocpt  in  pnution)  by  a  plane  pefpendicnkr  to  the 
axis,  tn  the  bitmrt  case  the  position  of  the  oeiMn  la 
ititee-told ;  (he  directions  of  a  plane,  like  thai  of  a  pencil  of 
lines  pefpeiKUealar  thereto,  nn~tiM ;  and  the  radius  of  the 
sphere  one-fold ;  six-lbid  in  all.  In  the  latter  rase,  the 
position  vi  the  vetiea  is  three-fold;  the  direction  of  the 
asistwo-tolrf;  and  the  ilistanoe  of  the  plane  of  section  on^ 
fold,  six-Iiild  tn  all,  as  before.  Hetkce  space  as  a  plenum 
of  circles  is  sia-fol4. 

Simit.iily,  H  we  take  a  cnntc  as  our  ctcment  wc  may 
regard  it  as  a  seciian  of  a  right  cone  {given  except  In 
position)  by  a  plane.  I  f  the  natnie  of  the  eonic  be  defined, 
the  plane  <rf  Kction  will  be  inchnril  at  a  fixed  angle  to  the 
asts;  otherwise  It  will  he  Aoe  (o  take  any  inclination  what- 
ever. Thw  being  so,  tlie  position  of  the  vcnei  will  be 
ihree-fnld :  the  dlicciion  of  ttt  axis  iwcvtold  :  the  dislanoe 
of  the  jtlane  of  accOijn  fiuiti  :)te  vertex  omr-lold  ;  and  Ihe 
direction  of  ihai  plaiM  une-fuld  if  the  conic  be  defined,  two- 
fold  it  il  be  not  definal.  Hciioe,  space  ns  a  plenum  oE 
definite  conies  will  be  seven-foM.  as  a  plenum  of  conies  in 
general  eight-told.  And  so  on  for  cuives  of  higher 
degrees. 

This  is,  in  fact,  the  whole  story  and  mystery  ol  naol* 
fold  space.  It  is  not  lefiously  tegaided  as  a  reality  kn  the 
same  sense  as  ordinary  space;  ii  is  a  mode  of  repra- 
sentation,  or  a  method  whicfi,  having  served  its  purpose, 
vanishes  tram  the  scene.  Like  a  rainbow,  it  we  try  to 
(rrasp  it,  it  cliulet  our  very  touch )  but,  kke  a  raiiibow,  il 
allies  out  of  teni  conditions  of  known  and  tangible  quan- 
tities, sod  if  rightly  appiehenried  il  is  a  tni.-;  and  mluable 
eiprfstinti  of  natural  laws,  and  serves  a  deftniie  purpose 
in  ite  scimce  of  which  it  forms  patt. 

Agaiit,  if  we  seek  a  counierpcut  of  this  in  common  lifit, 
I  might  remind  you  that  porspieetive  in  drawing  is  iisolf  a 
method  not  altosrether  dissimilar  to  that  of  which  I  bar* 
been  speaking:  and  that  Ihe  third  dimension  of  space. 
as  represented  in  a  pidurc,  has  its  otijiin  in  the  \>a\ntcr'» 
mind,  and  b  dtie  to  hb  M:ill,  but  has  no  teal  eiistancv 
upon  the  canvas  whidt  is  the  groundworlt  of  his  art.  Or 
again,  turning  to  literature,  when  in  legendary  talcs,  or  io 
works  of  fiction,  things  past  and  future  are  pictured  aa 
present,  has  not  the  poetic  fancy  correlat(>4  time  with  thn 
ttiree  dimensions  of  space,  and  btooght  all  alike  lo  a 
eommon  Eoctu^  Ot  once  mote,  when  space altcaily  filled 
with  moierial  substances  is  mentally  peopled  with  imma- 
terial beings,  may  nnt  the  imagination  be  r^aidod  as 
having  added  a  Itcw  clement  to  the  capaciy  of  space,  a 
Fouith  diinensiun  of  which  ihetc  is  no  evidence  in  expoi- 
cnentai  fact  ? 

The  thiid  method  proposed  (or  spedo]  remark  Ulhet 
wluch  has  been  termed  Non-Euclidran  GeofiKiry  :  aivd  iha 
train  o<  («asonlng  which  has  led  to  ii  may  bt-  described  in 
general  letms  as  follows;  some  of  tlieptopeiticsuf  space 
which  on  account  of  their  simpliaCy,  Iheorciical  aa  wdl  as 
practicnl,  haie,  in  cocuicuetiag  tiK  oidinaiy  ayatein  of 
geometry,  been  cunndcred  as  iundamcntal.  aie  now 
seen  tu  L«  particular  cases  of  mote  general  pnpMlk*. 
TbiK  a  plane  suff-toe,  and  a  suaight  line,  may  be  ie> 
gnnled  as  sperial  initanoet  of  inrlacu  and  lines  wliosc 
curvature  is  esciywheic  uniform  or  constaitr.  Aikd  it  is 
peihaps  not  difllcuk  in  sec  that,  wlicn  the  special  notions 
of  flainna  aad  «tSA5£,V«kBn.s  m^  ■a.V»amA<«.BA.,  vnxv^  VkUjH- 
l»cs  o(  geonvcuwaV  ^w^  >».Vi»A\  t^t  -4,\t,V  -iPsVi**.  -di 
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KgatdingM  randameotal  will  tunlagii  (irafonnil  raodifi- 
cauon.  Thus  3  pLanc  may  be  ca[i»<lere(l  as  a  tpccul 
cue  ot  the  spbcK,  vir..,  the  Umii  in  which  a  spticic  ap- 
proacho  when  lis  tAilius  i.i  increaicd  vritliuul  limit.  Out 
even  ihia  oocuuIcraticTn  ticnclies  upon  an  etemtiiiaiy  pio- 
Bosltion  relating  to  one  »i  the  simplest  of  gtoiacltical 
Bgum.  In  pbnc  triangles  ibc  intctwi  »i>ulu  are  tD|;cther 
equal  to  two  tight  naglcs;  but  in  ttianglo  traced  cm  Ibo 
WUCkCe  of  a  siibctc  llii>  ]>r(>pavtion  docs  nol  hold  |fO0d> 
To  (hi*,  uttiei  iiuoanteii  might  be  ait  Jol. 

Purthcr,  iheM  modlfimtiflni  tnay  aRea  not  only  uui 
ideas  of  partinUar  geatnetncal  figures,  but  the  vciy  aziiima 
at  <heSt3onc«  itwif.  Thus,  th«  idea,  whld>  in  fact  lir«  ai 
tlic  fouitdaiion  ol  Euclid's  method,  viz..  Uiat  a  gcomntical 
hgute  may  be  tnoral  in  upaoe  without  chuigc  uE  size  or 
alKiation  oF  foitn,  enliidjr  Tails  uwiiy,  01  beoci(n»  only 
approzimMc  in  a  space  wticrcin  dimension  and  form  are 
4cpcnde»t  upon  pmiiion.  t'at  imianoc,  if  wc  OMiuder 
macly  cAe  case  uf  figures  Uaccd  on  a  flattened  glolw  tike 
the  earth's  surface,  or  upon  an  egg»licll,  such  figures  can- 
not be  fflaitc  (o  atiile  upon  tlic  surface  without  diange  of 
form, as  Ls  tbe  case  with  figaies  traced  upoa  a  plane  or 
CKO  upon  a  sphere.  But,  further  still,  these  generallsa- 
<kms  are  nut  restriaed  lo  the  case  of  figures  traccxl  upon 
a  surbcci  they  may  apply  also  to  wild  fiKures  In  a  space 
whose  very  canfignratjon  varies  from  pdnt  la  point.  We 
may,  for  instance  imagine  a  space  in  whitli  our  mic  or 
scale  of  mcaturcment  varies  as  it  extends,  or  as  ll  moves 
about,  in  otic  ditECiion  at  anotbci ;  a  space,  in  tact,  whoee 
geometric  dmsily  is  not  unilunnly  disiijbuted,  Thus  we 
night  picture  to  onrselves  such  a  space  as  a  field  having 
B  mMe  or  less  complicated  disttibution  of  tempcraluic, 
and  ouc  M^ale  as  a  rod  instanlancou^y  susceptible  ol 
eapaosion  or  contraction  under  the  Influcnoe  of  heu  t  or 
we  nighl  suppuxc  space  to  be  even  crystalline  in  its  gco- 
nMric  (ormalioci,  aiid  uui  scale  and  nm&uring  insiiu- 
mtBtB  to  accept  tbe  stniciure  of  the  locality  in  which  they 
Are  applied.  These  ideas  are  duubttoM  difficult  of  appre- 
bensiun,  at  all  events  at  tbe  outset;  but  Helmhottz  has 
poinicd  out  a  very  familhr  phenomenon  which  may  be 
regarded  as  a  diagram  cS  audi  a  kind  of  space.  'I'he 
picture  farmed  by  reflection  from  a  plane  mirror  may  be 
taken  as  a  correct  representation  ol  ordinary  space,  in 
which  lubjcci  to  the  usual  laws  of  iieispcciite,  every  object 
appears  in  the  same  form  and  of  the  same  dimntaions 
wliaicvcr  be  jia  posiiion.  In  like  mannci  the  picture 
fMmcd  by  reflcclioti  from  a  cuiTcd  tniiror  nuiy  be  reg^irded 
as  tbe  repicsentation  of  a  space  tvheccin  dimensivii  and 
fo«m  are  dependent  upon  position,  fhus  in  an  ordinniy 
comcx  miitof  objects  appear  smaller  as  they  leccde  l.iic- 
rally  (lom  the  centre  of  the  picture  i  str^tit  llibes  become 
cutted;  obicets  intinitcly  distant  in  Iroiil  ol  the  minr.f 
apjtcai  at  a  diManccotily  cq^ual  to  tlie  fucal  length  behind, 
Aral  by  suitable  modiGcatlons  in  the  curvature  of  the 
mirror,  teprcsentatioii;  could  similarly  be  obtained  of  space 
of  various  configuraiion^ 

The  dintKiiy  in  kind  ol  these  spaces  is  of  course  intiiiilc ; 
Ihcy  nry  with  the  mode  in  which  wc  generalise  ourconccp- 
tioni  ot  otdinar}'  xpaoc;  but  upon  eadi  as  u  batus  it  Is 
possible  10  construct  a  consisleni  sy.ticm  of  geometiy, 
WIk«C  laws  as  a  matter  ol  strict  reasoning,  have  n  VAlidiiy 
and  truth  not  infctioi  to  those  with  which  we  ate  habitually 
lamiliar.  Such  systems  having  been  actually  constructed 
the  i|ue8(iou  has  not  unnaluralty  been  asked,  vrhetlier 
ti>ete  is  anything  in  nature  or  in  the  outer  world  to  which 
ihey  cotrcspond)  whether,  admitting  that  lor  our  limited 
experience  ordinary  geometry  amply  nuHlcct,  we  may 
understand  that  lor  povrera  moie  exiensiw  in  range  or 
moie  niniKe  in  dcArdtion  some  more  general  scheme 
would  be  tci(|uisiie?  Thus,  for  example,  although  the  one 
may  ser*c  (or  ihc  solar  system,  b  h  legitttnaie  10  aiip. 
y"**"  rhat  b  rmy  bi)  to  ti-fiiAy  at  distances  reaching  to 
/Ac  /EecJ  Mart,  or  to  regions  beyond  ?  Or,  again,  H 
fur  Hskm  could  Viscera    tite  minyfc  oonfigutaiiuus  of 


porticns  ol  space,  whidi  to  out  otdloary  paweia  aji 
bilbiiUiionlly  small,  alwuld  we  expect  to  find  that' 
all  our  ustial  Geometry  li  bat  a  special  case,  sufl. 
dent  indeed  Idc  dally  usc^  but  alter  all  only  a  rough 
approxlroailua  i«  a  truer  alibougfa  perhaps  moR  ocmi^U- 
cated  scheme  i  Trooes  ol  these  qae«tioaB  aic  in  fact  to  bt 
found  in  the  wraings  ol  someoi  our  greatest  and  moM 
Ofi^nal  mathcmaticiaDS.  Gaoss,  Ricmaan,  and  Helm* 
holtc  Itave  throwu  out  suggeatiims  iviiuitig  as  tl  were  ia 
these  vaiious  directions  from  a  oommoti  centre;  while 
Cayley,  Sylvester,  and  CUlferd  in  this  country,  Klein  ia 
Germany,  LobotchefTsky  in  Russia,  Bolyai  in  Hungary, 
and  Beltiatni  in  Italy,  with  maqy  othas  have  rcDocwd 
kindted  ideas  with  all  the  modificatloas  dui;  to  the  chm* 
mniic  di^KTSkon  of  their  todividoal  minds.  But  lo  the 
maiu  question  tbe  answer  uiuM  be  in  the  nrg^iive.  And, 
to  use  tbe  words  ol  Netvcon.  since  "Ceoinctty  has  its 
foundation  in  mechanii:^!  practice,"  Ihc  aanx  must  belbe 
answer  until  our  czpeiieiiceis  dlffttcnt  from  what  ir  now 
is.  And  yet,  all  this  notwiihsiattding,  gcncfaUscd  0Qa> 
ccptions  of  space  arc  not  without  their  practical  utility. 
The  principle  of  tepiescniing  apace  of  one  kind  by  that  ol 
anoiUer,  and  figures  belonging  to  one  by  their  analogues 
ill  ilic  other,  is  not  only  cceogiiisol  as  kgiiiniaic  in  pure 
raaibeinaiics,  but  has  Long  ago  foiud  iiu  applicuioa  iu 
carragraphy.  In  maps  or  diarts,  geographical  p[>siiiuDS, 
tilt  contour  ol  coasts,  and  other  features,  belonging  ut 
reality  to  the  Earth's  suifaoCf  arc  ropresenied  on  the  Qm  i 
and  to  each  mode  ot  rtprcseniaiiaa.  or  projection  aa  it  la 
called,  there  coiitspoi^ds  a  specsal  coirclation  between  the 
spheroid  and  the  plane.  To  tub  roigtai  perhaps  be  aiUcd, 
the  mctliud  oF  dcscnpiivc  gcumdi y,  and  all  similar  piu> 
cesses  in  use  byciiglneeiSi  bath  miUury  and  civil. 
{To  if  tntitHUtd.) 


MOTIONS   PRODUCED  BY  DILUTE  ACID! 
OX  SOME  AMALG.\M  SURFACES. 

Br  ROBBirr  SABINE. 


AUtnCl  of  pnptr  Mju)  b«r<Ke  llic  firiliih  AsMCUtien,  at  DabUti 
AivvM  isih. 

The  author  fimls,  when  a  drop  of  rctj  ditllto  acid  Is 
placid!  upon  the  cLcnn  and  newly  liltcrcd  surface  of 
a  rather  ricli  :iinulg3m  of  some  tnoUt  irhtch  is 
positive  to  meiriin-,  that  the  drop  does  not  lie  still, 
us  it  would  do  upon  pure  mercury,  but  «ts  itself 
into  an  irrcfrular  jurfty  motion.  This  is  the  case 
with  copper,  zinc,  anlitnony,  tin,  and  lead  amaleams. 
But  if,  instead  of  the^ie  amalgams,  those  of  pUtinutn, 
gold,  and  silver  are  used — these  latter  meuh  being 
ne^tive  to  merctiry — the  drop  of  add-water  lies 
quite  still.  The  adds  tried  wei«  &ulphtiric,  hydro- 
chloi'ic,  oxalic,  and  acetic,  which  behaved  urailarljr 
but  in  diffbreni  degrees. 

\V\wa  the  cxpcrimi^nt  ts  made  in  an  atmosphere 
of  oxyj^en,  the  taorement*  upon  the  nmalgaiQS  of 
the  positive  metab  are  increased  ;  but  in  hydrogen, 
ciirbonioacid,  nitrogen,  and  coal-gas,  the  motions 
are  insLinliy  a^l\^stcd. 

Tho  author  concludes  Uiat  the  motions  r««ult 
from  an  altornato  play  of  d»oxidatiun  of  tlic  mercury 
underneatl)  ihc  acitl  by  electrolysis,  due  to  the 
currents  of  amall  floating  particlcif  of  the  positiw 
mcial,  cautiing  the  drop  to  conlraci,  ;ind  of  oxidation 
of  the  surfacfl  outside  the  acid  drop,  cattsing  ii  to 
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ON  RECENT  ADVANCES  I.N  TELEGRAPHY. 

Oji  WlLUASl  HESRY  PRKECE,  Urn.  UiL  C.E.,  tu..  «tc. 

RaJ  btfon  Ibt  Briluli  AMOcialleaM  OuUU.  Aufint  19.  lijl 

The  overpoTrering  aenntion  produced  by  the 
Mcphone  and  other  acoustic  instruments  ilut  havo 
fallowed  in  itswaVe  has  led  manv  people  10  imagine 
that  impiovenieni  in  ielegr:i|>liy  lias  ceased,  at  least 
in  this  counirv.  It  has  been  publicly  lUtori  by  very 
Ugh  Bulhoriues  ihat,  since  the  tninsfcr  of  the  tele- 
graphs 10  thf- State,  invention  in  thai  art  hax  left  the 
uiorcs  of  ihc  Uniteil  Kingdom  and  Govm  to  those 
of  America.  Moreover,  it  has  beoa  intimated  that 
the  monopoly  in  telegraphy  possessed  by  the  Slate 
hxs  checked  improvemcaL 

Socb  statements  are  made  in  ignoraneo  of  the 
beta.  Greater  improvements  have  been  mndu  in 
Idcgnphy  during;  Ihc  past  ci^ht  yean  llian  in  any 
pre\*ious  period  of  Kiniilar  dui'alion.  Inrentions 
baw,  it  IK  true,  found  their  ivay  from  America  ;  but 
thcT  hare  also  travelled  in  the  ommsito  direction, 
and  hare  taken  root  there.  Indeeo,  improvement  in 
telegraphy  was  never  more  active  in  bngUnd  than 
it  has  been  since  the  Govcmmcni  has  managed  the 
business. 

The  object  of  this  paper  Is  to  prove  the  above 

ialdng  the  improvements  that  have  been  made 
to  tdegnphs  gciieially  during  recent  jMiriuds,  I  will 
first  orall  deal  with  the  receiving  iipnaniius.  The 
general  (caturc  of  Iho  apparalu.s  used  in  Europe  was 
eight  yearn  ago  dependent  on  sight,  whde  in 
America  it  was  dependent  on  sound.  In  England 
we  had  (i)  the  needle  InstTuinent  of  Cooke  and 
Wbeaistone,  ivhich  was  and  is  still  universally  cm- 
ployed  on  our  railways;  (2)  the  Morse  recording 
instrument,  which  is  still  the  moiit  gcncnilly>ujted 
insmimcnt  throughout  Continental  Europe ;  (3) 
th«  Hughes  tyi>c  jiriuler  ;  (4)  llie  A  B  C  or  alpha- 
betical instrument  of  ^VhcaIsto^o;  and  (5)  the  belt 
mstrumcnt  of  Drigbt. 

In  America,  though  (he  type  printer  bns  be«n 
Tery  largely  used,  the  principal  instrument  for  many 
years  past  has  been  the  sounder. 

The  gradual  exercise  of  llial  Uw  of  evolution— 
the  survival  of  the  fittest — is  in  En^jland  slowly 
replacing  tho  Morse  recorder  by  the  more  simple 
sounder.  It  has  removed  the  type  printer  excepting 
in  connexion  with  cibles  to  Ihc  Continent,  It  has 
commenced  to  supplant  the  needles,  which  ap|>eal 
to  the  eye  by  n  method  which  appesls  to  (he  cuts, 
in  iacT,  a  modified  form  of  the  bell — the  first  tiound 
instrument  over  intrnduced— ;mil  il»  general  ten- 
dency Is  to  neduce  all  apparatus  to  one  stage  of 
uniformity.  Acoustic  .ipparatus  has  proved  ilsell' 
to  be  more  simple,  more  accurate,  and  more  expe- 
ditious than  visual  apparatus,  but  its  capacity  is 
limited  to  the  rate  at  which  the  enrcan  comprehend 
signals.  Again,  the  speed  is  limited  by  that  at 
which  the  hand  can  send  and  write,  and  the  opera- 
tions of  sending  at  one  end  and  writing  at  the  other 
must  be  simuilaiieuuR,  while  rt^urdcd  nicsi>a^cs  can 
wait,  or  they  can  be  disirihulcd  amnne  several 
writers.  Hence  all  apparatus  fixt^  tin  fasl-spceti 
circuits  must  necessarily  remain  visu.t1,  while  all 
other  ordinary  appamtas  will  probAhly  be  acoustic. 


Tho  principal    improvements 
reccnllv   introduced   in    receiving 


that    have 
apparatus 


been  S.  A.  Varlc/s  and  Spagnotc'tli's  induced 
occdlcH,  to  remedy  the  dislurtKLiiccs  due  to  atmos- 
pheric electricity ;  Siemens'  direct  ink-writer,  to 
remedy  Uic  irksomencss  to  the  ej-c  of  the  embossed 
pajicr  of  Morse  ;  Wheatstone's  ABC  dial  instro- 
ment.  Sir  W.  Thomson's  syphon  recorder,  and 
Varloy's  condenser,  both  of  these  being  dosignod 
for  expediting  tho  rale  of  working  through  long 
submarine  cables. 

Dain's  chemical  recorder  (reproduced  after  many 
years  interment)  for  expediting  the  speed  of  auto* 
malic  working  through  long  circuit*. 

Ncalc's  acoustic  cml  for  assimilating  the  tingle 
needle  amJ  bell  systems. 

licll's  telephone,  which,  howex'or,  is  at  present 
omploved  only  on  a  very  limited  scnle  in  Engbnd. 

Witn  respect  to  sources  of  clecliicity.  Innumer- 
able improvements  have  been  made  in  batteries, 
but  two  only  need  bt-  nauicd,  wluch,  for  power, 
cflicioncy,  and  cconnmy,  &r  aurposs  all  others, 
and  are  being  very  considerably  onployod  in  the 
United  Kingdom,  vis. : — 

Leclanche's,  where  ammonio  chloride  and  man- 

Smic  peroxide  are  the  principal  exciting  agcnik,  and 
ullcrs,  where  PoggendorlTs  potassic  bidirumatu 
solution  is  Ihc  exciting  agent. 

These  two  batteries  arc  gradually  replacing  with 
great  economy  tlie  Danietl  form,  hitherto  so  largely 
nscd. 

In  sources  dependent  upon  motion  in  a  magnetic 
field,  such  AS  Wild's,  Siemens',  and  Grammo^s 
machines,  though  experiments  have  hocn  made, 
they  have  not  yet  shown  themselves  equal  in  effiui- 
cncy  to  batteries  lor  telegraphic  purposes. 

Ii  seems,  however,  very  desimble  that  so  simptu 
a  form  of  energy  as  the  motion  of  a  steam  engine 
or  a  turbine  should  bo  utilised  asan  electric  machm«, 
since  probably  it  is  the  most  economical  form  fcy 
which  the  necessary  conversion  can  be  made.  In 
bntteric:)  the  \va*te  ofcnorgj-  is  enormous. 

In  sources  dependent  on  the  conversion  of  beat 
into  electricity,  Clamond's  thermo-electric  pile,  both 
in  its  original  form  and  as  modified  bv  I^onard 
Wray,  have  been  extensively  experimented  upon, 
but  without  any  decided  result.  It  is.  hoi«ver, 
worthy  of  record  that  for  many  weeks  foriy-thieo 
circuits  were  maintained  in  working  order  by  OQo 
pile,  in  which  the  energy  of  gas  jets  was  convened 
into  currents  of  electricity. 

It  is  perhaps  in  improvements  in  conductors  tliat 
England  has  shone  most.  She  has  supplied  ilio 
world  with  cables. 

Her  iron-clad  ropes  rest  on  tho  bottom  of  crciy 
se;i,  and  her  cable  llect  is  seen  nearly  everywhere. 
The  Post  Office  alone  posses.'fa'i  six'ly-two  cables, 
embracing  1,060  miles. 

In  the  manufaaure  of  iron  wire  England  stands 
pre-eminent.  Messrs.  Johnson,  of  Mnncheslcr,  have 
ieil  Iheway withtheircontinuous  "rolling"  method. 

Our  moist  clinmie,  smoky  atmosphere,  winter  fogs, 
and  fiatl-sprayed  land  have  proved  a  sad  source  of 
trouble  ill  in&ulACing  our  wires.  Messrs.  C1,trb, 
Varicy,  ;\ndrewi,  and  many  others  have  bi.ilded 
against  these  difficulties  in  vain.  Several  improve- 
incnls  arc  now  under  tTuil,  such  as  Condeaux's,  to 
facilitate  cleaning,  Fullct'^,  l<i  \r,cress«.  T^wiWa-'waa, 
and  Mes&v*.  ioWwia  iw\iYVi\\\\\<4 .  "«\tf>VaN'!i       " 
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■aut  quite  a  new  line  by  inserting  a  scciinn  of  oil  in 
■the  path  of  the  currenl.    Indeed,  wo  are  aln-ays  cx- 
'perimciitidg  in  this  dircelion.     The  higher  classwi 
apparatus  that  it:  being  introduced  needs  higher 
classed  inviublton.     The  difficulties  of  this  coiintr}- 
not  cxt>ciicnccd  elsewhere,  and  therefore  our 
rcflbns  to  cure  tho  evil  are  not  uppreciated.     'I'he 
fomi  th;if  i«  found  perfect  in  Amcnca  foiled  misera- 
bly in  Fngbnd,andtboso3cc«ptedon  the  Continent 
tore  not  to  be  coiii()nrrd  to  those  in  tisc  here,  n-hcn 
Reeled  under  similar  conditions. 

It  is,  perhaps,  in  the  sending  ilepartment  thnt  the 
greatest  chan);eshave  been  mnde. 

Vnrley's   double-€iirrent    system,    working   willi 

Klftrite'd  relays,  has  survived  ftU  other*;  but  the 
y«  u^ed  in  working  it,  which  at  first  were  cum- 
broLis,  and  therefore  alow  in  nclion,  have  btxn  revo- 
luiiuniwd  by  Mr.  Stroh,  and  by  the  I'ost  Office 
Ivloctriciiins.  Keys  manipulated  bv  hand  cannot  be 
made  to  send  more  than  forty-five  wurds  per 
minute,  vrhcrcas  the  limit  of  tvcorders  far  exceeds 
thia.  Moreover,  the  hand  soon  tires,  and  cannot 
maintain  the  speed.  Indeed,  the  average  rate  of 
sending  of  the  best  operator  does  not  exceed  thirty. 
words  aminulD. 

Alexander  Dain,  in  184J.  proposed  to  replace 
band-keying  by  automatic  sending,  and  thus  to 
attain  much  higher  fi[>oed,  liut  Dain  was  betore  his 
time ;  there  wiis  not  business  enough  to  fill  n  wire, 
hence  the  system  remained  in  abeyance.  It  was 
taken  tip  again  by  Whcatstonc,  in  iS68,  when  the 
necessity  for  improved  methods  began  to  be  evident. 
This  sj-stcm  has  hccn  \ay  extensively  employed  by 
the  Post  Oflice.  and  at  the  present  moment  ihcrciire 
over  170 instniments  worked.  Indecsl,  without  iUjrd 
it  would  have  been  impQ!<siblc  to  have  coped  with 
the  enormous  :imoiint  of  news  which  thr  cheap  tariff 
thru&t  on  the  Post  Office  wires.  Whcaistanc'R  appa- 
ratuB  has  been  entirely  remodelled  and  improved 
by  ihft  Post  Office  electricians.  Nothing  hut  the 
original  idea  remains,  and  the  machine  now  turned 
out  by  Mr.  Stroh  is  one  of  the  most  perfect  pieces  of 
mecbantMii  employed  in  any  uit. 
I  The  telephone  bids  fair  some  day  to  be  of  use  in 
llBome  branches  of  tclcgniphy,  but  its  progress  has 
been  di».i|)p<.>irtiiigtv  sniull,  a.ml  its  etnpluvmL-nt  has 
been  checked  by  the  outrageous  terms  demanded. 

The  changes  i»nd  improvements  that  havtj  been 
made  in  the  sending  apparauis  hai-c  been  accom- 
panied by  etiual  improvements  in  the  speed  of 
working  in  the  receiving  appamtus.  The  laws  of 
induction  on  wires  and  in  instnimcntx,  the  causes 
of  rct.irdiitioii  in  working  on  long  lines  and  sub- 
marine c;ibk'S.  have  beon  carefully  studied  by 
Eti^lixh  electricians,  and  mi-.inK  h.ive  been  devised 
to  reduce  or  remove  the  deteriorating  influences. 
The  currents  sent  to  produce  signals  are  varied  in 
their  form,  so  as  to  roll  into  one  anoihcr  and  to 
become  indistinguiihable.  While  on  a  short  lino  it 
is  pos<iiblc  to  attain  1,000  word.s  a  minute,  or  more, 
the  rate  of  working  rapidly  diminishes  with  dist.-ince, 
and  between  I^ondun  :ind  Dublin  it  wa«  difficult  to 
mainutn  more  than  seventy  words  a  minute. 
Modes  of  compensating  upon  the  lino  itself  the 
currents  sent  by  the  Whcatstonc  transmitter,  and  of 
connecting  up  the  coils  so  as  toeliminatc  the  effects 
of  currents  induced  in  them,  have  been  successfully 
Mtrottuct'r/  by  the  Post  Office  electricians,  so  as  10 
.^crease  the  ntc  of  Tfwkmg  on    long  line*  very 


considorsbly :  find  very  recently,  relays  of  oxquisi 
manufacture  have  been  constructed  which,  in»ert 
as  translating  relays  or  repeaters  at  intermedia' 
points,  have  still  further  increased  the  riXv  of  wo  ' 
ing  on  automatic  circuits  between  London  a 
Dublin  fifty  per  cent.  Indeed,  while  the  quest* 
of  increased  telegraphic  communication  liclweci 
Ireland  and  England  was  under  considei'Aticn,  the 
moie  rapid  mode  of  workiag  solved  the  questi 
It  has  in  some  in«iancet  increased  the  rate  of  worfc 
ing  over  100  pur  cent. 

Tlitr's  original  chrmic.il  recorder  has  been  resus- 
citated, hut  its  use  is  attended  with  disadvantages 
which  h.iTo  not  led  to  its  extended   oniploymcit' 
It  i.i  in  use  in  Dublin. 

Bain's    recorder  ha*  also   been  resuscitated  ti 
America.     Mr.  Little  applied  to  it  a  condenser  as 
shunt  to  prevent  the  confusion  or  running  togctber' 
of  signals,  due   to   induction    on    the   line   when 
running  at  high  spood.    He  called  it  "an  overllov 
djin."     Mr.  Edison  eflbcte<l  the  same  thing  in 
better  way  by  using  an  ndjustnblc  oleetro-magnei 
;i  tihunt.  Immeasa  speed  tv.-ts  attained  by  lli:^  mean 

It  will  thus  be  seen  that  ihc  distinguishing  fcatu 
that  has  characterised  the  improvements  luado  1 
the  Post  Office  officials  has  been  in  the  direction 
fast-»peed  lelegr.iphy  ;  and  it  is  not  too  much  l 
My  that  they  have  more  than  qu.idrupled  the  wot' 
ing  speed  of  wires. 

The  improvements  made  towards  iocreasing 
capacity  of  wires  is  wonderful- 
There  are  now  in    England  aearly  aoo  dup' 
circuits  worked,  and  our  ocean  cables,  by  the  aid 
peculiar  condensers,  introduced  by  Kluirhcad  and! 
Taylor,  nregmdually  being  duplexed. 

Qn.idruplex  telegraphy  was  sugfcstcd  bv  Bosiicla 
and  Stark,  in  JJS55,  and  by  Mr.  Oliver  (feavisid4k 
in  187J.  It  w.-ts  patented  in  this  cotmiry  l>y  M 
Stearns,  in  1874.  It  was  devised  by  Mr.  Walby. 
a  Post  Office  official  in  Dublin,  also  in  1873.  It 
was.  however,  for  the  lirst  time  put  into  practical 
operation  by  .Messrs,  Kdisoa  and  CJcrritt  Smith,  ilH 
1S76,  upon'ilic  lines  of  the  Western  Union  Tela-, 
graph  Company  in  America,  where  it  w  now  .applied 
10  sixty  circuits.  It  is  now  being  introduced  by  the 
Post  C>flic«.  It  work*  perfectly  on  sliurt  lines,  but 
it  becomes  troublesome  or.  long  lengths. 

It  is  capable  of  considerable  extension  and  van. 
lion.     In  America  it  works  to  distanceis  cxcoedii 
1,000  mites  by  means  of  relays  or  repe-itors  & 
about  the  centre  of  the  circuit.     Thus  Xew  Yorl 
works  to  St.  Louis  with  relays  in  at  Pittsburg, 
the   present   time   West    H.utlepool   xa\  Middl 
borough  arc  each  working  duplex  to  London 
separate  wires  to  Leeds,  but  an  the  same  wira  to, 
London. 

Telephone  currents    are  very  minulo  curr. 
following  oadi  other  with  fjreal   rapidity,  and  the; 
can  be  superposed  on  ordinary  working  curren' 
without  interfering  with   thoir  action  on  ordi 
telegraphic  apparatus,  Mr.  Cromwell  Vartey  utilised 
this  prmciple  in  \'iio,  by  p.ii.enting  what  we  ma/, 
call  kartntiHU  tclegrapliy,  but  it  rcmaioed  for  StT 
Elisha  Oray,  of  Chicago,  to  work  the  s^-&icm  o 
practically,      lie   utilises  the   wiies   cinployotl   fo 
serving  "way"  or  intermediate  stations,  by  worfcioi 
them    also    harmonicttlly   bel^vcen    their    torini 
points,  thus  vastly  increasing  their  capacity.    XI 
1   s'^'Uamu  (W>w  ttttiKx  V.rolivn  Amorica. 
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Other 5>'5t«in!i  for  increauajBithc  capacity  ofwines 
hare  also  been  devised  on  Uie  Conlincnl.  Thus 
Mrv-er  (wIiom;  iii>^trtiineni  \v:\s  exbi1>ittid  at  the 
Vientui  Hxhibitioa  of  1873,  an<]  is  tiow  in  use  on  n 
■null  scale  in  France  and  Austria)  sends  (bur  mtit- 
sagcs  in  the  sacm  diroctiou  uppan-ully  ftt  tiie  vaine 
time;  bul  they  are  not  sent  !>imu1taneou<ily,  the 
signals  arc  divided  aud  distributee]  so  as  to  ublaiii 
tbo  miiximitm  carrying  criiiacity  of  llic  wire,  and 
tberefon:  the  pmctical  gain  is  not  great. 

M.  Baudot,  whgsc-  appuratui  is  exhibited  %l  the 
Peris  Exhibition,  sends  five  messa^s  upon  the 
Huglien  apparatus  in  the  same  direction,  but  the>- 
nlM>.-ifcnot  simultaneous,  and  thoufi^h  by  uithsinf* 
ifao  interval*  of  lime  occupied  by  the  lype  wheel  in 
revolving;  .iini  disiribulins  ihfl  stRnals.  he  inci«ascs 
the  capacity  of  the  wire,  lini  eain  is  not  very  evidvnt. 
The  instrument  t«  very  conipiicatcd,  and  it^  pi^clical 
siKve^t  (I  u  est  ion  a  hie. 

The  I'rcnch  Govcrnmenl  i<t  hIko  trying  un  Auto- 
matic system  of  r\'(>e  printinB,  devi-icdby  M.  Ohfin, 
which  is  ioid  to  increase  ihc  ctpacityol  ihelluRhcs 
lywe  printer  J3  per  cent. 

TCow  of  all  these  ajiiicms,  the  most  valuable,  suo- 
ceufuljaiid  practical,  arc  the  Whcatstonc  Automatic 
snii  the  Qtiadruplex.  The  average  speed  attained 
on  iho  Aiiioniatic,  on  an  average  circuit  worked 
ilmplc*.  is  100  words  per  ininule,  whioli  Iiecomcs 
zoo  words  ]>cr  niiimte  when  worked  duplex.  The 
average  »pci:d  attained  on  the  ytiatlruplcx  is  120 
word*i  (terininuie.  Hence,  when duplcwJ.AuloiiLalic 
is  more  c.-ip.«:ini*  th:in  tho  nuadruplcx,  but  Ihc 
elasticity  of  the  Quadruples  malce;  it  a  valuable  liolp 
to  ihc  Automatic  sj-stcm,  and  when  the  two  are 
combined  (which  has  rci-cntly  been  done  by  the 
electricians  of  the  Post  Office)  the  advantages  of 
l»o«h  arc  securrd.  One  side  of  the  Qiiadruplcx  is 
worked  automatically,  and  the  olhcr  side  by  ordiuiUT 
Iceving. 

mil  i(  nuia  be  rcmfinlu-red  that  a:nS\i  syslem  has 
its  dis.utv.intaiifv — ptini  iii^dly  Ihi;  (irti[>l()yiin-iil  (►fa 
more  liighly  tniinrd  stall.  The  Automatii-  syslem 
involves  previous  preparation,  and  therefore  pre- 
liminary delay.  The  complicaii'on  ,ind  delicacy  of 
both  CT-slems  involve  better- mainUvincd  liiVL-s,  aud 
their  failure  lends  to  much  j:rcaler  Irouhle.  There 
i*fl  (lEsLince  within  which  each  becomes  di^-advan- 
tngoom  and  e.x]»:ii«ivc,  and  where ,il  tschcapcr;i»)d 
belter  to  erect  cxlm  wires. 

"Sow  these  systems  of  fast-speed  and  multiplex 
tete-rmphv  have  ^^own  iip  in  KngUnd  under  the 
fr.  1   r  1 1  ^?  of  the  Tom  Office  tint  u  llie  iraiisfcr  of 

111'  ^1*  to  the  Sl.iCe,  ami  therefore  1  contend 

that  i  .111]  justified  in  saying  that  greater  intprovc- 
racnts  have  been  ni^ide  in  teli'araphy  during  tho 
past  eight  years  than  in  any  previous  period  of 
similar  duration. 

■Necessity  drove  the  Americans  to  the  introduction 
of  qu-idruplux  telegraphy,  m  it  drove  us  to  the  cm- 
rrfoymeiit  of  the  automatic  system.  The  increased 
business  demanded  incaMsed  capiicity  of  wire*. 
Automatic  telcRraphy  in  America  was  in  the  h-inds 
of  >ipp<>ncnts.  All  Ihc  skill  of  ihu  Western  Uniuu 
Tekyijph  Company  was  devoted  to  the  impiove- 
jOcni  of  multiplex  telegraphy, and  Ihc  (jiiadruplcx  is 
ibe  result.  Xc-itlici  duplex  nor  quadnipk-x  tcl«- 
^rajdiy  were,  however,  invented  in  America.  They 
wervimpoitud  there,  but  in  a  very  crude  condition. 
The  i,re^i  ptacUcaUkilUnd  to^nuitv  of  our  cousins 


madethiTii  uIil-  (Iwy  arc— Ihc  most  valuable adr 
iunct-iii.  ■ 

It  (Ttll  _-d  that  in  the  itbove  enumeratioa 

KngLiiid  stands  prominent  as  tlie  home  of  the  in- 
venior.  While  she  can  boast  of  Wliealstone,  Coolto, 
Bain,  Thomson,  Qark,  Varley,  Fuller,  &c,  taA 
Europe  can  bdttst  of  OintU  Siemens.  Frischei^ 
Meyer,  &c.,  America  has  her  Morse,  HuRhcs,  Steams, 
Edison,  and  (".rav. 

Ill  1868  thu  \Vciitcrn  l^nion  Telegraph  Company, 
feeling  that  their  (rk->;ra|ihic  system  vms  not  up  to 
the  rciiuiremcnu  of  the  age,  secured  the  valuable 
Kerviu*^  of  Mr.  Cromwell  V;irley.  who  educated 
them  up  lo  the  Europcri  standard  of  electrical 
kiiowk-dsc,  and  they  have  certainly  bettered  iheir 
instruction. 

America  has  freely  ado[>tcd  our  s>-Mcnt  of  pneu- 
matic telegraphy.  They  have  intro^luccd  our 
methods  of  tasting.  They  have  adopted  Johnson's 
method  of  m.^nufaeturinj;;  iron  wire.  They  have 
introduced  on  some  lines  automatic  tele^phy, 
modiliwi  bv  Mesirs.  Little  and  EdisoD.  Thoy  arc 
trying  our  superior  batteries. 

Hence,  while  we  have  not  been  slow  to  avail  our- 
selves of  their  advances,  they  have  equally  availed 
themselves  of  our  profjress. 

Tolegraj>hy  is  thus  cosmopojitan.  Wliatever  of 
value  ;ind  udvancu  is  produced  in  one  n.-ilion  is 
adiijitcJ  by  all.  Inventii^u  h.is  nin  left  the  sihores 
of  England.  The  English  Telegraph  l>ep.tj[incnt 
stands  in  liie  front  rank.  Foreign  Govcrouicnta 
freely  nv,iil  themselves  of  our  experience.  Our 
ijioJels,  our  pUu>s,  and  our  inaaufaciurcs  ate  found 
in  every  clime. 

It  rumitins  for  mc  lo  sny  a  few  words  as  to  the  pan 
pUiycd  by  the  Post  OHice  in  fostering  these  ad- 
vances. The  system  of  news  wires  is  unique  in  its 
kind.  Forty-seven  news  circuits  and  iwenly-TWo 
spcei.il  wires  are  made  up  every  day  for  the  tnins- 
missi'rii  of  inielliijence.  News  is  transmitted  direct 
lr*im  l,nnd"n  to  every  mwn  in  thi-  t'riiH"l  Kingdom 
at  which  a  d,iily  pafHT  is  published. 

This  ill  maintained  by  the  autoinaticsy&tciv.  Ilalf 
a  million  wor^da  are  frequently  sent  in  one  night 
fruin  London  alunc.  When  Lord  Ilcacanshcid  ffxra 
his  address  in  the  House  of  l^nU  on  the  ic»iilr«  of 
the  Berlin  Cougreww,  52^,350  words  were  liant^milted 
from  T.S.  the  ucntr-d  *lfl(ion.  ,  ,  .„, 

There  is  not  11  branch  of  the  8Cl^-lce  thai  has  nin 
been  improved.  New  batteries,  new  in<((datorti, 
preserved  poles,  improved  wires,  the  most  perfect 
rebys,  .\ud  multiplex  apparatus  have  all  found  llicir 
way  intothc  Posl()fliLt:w.-jvii,c.  In  1*73,  iS,5il5,78o 
incksagex  were  transmitted  over  103,385  milus  of 
wire,  beinu  an  avcnige  of  l^;  tiici(.<uige%  [>cr  mile  of 
wire,  while  in  1S78,  32,171,73,1  wore  sent  over 
r '3^3.13  miles  of  wire,  being  an  average  of  ?oo 
messages  per  mile  of  wire.  Of  tho  S.000  miles  of 
additiutial  wire  which  tutve  bocn  put  up,  more  iJian 
one-half  is  for /'/■/I*!/-'  wire  purposes;  therefore  the 
message  average  is  really  even  higher  Ulan  that 
given.  Indeed,  only  4,000  miles  ol  wire  have  been 
erected  10  iiausuiit  nuaily  /,ouo.ooo  mu«sago»<  ur 
an  increase  of  neatly  50  per  cent,  of  work. 

No  one  has  ever  been  beard  to  compUin  of  the 
I'Oil  Oificc  in  aduptini,'  improvement  but  jwrJiop^ 
some  disappointed  inventor,  tl  must  he  rcmeinlierod 
ihat  improicmenl  is invanably  Uic result  uf  inventivij^ 
power  conibuted  "«\vV  <iiwx\cs\  o.\»y;vtv.':Ji. 


yk) 


THE  TELEGRAPHIC  JOURNAL. 


[Seftkmiiek  I,  1878- 


tempered  with  theoretical  knowledge.     Practical 

inventions  rarely  emanate  from  without.  The  long 
list  that  1  have  enumerated  is,  without  exception, 
composed  of  men  who  liave  possessed  these  qiialifi- 
cations ;  but  the  grcJit  majorily  of"  patciift  are  t.iken 
by  thosD  whn  dn  not  possess  them  at  alt.  They 
tro  most  Iroublfsomc  men  to  deal  with.  They 
cannot  be  convinced  of  their  cn-OT<i,  and  ihcir  want 
of  experience  prcvcnis  Ihcm  fFom  seeing  their 
fiilure  ;  but  of  the  numerous  patents  thai  ;ire  annu- 
ally taVen  out,  how  manv  compLiinls  are  made  by 
those  who  have  not  Ijccn  Inirly  and  properly  treated  * 
KVbe  following  table  gives  a  list  of  patents  which 
bare  be*n  taken  out  for  improromcntsin  telegraphy 
for  each  year  since  1863. 

ImPBOVEMKKTS  in  TCLGSAniY. 


Yhar. 

t 

3 

3 

4 

TOTAU 

1863 

29 

9 

7 

6 

SI 

1863 

13 

7 

S 

3 

31 

1864 

U 

3 

3 

3 

3J 

1M5 

U 

37 

8 

7 

66 

1&66 

15 

13 

7 

9 

54 

iM? 

39 

7 

4 

4 

54 

■  868 

31 

5 

6 

7 

A9 

t8«9 

ti 

11 

3 

6 

^8i 

1870 

2< 

5 

4 

4 

3V 

1871 

17 

3 

4 

to 

34 

1871 

50 

5 

3 

4 

63 

l«73 

49 

5 

3 

6 

61 

1874 

50 

13 

3 

a 

67 

1875 

35 

11 

3 

a 

41 

1876 

3S 

'S 

3 

3 

66 

i«77 

^ 

4» 

i 

I 

46   A«Wffc 

3»4 

NOTK. — Column  1  conitlns  tlis  number  of  PalenU  which 
refer  exclusively  to  kind  IIom. 

Culiniin  ti  those  which  reforcxclitfivdy  10 submarine  work. 

C&lumn  3  gii-esihe  Paicncs  whkh  refer  ;o  llic  ni^inufncitirc 
of  Telegraph  niatcrial. 

Column  4  rivm  ilio<e  PrntflU;  «hir,li  hear  pnnially  upon 
Ttlegraphy.  nnd  jwnly  on  oihrr  ftirangemcnis  10  which 
su^  inifcnilon^  arc  ako  appticsbk. 

They  arc  thus  now  as  numerous  as  ever,  indeed. 
the  ;ivcraKc  of  tlio  last  ciRht  years  exceeds  that  of 
the  prerioui  eight :  hence  I  am  justified  in  saving 
that  the  possession  of  the  telcgmphs  by  the  ^Utu 
has  not  checked  improvement.  Moreover,  the  tele- 
graph system  outside  that  of  the  GoA*ernment  is  Bs 
great  now  as  ihi-  whole  telcRraph  system  of  the 
counlrj-  was  before  the  transfer,  and  inventors,  if 
they  are  diss-itisficd  with  the  Government,  have  the 
numerous  cable  companies  and  the  great  railway 
(ysleiMS  of  this  country  to  f.ill  b.T(.fc  upon,  Priralc 
enterprise  is  not  dead. 

The  6iCt  leraaiiis  that  telegiaphy,  whether  for 
commercial  or  raiUvay  purposes,  is  moi-e  highly 
dcreloped  in  England  than  in  any  other  country, 
not  exccpling  Ameriot,  and  this  development  is  due 
as  much  10  the  action  of  the  State  in  purchasing 
and  manaKing  the  commercial  system  of  ihe  country 
SA  to  the  compeiition  that  remains  between  nation 
and  nation  and  between  company  and  company. 
The  lines  of  the  Post  Office  are  now  worked  wiih  a 
view  lo  a  fair  commercial  profit  as  much  na  any 
private  concern.  The  action  of  the  Governments 
/a   nil  defmrrments    is  jealously  watched    Hy  \\^ 
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master,  the  public.  The  master  is  not  alwan  just, 
nor  generous.  Its  prerogative  is  to  find  fault  with 
the  Gorcrument  in  all  that  it  does,  and  it  is  wetl 
that  this  right  be  exercised,  for  it  forms  a  ver^- 
valuable  ch«;k  on  abuse,  it  strengthens  discipline, 
and  it  secures  a  worthy  discharge  of  duty. 

1  can  speak  from  the  experience  of  a  commcrci 
and  of  a  Governmental  deiwilnient  extending  o' 
twenty-live  years,  and  I  have  no  hesitation  whalevi 
in  asserting  that  there  is  as  much  zeal,  energy,  an' 
enterprise  in  Ihc  one  ns  there  is  in  the  other.  The 
control  of  Parliament  and  of  the  Press  exercises  a 
far  more  disciplinary'  and  sttpcr«'ising  power  on  the 
management  n(  a  Government  Department  than 
any  half-yearly  meeting  of  shareholdeni  or  oooi- 
uonal  committee  of  investigation, 

[One  or  livo  important  papent  read  l>cfore 
Bntish  .\sJiociaiion  we  arc  compelled  to  leave  ov 
until  the  next  issue.] 
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NEW    APPLICATIONS    OF    THE 

-MICROPHONE. 

],  TAf  microfifieHe  in  experiments. — Step  by  »le| 
the  Telephone  has  become  useful,  not  only  as  ^ 
practical  tool,  but  as  an  ex|>erinicntal  ap[»ratut; 
and  we  are  now  able  to  record  a  similar  advance- 
ment of  die  microphone.  It  is  lutercsling  to  l 
thai  Mr.  Chundlcr  Rolierts,  F.K.5.,  ha«  successfull, 
employed  it  in  rendering  the  diffusion  of  the  mole-' 
cnles  of  gases  llircnigh  a  porous  septum  or  iiartition. 
plainly  audible.  A  more  important  application  of 
It.  however,  has  recently  l>cen  made  by  Piofcssor 
Hughes  himself.  He  has  just  used  it  to  scitlc,  in  a 
conclusive  matuier,  the  coniroversy  which  h;ia  been 
actively  going  on  of  late  between  Colonel  Xavex,  of 
Belgium,  and  the  Count  du  Moncel,  respecting 
the  true  explanation  of  the  phyxical  .iction  of  the 
articuUiling  telephone.  It  will  l>c  remembered  that 
PrnfeASor  Iti-It,  in  his  adilrcs-i  lo  the  Society  o(  Tele- 
graph Engineers  on  the  lelcphnnc  last  year,  threw 
out  the  Buggebtion  that  the  sounds  given  out  by  the 
telephone  were  due  as  much  to  molecular  as  to 
mechanical  vibrations  of  the  diaphragm.  He  was 
led  to  this  conclusion  by  Ihc  fact  that  iron  dia- 
phragms so  thick  that  they  could  not  bend  bodily 
under  the  varj-ing  magnetic  allrciction  of  the  mngn 
of  the  telephone,  were  found  to  give  out  artindai 
sounds.  The  subsequent  discoveries  of  Mr.  BIylh 
and  others,  that  diaphragms,  not  of  iron,  but  of 
copper,  pasteboard,  gla^s.  &c.,  also  yielded  sui 
sounds,  came  with  some  surprise  on  Uie  worl 
and  also  pointed  to  a  defect  in  the  existing 
of  the  telephone  and  the  prfKluclion  of  souni 
wliich  explained  the  telephonic  utterance  hy  t 
wavering  altnictton  of  (he  magnet  on  the  sti 
diaphragm  which  wx^t  free  to  vibrate  to  nnd  fr 
mechrm [tally  like  a  drum  head.  M.  du  Mniici;!,  v 
considering  these  facis  along  with  Ihe  discovery 
Page,  Wcrtheim,  and  others,  that  an  iron  core  gave 
out  sLUinds  when  an  intermittent  current  was  lent 
through  a  coil  of  <>vire  surrounding  it,  conoeivxd  tl 
theory  that  it  was  in  the  core  ihat  Ihe  secret  of  I 
aniculation  of  the  teleplione  resided,  and  thai  ihi 
diaphragm  mcixly  intensified  the  latter  so  as 
raise  it  to  the  range  of  our  hearing.  Accordine  to 
him  the  articulation  was  due  lo  molecular  ribni- 
lions  w\  11^  TO  iVve  core  of  the  recriving  magnet  by 
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ibe  vnvfx  of  current  pusing  througb  the  ooil,  and 
ihit  the  diaphragm  acted  u  Mi  armaitUK  and  con- 
ittatcd  the  c^ect.  U.  Navez,  in  a  communi- 
to  the  Royal  Academy  of  ndf>mni,  took  up 
agaifut  M.  du  Moncd's  theory,  and  after  first 
linj;  thxt  the  core  could  otter  sound*  al  ail, 
irds  admitted  that  under  exceptional  con- 
ions  the  wuud  uf  the  voice  could  be  given  out 
bfi  rcceiring  telephone  wiihmit  a  diAphngm.  but 
that  it  nras  so  wcalc  as  to  render  it  tmpustiibie  to 
decide  whether  there  was  »rticul.ition  or  nut.  This 
idnuceiun  of  Colonel  Navcz,  while  leaving  hinriRelf  it 
loop-hole  or  cxcapc,  at  the  s^tmc  time  xtiircndcred 
aoe  oftlie  otJiposis  of  his  position  lo  M.  du  Moncel, 
who  only  ronlcnded  that  the  articulat«  sounds  were 
tliero  but  not  sufficiently  loud  to  be  hejtrd.  One 
durgtr  moro  remained  for  M.  du  Moncel  in  CM-der 
lodaini  the  victory,  and  this  was  to  magnifj-  ilic*c 
inarticulate  sounds  in  the  core  to  the  dcme  of 
audibility.  This  lta.-k  been  achieved  for  him  by  Pro- 
fassor  Huehes  vrith  the  help  of  the  microphono. 
Profavor  Hughea'  experimenta  arc  as  follows  >— 


Fig.  I. 
A  bobbin  of  wire  it  (fig.  1),  surroundinK  a 
iron  core,  is  connected  in  circuit  witii  n 
microphone  and  three  cells.  The  licking  of  a  watch 
and  other  tones  can  be  very  feebly  heard  on  listen- 
ing to  this  simple  cIcctTO- magnet.  The  sounds  are 
VKTj  weak  unaided  ;  but  on  plating  the  electro- 
magnet on  a  wooden  itand,  to  which  ii  ntHxed  an 
independent  microphone  circuit  m,  they  are  am- 
plified by  the  latter,  and  can  be  diiitinctly  heard  in 
the  microphone  telephone.  Here  we  have  the 
microphone  Operating  as  a  means  of  physical  in- 
vesdration.  The  vibrations  nf  the  core,  duo  to  ihc 
ondulatory  cxtrrcnl  travorsiiiK  the  coil,  are  brought 
into  distinct  nudition  through  the  medium  of  u 
microphone  circuit. 

9.  Thc&e  toneM  are  in  a  strilcinj;  manner  in- 
lenriBed  by  bringing  the  jxile  of  a  bar  magnet  K 
into  contact  with  one  end  of  the  core.  Ariicuia' 
titn  fan  nan'  6f  diUinghUhtd  in  the  telephone  of 
the  auxiliary  micrupbonc,  and  the  problem  dis- 
cussed by  MM.  Nav«  and  Uu  Moncel  may  be 
rvgirded  as  fully  solved,  6incc  the  auxiliary  micro- 
|d)One  can  only  take  up  and  intensify  articulate 
Tibnilioos  first  given  out  by  the  magnetic  core  of 
(he  bobbin,  and  communicated  by  the  wood  of  the 
dwd  lu  the  microphone.  Here,  then,  wc  have  the 
microphone  rendering  it  pouibic  Tor  M-  Navex  lo 
hear  tbe  voice  proceeding  from  the  core  of  a  tele- 
pbooe  without  a  diaphragm,  and  deciding  that  there 
IS  aniculation. 

i.  When  another  bar  magnet  is  placed  with  its 
opposite  pole  s  in  contact  with  the  other  end  of 
the  core  (as  shown  by  dotted  lines  in  the  figure}, 
the  effect  is  still  further  intensified.  Here  Ihc  core 
may  bs  supposed  to  act  as  an  armature  ci»iicentrat- 
ing  the  lines  of  magnetic  force  in  the  neighbourhood 
ortltecoil. 


4.  The  two  poles  of  a  horseshoe  magnet  inserted 
together  into  the  heart  of  the  bobbin,  inatead  of  tho 
magnetised  core  as  figured,  gave  a  strong  effect  alio, 
notwithstanding  the  fact  that  one  pole  might  be 
supposed  beforehand  to  neutralise  the  nther.  This 
has  also  been  observed  by  Mr.  W.  J.  Millar  of 
Glasffow.  Hut  the  most  dr»tinct  and  loudest  effect 
of  all  was  obtained  by  placing  a  soft  iron  armalurei 
across  the  poles  of  this  horseshoe  magnet  when 
inserted  in  ine  bobbin.  Songs  and  articulation  nre 
well  defined  by  thin  arrangement. 

The  striking  increase  in  thetoudncs.<i  of  the  sounds 

S'vcn  out  by  the  core,  in  the  liist  experiment,  when 
c  pole  oi^  the  magnet  was  brought  into  contact 
with  it,  leads  us  to  wonder  whether  the  feeble 
sounds  given  out  by  the  soft  iron  core  itself  were 
not  due  to  some  residual  magnetism  in  it ;  and  to 
doubt  if  a  purely  uon-msgnetic  piece  of  iron  would 
act  at  all.  It  is  cerlain,  at  any  rate,  that  an  increase 
of  magnetism  in  Ihc  core  of  a  telephone  intensifies 
its  power  of  vibtwing  under  the  action  of  vocal 
currents. 

H.  Th<  luicroplutHe  relaying  itself. — It  is  now  well 
known  that  the  "  hammer  and  anvil"  form  of  micro- 
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phone,  when  mounted  upon  a  vibrating  membrti 
or  drvm-head.  is  heard  (o  act  as  a  leceivet  of  iounds, 
and  to  utter  even  articulate  vpeevh.  To  construct 
a  successful  one  for  this  purpose,  it  is  necessary-  that 
the  hammer  should  weigh  »-ith  a  certain  prcsttureon 
the  anvil.  l*rofessor  Hughes  accounts  for  its  action 
un  the  irupposiiion  that  the  alternate  swelling  and 
shrinking  ot  the  microphone  cotitaci,  due  to  mole- 
cular cauties  as  the  vocal  current  passes,  is  unable 
to  (ill  up  the  hammer  from  the  anvil  because  of  its 
weight ;  and  consequently  the  diaphragm  beneath 
yields  to  tbe  reaction  and  starts  into  vibration. 
Were  it  easier  for  the  molecular  Toroes  to  tilt  tho 
hammer  than  tu  bciid  the  membrane,  the  vibrations 
would  not  become  audible. 

The  microphone  has,  ere  this,  been  successfully 
applied  lo  relay  telephone  sounds ;  but  Professor 
Hughes  finds  it  to  answer  equally  well  as  a  rrlay  for 
anollicr  microphone.  Fig.  a  shows  two  micro- 
phones M  m',  mounted  on  upright  bwirds  6  h",  let 
into  a  ba^c-buard  u.  If  M  be  connected  in  circuit 
with  a  tr.insuiilting  microphone  at  a  distJince,  aad 
M'  be  connected  in  circuit  with  a  battery  and  tele- 
phone, the  sounds  received  by  .m  from  the  disLint 
microphone  arc  rchiyed  by  M',  and  heard  rcry 
distinctly  in  the  telephone.  For  Ihc  telephone  & 
receiving  "  hammer  and  anvil"  microphone  may  be 
substituted,  nnd  then  we  have  two  purely  micro- 
phonic circuits,  one  relaying  the  other,  the  sound, 
being  transmitted  by  a  distant  pencil  microphone 
relayed  by  a  local  pencil  microphone,  and  beard 
proceeding  from  a.  lt>cal  speaking  mitroptiune.  no 
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Aitictt  fff  r,igfn  an'{  //<■<«  the  s-sau. —  The  next 
experiment  was  lo  asccrtjiiii  if  the  effect  of  light 
upon  the  surfocc  is  the  same  or  the  reverse  of  that 
of  heal-  Two  short  length)'  of  glnss  tube,  fixed 
vcnically,  were  slopped  nt  the  lower  ends  with 
corltt,  inrougli  which  strips  of  j^lutiiium  foil  were 
(ussed.  Across  the  lops  of  the  vetliol  lubes 
(which  were  nearly  fillcil  with  (li&liUcd  water)  twu 
smaller  horicoiitu)  gl;tSN  U\\k>  wctv  fixctl.  over  eiicli 
of  which  a  small  saddle  of  while  blotting-paper, 
intended  to  acl  as  a  conJiicting  p^id,  was  laid,  flic 
ends  of  the  hlotting-paper  dipped  intoihe  water,  and 
formed  the  conne:^ion  wilh  a  pLile  of  (.Ty»tal]iue 
sck'Tiium,  wh<ii<e  likIs  ves\i.-<\  0:1  the  papt- r  on  the 
borizonlal  lubcs.  The  circuit  wjis  compteied  by 
iascitinj;  a  jialvanoniclcr  between  Ihe  strips  of 
platinum  foil.  The  whole  was  mounted  in  a  light 
tight  case  with  a  diHphr.\f[m,  so  that  light  could  be 
excluded  from  or  adtnilied  toelttier  hurizitnial  tiilic 
at  ]»lcasurc-  When  light  wa.v  mliuiltud  to  one  IhIk-, 
it  had  fif  course  tu  reach  the  cunlact  service  of  the 
scieniuiTi. after  pttsiini;  llu-oui^h  thflglMib.  the  water, 
aiid  (he  hkiiiiiigp.iper  p.id.  Et  was,  tliiTtTorc, 
diffused  and  mural  weaker  Lli.in  had  it  fallen  directly 
upon  the  fate  of  the  vdciiiiiin  as  in  the  previous 
experimenL-i.  The  indications  were  therefore  less 
in  amount,  hut  nt-verthelc*.-  jmrfeclly  distinct. 

Next,  infttcnd  of  admitting  lif;hl  to  the  selenium 
plate,  both  of  the  cubes  were  kept  dark,  and  warm 
water  was  passed  throHgh  either  of  the  tiorizontitj 
tubes,  so  ihat  the  wet  bloHing-pflpcr  pad  upon  it, 
and,  thcr«for«.  the  contact  face  of  the  selenium  and 
water,  w,is  slightly  wKntied.  A  current  was  immr- 
dutely  obscr\-cH.  When  ihts  current  had  subsided, 
mrm  water  was  passed  through  Ihe  other  tiih«,  and 
the  new  deflection  noted. 

Now  in  both  these  teMs  it  i!>  evident  thai  wc  are 
deiling,  in  respect  of  light  and  heat,  with  the 
ottfate  of  the  selenium  only,  and  have  therefore 
eliminated  any  elTccts  due  10  the  molecular  oon- 
dilion  ol*  the  tnliTior. 

The  foUowing  arc  the  results  : — 
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dark 
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d«rk 
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Therefore  the  ellecl*  tif  light  and  hcai  upon  ihe 
surface  of  cnstalline  selenium  arc  identical ;  and 
it  WTis  observed  that  this  effect  was  lo  render  the 
cnntict  surface  l)elwcen  crystalline  selenium  nnd 
water  more  electro  ncgatrve. 

E0Kt  of  tight  fn  Ci>niJiu/r(ilj'.— Thu  object 
of  the  following  experiment  wa«  to  determine 
whether  the  ^-tlcct  of  light  upon  a  plate  of  selenium 
when  in  a  galvanic  circuit,  in  increa.sing  the  current, 
i«  due  to  a  photo-«-lcctrom olive  force  in  the  same 
dlrecTion  ns  the  hciltcry  i-urrent,  or  to  n  decrement 
ofros/seance. 
Let  the  rcsisuuxe  between    the  wirw  of  th« 


srtoniom  plate  in  the  d.irk  and  of  ihe  galvanotnef  < 
be  r.  the  elect romotivr  force  <if  the  inejsurinji 
b;itler>-  hi'  V.  and  ihe  ohvrrvn!  current  <.  On 
udtniiting  light  ihe  current  increases  to  ^,  and  nnc 
of  two  things  must  bax-e  h»p|w:ncd.  I-'ither  (i)  the 
incn-ment  of  current  is  due  10  a  decrt^'ment  {.v]ol' 
resistance,  in  which  case 

c  -^^  hag  chanced  10  *'  — ■  — — , 


tf  —  i 


or  (])  the  increment  of  current  is  due  to  a  photo- 
electromotive  force  (>)  in  the  selenium,  in  which 
case 

c  =  ?  has  changed  to  r'  =  !L+J!j 


^--B 


K 


With  a  single  measurement  it  is,  of  course,  im-i 
issiblc  to  discriminate  Ijctween  the  two  cases ;  but  ■ 
ly  a  known  augmentation  nf  battery  and  of  resist- 
ance, it  is.  easy  to  find  which  supposition  affords  the 
better  agitemcnl. 

On  increuing  b  to  3K,  and  inserting  a  knoim 
res.istanre  (r,)  ,is  nearly  equal  to  r  as  possible, 
the  resulting  current,  when  the  selenium  was  ia 
the  dark,  was  r, ;  and  it  increased  toe,  «*ben  sub- 
jected lo  the  same  source  of  light  as  before.  The 
either 
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chaiigo  lu  t^  — 


r.'i 
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f.cliangcstar. 
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It  is  plain  that,  if  the  value»  of  r  calculated  by  (I.) 
and  (111.)  agree  hettcr  than  those  ciy  calculated  by 
(11.)  and  (IV.),  thechangomu^tlJcdue^ofeMl^Lln 

The  battery  consisted  of  twelve  similar  DanicJl'i 
cells  of  large'sur&ce.     They  were  connected  with 
comraulalor.   by  which,  with  a  .sinjjie   movement,! 
they  could  tic  connected  up  either  in  series  or  ux 
and  sax  pantile!,     hi  this  way,  by  using  ihe  ssoic 
ciemenLt  in  each   mejsurcmcnt.   Ih&  offeci  of  anjTi 
shj^ht  accidental  diffen-nce  in   ihcir  cicctromotiv 
forcvji  would  be,  lo  a  great  extent,  nculnlised.     X 
difference  could  be  observed  by  the  discharge  ol 
aocumubtor;  and  therefore   it  was  assumed  I 
were  in  every  respect  rajual.     The  cuticuis  were 
measured  by  means  of  ii  reflecting  galvanometer. 

A  seleniiim  plate  with  six  elements  in  iho  tiark 
gave  a.  current  t  =  0-498  miciT»wcl;cr.  When  the 
battery*  was  doubled  and  ihe  constant  resisSaace 
r,  added,  thu  current  observed  wae  c,  -—  o>-jo8 
microweber. 

Dilltised  d.i)-IiiD;hc  adinitiod  to  the  sclcoiumi  wMi 
the  six  double  surfaceelements  the  current  increased 
10 e  =^ 0860  microweber ;  with  the  twelve elemcnu 
in  series  and  rCKistanoer,  tbccurrmt  waic,  csv^) 
microwtbci . 
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:  -li,:.^  ;,  —  ',  , ;  vmIi-;,  i;*.    i.iliies  of  x  and   r. 
arcubled  froni  tli«  atiovc  datx,  an*  iis  ftfllows  ;—  " 

.T  1- 


t.  HI.  11.  IV. 

S-M  meg.    5-56  ntfg.        489  vdu.    j-57  roll*. 
Sifnilar  iniugur(.'tii<.-DU  were  made  vrtth  two  other 
pblu,  whUli  jpivo  liic  ToUowing  result*  :— 


1. 

III. 

11. 

IV. 

fr39  meg. 

6'43  "leg- 

5-76  vvAt. 

■j,-i6  volt. 

J-5»     .» 

53-0    ., 

075    .. 

05J     .. 

It  appears  rrom  tliQ  above,  that  the  agrecmont 

between  the  calculatod  values  representing;  t)i> 
change,  on  the  Biipposition  that  it  ift  dm-  to  .1  ilo 
ajcnt  of  rrsistanc<?,  is  much  gmtei  than  iliat  u- 
tn-cen  iho  valuer  CAlciriated  on  the  supposition  ihat 
it  is  due  lo  an  electro  iiiolire  forte  set  up  in  the  sclu- 
lium  m  llic  iamc  direction  as  the  baitcry  current. 

Jc  is  evideni  for  thew;  cxpurimeoU  ihiit  selenium 
ii,  Irom  its  pcculiai'  nature,  a  vtry  unsaitJiUe 
material  for  conManl  rL-sjstanccs. 

In  the  light  it  would  of  cour««  he  utterly  useless 
Ibr  mcasnrin^-purposes,  n-hilst  in  Iho  dark  Iho 
appArcnl  re»ti(t.nnce  of  its  junctions  with  tlic  con- 
ducting wires  changes,  not  only  with  the  direction 
of  the  current,  but  Ukcwi&e  with  its  Mreoeth.  iind  to 
•ooie  extent  also  with   its  dur.iti»n.— /wiViw^urrT/ 

THE  OUADRUPLEX  SYSTEM  IN  ENGLAND. 

The  iiuadru|>lcx»yKtctn  of  McMns,  KdiKon  and  Prc;i- 
cott  was  introduced  into  this  country  in  September, 
1877.    It  ha»,  therefore,  been  on  trial  here  for  a  yt-sr. 

Fears  were  from  the  first  entertained  that  our 
rariablc  climate  would  greatly  interfere  mth  the 
workina  of  the  sj-item.  and,  at  the  ouUct,  a  battery 
of  100  Fuller's  Mercury- Bicbru  mate  Cells  was  used 
at  each  end  of  the  wire ;  the  sapen-isoT^  being  j 
Mr.  Gerritt  Smith,  the  Aasistaai  Electrician  of  the 
Western  Union  Company  in  London,  and  Mr. 
Homiltun,  aWi  of  the  clectrit^al  dcpurtment  of  that 
company  at  the  l.ivei"pOol  end,  VVIii^n  oiiee  fairly 
staned.  and  in  spite  of  variable  and  stormy  autum- 
luU  weather,  the  openition  proved  eminently  suc- 
cessful. Four  distinct  circuits  were  worked  Meadily 
00  that  wire  for  six  or  seven  consecutive  hours 
daily,  and  (lie  number  of  utdinar)'  mcssaf;es  per 
hour  tranunilted  on  the  Quadniplex  was  at  tnat 
time  surprising.  As  many  as  113  ordinary  des- 
patchL-s  were  sent  and  received  within  the  sixty 
minutes  ;  a  total  said  to  exceed  the  liinhe»t  number 
ever  heretofore  attained  by  American  Iclecraphists 
in  the  native  land  of  the  system.  This  result 
appeared  to  astonish  Mcssra.  G.  Smith  and  Hamil- 
\oa,  who,  not  unnaturally,  had  believed  the  famed 
manipulation  of  their  telegraphic  compatriot)  to  be 
entirely  unapproachable. 

The  Quadruplcx  continued  to  behave  5atisfa,ctoriEy 
after  the  return  of  the  American  electricians  to  the 
Stales,  and  may  be  said  to  have  since  tben  exceeded 
firen  the  most  sanguine  cxpcctntions  of  its  capa- 
bilities. 

Alter  having  been  in  operation  for  sonic  months 
to  Livctpool,  the  apparatus  was  removed  to  Leeds, 
where  a  number  of  cxpvr'uneau  hmvo  twen  made, 


and  some  improremenK  introduced  thai  will  materi- 
ally enhance  its  value.  'ITie  tiirrying  power  of  the 
inntrumcni,  g^reat  .1<  it  is,  ran  he.  incrciscd  about 
Iwcnty-fivc  per  cent,  by  the  Wltcalstunc  .\uloiualic 
Duplex  System  being  used  on  the  "double  current" 
side  of  tW  apparatus.  This  has  been  efTccted 
bctneeti  London  and  Lccd^^  at  a  sjieeO  of  fifty  10 
•ixty  words  per  minute  in  each  diicctinn,  without 
at  all  ioterfermg  with  the  ordinary-  duplex  working 
on  Ihc  "single  current  "  side.  Thus  we  may  employ 
Iwo  independent  and  dilFereni  systems,  both  du- 
plexed, and  tnmsmitling  l>ctwcen  them  a  grand 
total  of,  K\\.  jiSo  messages  per  hour,  upon  one  wire 
two  or  throe  hundred  miles  long.  Uy  Ihe  introduc- 
tion of  (hiii  important  English  iDi{>roveinent,  the 
'.  .  '  the  (Juadtuplcx,  as  we  have  said,  has 
tod,  and,  besides,  it  haa  demonstrated 
iiie  <.^vt>iiiiiv  in  witcs  that  will  result  from  the  ex- 
tension of  the  sjstem.  For  insunc«,  if  one  *'  side" 
be  u»;d  as  a  Oujilex  Wheatstone  Automatic  circuit 
from  London  to  a  lurgt  centre,  such  as  Manchester, 
the  other  section  may  be  worked  independently  as 
an  onliniiry  DujAcx  circuit  In,  s;iy.  Carlmle,  if  a  local 
line  wire  between  Manchester  and  Carlisle  be  con- 
nected to  the  Quadruples  apparatus,  which  would 
act  an  a  translator  or  repeater  on  the  ■'  single  cur- 
rent" side.  A  London ' Manchester  length  would 
thus  be  cconomisod. 

Wc  b&lic^'ti  tliat  the  Post  Office  have  derided  to 
extend  the  (Ju.idruplex  system  immediately  to 
several  important  telegrapnic  towns  ;  in  foct,  the 
additional  apparatus  required  for  six  or  seven  new 
sets  arc  now  nearly  completed,  Birmingham, 
Brislol,  Southamptun,  PljTnoulli,  and  Jersey  are 
spoken  of  a*  likely  to  receive  the  early  benefit  of 
these  iiddilionai  instruments. 


RAPIEPFS  ELECTRIC  LAMP. 

In  the  last  number  of  the  Jot'ctXAi.  we  gave  a  short 
description  of  M,  Kapietl's  new  form  of  Electric 
Lamp.  In  actual  practice  (he  arrangement  of  the 
carbons  Is  ilighlty  different  from  that  shown  by  the 
figure,  one  set  of  carbons  being  &ct  vertically  over  the 
other  set,  and  not  huitzontally  as  was  indicated. 
Also  M.  RapiufT,  iniitcad  of  having  the  two  sets  of 
carbons  lying  in  the  »arae  pliine,  jwefeni  to  have  the 
plane  of  one  set,  to  be  at  neht  angles  to  the  other. 

Wc  arc  enabled,  through  the  courtesy  of  M. 
Kapictl',  to  give  some  details  of  the  method  he  adopts 
for  effecting  the  subdivision  of  the  light.  Fig.  A  is 
the  biise  of  a  ianip  (inverted),  shoivinj;  the  mechanism 
for  enabling  the  object  in  view  to  bo  efTected. 

M  isan  cTectro-magnet,  provided  with  an  ordinary 
armniurc  at  the  left  hand  poles ;  this  at^nntui-e  is  coo- 
nected  to  the  tever  /,.  The  upper  of  the  right  hand 
poles  is  hinged,  and  is  connected  10  the  Tever  /,, 
which  is  itself  connected  to  the  upper  set  of  carbons. 

The  nrmature  connected  to  /,  being  light,  is 
quickly  altmcied  when  the  electro-magnet  is  excited, 
and  when  so  at ti  acted,  ui  viiiueof  its  being  brought 
in  close  pro.\imity  to  the  left  hand  poles,  it  causes 
the  m.-LgneliMK  of  the  right  lund  poles  to  be  inlen- 
sificd  :  the  upper  (in  the  figure)  of  these  poles  is 
then  drawn  tuw;irus  the  lower  one  and  l;ctng  con- 
nected with  the  upper  set  o(  carbons,  separates  this 
set  from  the  Lower  set,  lo  the  distance  requisite  to 
give  iVie  e\cttT\c  Mt  "A*  ftc«iW«ri  Vxv'fiJKv.   'VwjfciSia.- 
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tancc  cin  be  adjusted  to  any    nidlli  'ly  meant  of 
fci  icrcws. 

The  lever  /,,  when  ihe  armature  attnchcd  to  it  is 
nol  atiraclcd,  mal<«  contact  wilh  a  contact  point 
roimectedtocermtnal  R.  Between  the  latter  tciniiual 
and  tenninal  w,  a  resistance,  rather  higher  than  that 
of  the  electro-magncl  (about  I  Siemens'  unit),  and 
made  ofpieces  of  carbon,  is  connected.  The  armature 
[tself  and  ihc  lever  connected  to  it,  are  connected 
W  terminal  T,  which  terminal  is  also  connected  to 
one  end  of  the  wire  of  the  electro- magnet  The 
farther  end  of  this  wire  is  connecied  to  the  lop  set 
of  carbons  of  the  lamp,  and  finallv,  terminal  B  i« 
connected  to  the  bottom  set  of  cartwns. 

Fi;;,  I  is  an  ouMmp  slctch,  nhoivinK  how  a  sincle 
tflipp  would  be  mnneclcd  up  for  producing  the 
light.  In  this  sketch,  /,  is  the  armature  and  Icvtrr 
that  break  contact  with  terminal  R ;  /,  is  Ihe  lever 
whicli  separates  the  two  sets  of  carbons.  For  the 
sake  of  distinctness  in  this  and  the  following  ficures, 
this  lever  is  represented  as  drawing  down  the  Tower 
set  of  carbons  Irom  the  upper,  though  in  practice, 
ts  was  explained,  it  is  the  upper  set  of  carlmas  that 
are  moved. 

The  dotted  lines  represent  ihe  connecting  wires 
necessary  tu  work  the  lamp  when  it  is  used  alone. 
Of  theae  wires,  those  marltcd  +  and  —  are  those 
leuling  from  tlie  machine. 

The  action  of  the  apparatus  is  as  follows  : — 
%V"hen  the  current  is  sent  from  the  machine  it 
enters,  say,  by  terminal  D.  from  Ihencc  goes  to  the 
lower  xet  of  carbons;  and,  as  the  two  sets  arc- 
normally  in  contact,  rocs  tu  the  tipper  *ot,  throii^h 
tbcclcclro-magnct.  and  hack  from  terminal  t  to  ihc 
machine-  A  portion  of  the  current  also  traverses 
Ihe  resistance  between  terminals  k  and  w. 

Immediately  the  dectro-magnet  is  excited,  the 
armature  connected  to  /,  is  nttrtictcd.  and  breaks 
the  circuit  of  the  resistance,  so  that  the  whole 
cmrent  passc»  bctwet-n  the  carbons.  The  pole  piece 
connected  to  the  upper  set  of  carbons  is  ihcn  uttnictcd 
and  separates  the  wl%  of  carbons. 

Jf  there  are  orher  lamps  connected  in  the  circuit. 
and  one  of  Ihcm  should  fail,  from  the  carl»oti«(  bciny 
consumed,  or  from  any  other  cause.  Ihcn  rhe  contact 
annalure  of  the  magnet  of  that  lamp,  by  fallinR  back, 
nuunlaios  the  continuity  of  the  circuit  through  the 
nsiuanc«. 

Fig.  2  shows  the  connections  when  a  reserve  lamj) 
is  provided  at  each  point  where  11  lij^ht  is  being  pro- 
duced. L'nder  ordinary  couditionB,  that  is.  when 
the  light-hand  lamp  is  burning,  the  rc«cr%'c  lamp  is 
cut  out  of  cirtuit ;  should,  however,  the  hrst-mcn- 
lioned  himp  fail,  then  Ihc  contact  armnturc  of  its 
electro-magnet,  by  falling  back,  puts  the  reserve 
lamp  in  circuit. 

Fig.  3  shows  the  arrangement  of  iwo  lights  with 
a  reserve  lamp  to  each. 


THE   ELECTRIC  UGHT. 

br  Ua.  G.  II.  STArcox,  CE.,  10  ch«  Vutry  of  tb* 

I\it!t}i  of  Oicliu. 

Gkktlbmcn, — In  accordance  with  ynur  instructions, 
I  have  considered  the  question  of  the  electric  light 
io  lieu  of  gas  for  street  lighting,  and  have  visited 
ftiris  to  inspect  the  system  now  m  operation  in  ihat 
city,  with  a  view  to  reporting  fully  thoi-eon. 


I  liad  interviews  with  M.  Alphaod,  Director  of 
Public  Works  (City  Engineer)  ;  M.  JaWochkoff,  the 
inventor  of  the  El«:iric  Candle ;  M.  (lUicliard.  C.E., 
Aficot  to  the  Gcncm!  ElectriciU*  Company,  and 
others,  all  of  whom  most  readily  afforded  me  \'a]uib1e 
information  upon  the  subject. 

1  learn  that  the  Municipalitj-  of  Paris  hjn*e  con- 
tracted with  the  above  Company  lo  light  certain 
streets  and  places,  notably  the  Avenue  de  I'Optia 
and  the  Place  de  I'Op^'ra.  which  forms  a  magnificent 
new  street  nearly  900  yards  in  length  and  30  yards 
wide.  To  effect  this  the  Company  have  erected  .46 
lamp  columns  for  the  eleclrin  lights,  at  an  average 
distance  of  38  yards  apart,  un  each  side  of  the  street, 
and  have  cslablished  three  elcclric  slalions. 

The  lights  consists  of  the  "  Jablochkoff  Candle- 
utilised  by  means  of  Ihc  "Gnimrao"  Dynamo- 
Electric  Machine,  by  the  aid  of  which  16  candles, 
(f>..  lamps)  are  maintained,  a  steam  engine  being 
required  to  set  .ind  keep  it  in  motion. 

An  electric  machine  is  provided  for  every  16 
lamps,  the  engine  being  placed  in  one  instaivce  in 
the  front  basement  otan  unfiniklicd  building,  in 
anolher  in  a  hack  room  on  Ihe  ground  floor  of 
similar  premises,  and  in  u  third  in  ilie  basement  of 
the  Oj^ra  House. 

The  electric  apparatus  is  worked  bjr  a  16  h.-p. 
steam  engine,  with  shaft  and  bells  (i  h.-p.  per  lamp 
being  thus  ulisorbed),  from  which  condiictmi'  wires 
for  the  current  arc  laid  in  drain  pipes  under  tbo 
footivji^-s,  and  carried  lo  the  lam[w. 

Upon  a  stand  fixed  on  the  tnp  of  the  lamp-posts, 
at  a  height  of  about  16  feet,  opaque  globes  (IV w 
Ofiitit)  about  iS  inches  diameter,  arc  fixed,  end  they 
contain  what  is  called  the  "Chandelier,"  wliicn 
receives  the  candles. 

An  electric  candle  costs  7^.,  and  bums  one 
hour  and  a  half,  but  the  cbiindeliers  are  made  to 
receive  in  advance  any  given  number  of  candles, 
and  by  me^ns  nf  a  simple  self-acting  arrangcmoDIt 
whcn'a  candle  is  nearly  consumed,  the  current  is 

fiasscd  lo  a  new  candle,  and  the  continuance  of  the 
ight  is  assured  without  any  visible  interruption. 

'WiQ  intensity  of  a  single  electric  light  is  stated  to 
be  equal  lo  700  wax  candlct,  but  the  globes  take  oH 
about  one-third  of  the  light.    An.  ordinary  street 

Ss-light  in  London  being  equal  to  ll  or  15  candles, 
s  superiorily  of  the  etccLric  light  may  be  easily 
understood. 

The  contract  referred  to  may  be  termed  an 
experimental  one  to  a  certain  extent.  The 
<"ompany  undertook  to  light  the  lamps  for  a 
period  of  six  months,  ending  in  Xovemoer  next, 
irom  dusk  till  shortly  nfter  midnight,  and  to  provide 
the  whole  of  the  apparatus  for  if.  4SC.  (is.  afd.)  per 
light  per  hour.  Shortly  Itcforo  the  electric  light  is 
extinguished,  about  one-third  of  the  gas  lamps  arc 
lighted  and  conlinue  til)  «itnrise,  the  former  light 
being  unncces.<iarily  powerful,  and  loo  expensive  to 
be  maintained  alt  night. 

The  number  of  lamps  provided  for  lighting  the 
Avenue  and  Flacede  I'Opira  by  gas  is  exceptionally 
great ;  I  should  estimate  that  there  are  no  less  than 
400  lights.  The  columns  arc  placed  at  very  short 
inlcr\'als,and  have  either  three  or  five  lamps  thereon 
consequently  the  average  distance  between  each 
light  if  placed  in  a  line,  would  be  about  live  j-arda 
only. 

Althovmh  such  ample  provision  is  made  for  ^j«. 
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,Uic  City  Engineer ttys  '.'  Ibat  the  cost  of  the  Electric 
Light  is  four  limee  that  of  gas,  but  a  grenier  amount 
of  Ughl  is  obt.iinc<l,'  On  the  other  hand,  in  the 
ltghtin{'  of  the  courtyaLTil  uf  ilic  Luuvre.  it  is 
Mftcrtct]  that  a  saviiijj  of  2^  2-j  per  cetit.  is  effected 
by  replacing  301  gas  tamps  by  J  6  electric  Ugtits, 
although  ii  times  Uie  xiiiount  or  li^hi  h  t;ivea. 

II  is  sciirccly  necessary  to  reimarlc  thai  the  leading 
ihoromjlifatcs  in  Paris  are  excocJirigly  well  Hghieo. 
There  are  altogether  39, 000  lainp<i  in  the  city,  the 
annual  cost  per  lamp  boitig  jQs  i6s.  Gzs  is  supplied 
to  the  Miinicip:ilily  at  cne-hatf  the  price  charged  lo 
private  consumers. 

Th«  eltctrig  h(;ht  has  nlso  Ijccn  miopted  for  light- 
ing iho  Placi' dii  ThcJtrc  Frainaise,  ihc  Madeline, 
Ihe  Are  de  Triomphc,  the  Oiaiigeiieiles  Tmllories, 
the  MagAsiii'?  (lu  I.^uvre.  and  .it)out  ihirtcen  other 
places  in  Paris.  IlisaLso  in  0|H-rAti;>ii  in  the  prin- 
cipal places  in  Ikusscls,  Madrid,  jiul  Sl  Petersburg. 

Cosi  OF  Aocti'no.v, — The  digtancc  between  the 
Uiiipt)  in  Chclic.i  lieing  much  gre:ite['  th;tn  in  I'ari't, 
and  there  bcinn  nnly  one  lamp  upon  Ciich  column, 
greatly  Jncri^ioeii  Ijie  eoinpiiativu  i^visX.  of  the 
sysicm.1.  They  arc  somewhat  irregularly  placed, 
but  the  dit>tance;ii>;ir[  on  each  udu  avera^ex  ahutit : 
55  )*ards  in  Sloano  Street,  70  yards  in  Kings  Road, 
35  yards  in  Lownde*  Sijuaiu  J5  vards  in  CadoRun 
Place,  }8  yard.i  on  the  Chelsea  CmbankmenL  In 
Piccadilly  iho  distance  is  30  yards,  and  in  Cromwell 
'  Stud,  South  Kensington,  17  vards. 

To  adopt  the  clcctnc  ligfil  for  Slonnc  Street. 
whicli  Xs.  1,100  yards  long  a:id  30  yards  wide,  would 
necessitate  [wo  electric  stations,  cadi  of  which  would 
leuuiri-  a  16  h.-p.  steum  en{;ine,  tiiiluding  i^hafts, 
lieils.  Ac,  a  "Grararne''  dyiiamo-ek-clrii:  rnadiine, 
a  shelter  or  other  building^  for  ihc  machinery  and 
apparatus,  lli<^  alteration  of  16  lamp  cubimn?<, 
together  with  elobes,  tilunds,  cuancctors,  and  ihe 
ncs-L-^sarj-  comutctini;  wires,  the  total  cx))enkc  of 
whiob  would  .tmount  to  the  sum  of  ;^3,ioo. 

The  cost  of  Kt;hting  .ij  elcclric  candIcK,  includins 
coal,  oil,  wjLsle,  Wiij;e»,  Jic,  per  hour  would  be  ihs., 
and  3,250  hours  consumpiiou  per  annum  would  be 
required  unlciis  the  hghts  were  cxtinRuishcd  and 
giUf  substituted  at  niidnigbt,  as  in  P;iri»,  in  whidi 
,(;ase  Ihe  .tnnuitl  co.-il  would  not  bu-  so  jjicat. 

The  present  cost  of  u  gas  bmp  in  CheUca  burning 
■SfSso  hours  per  urnum  is  £,1  6».  7d.,  tliciefo™  the 
expenao  of  the  40  lamps  in  Sloanc  Street  is  S|d.  per 
hour. 

To  light  the  Chelsea  F.mhankmeni,  which  ix  about 
l.Jjo  yards  loi]^,  uiid  has  loy  gas  hmof:  (.including; 
iboK.'  wi  the  rix'rr  vv:ill  bflont^in^j  lu  tlic  Nlirttrnpiililan 
Board  uf  World),  would  rci)uU'e  a  lii^tl  outlay  of 
jf  4,800  for  48  liglits  of  3,Jio  liours  per  annum,  with 
an  hourly  cost  of  f,i  4s.  Ttic  present  cosi  of  the 
}{a>>  lamps  is  3».  J^d.  per  hour  for  3,850  hours  per 
annum. 

To  adopt  the  sj-stem  in  Sloane  Square  (where 
there  arc  bul  17  lamps)  would  scarcely  be  practi- 
cable, even  if  tiie  uiotirc  power  could  be  obuiined 
from  tlie  pumping  engine  of  the  Mclropollliin 
PiMrieL  Radway  Sutiunf  ur  from  the  uui;iiic  uf  any 
uianubctiiry  iu  the  locality  aftt'i  ihi-  '  Igsc  of  tho 
ordinary-  day's  work.  . 

In    connection    wiih   the   tbruggin;^  uslimatCN  it 

muAt  tie  remembered  that   to  thu  vase  of  Sloanc 

StfLvf.    the   .imoiint    uf  Iij;lii    would  be    ,-ii    timei> 

gtvjter  Umn  at  picsciu,  wAicti  might  i>o  Considered 
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an  unnecessary  expenditure ;  but  (he  electric  currea' 
is  said  to  lose  40  per  cent,  of  power  bcyood  a  radi 
of  about  250  a-ards,  consequently  a  "  Station  "  for 
lights  has  to  be  established  at  about  eirer>-  500  j-an 
which  greatly  increases  iJic  expense.   Probably  lialf 
the  above  number  of  clcctnc  lights  would  be  found 
sufficient  for  efleaually  lightiug  Sloanc  Street,  if  tha 
()ua!ity  of  the  current  could  t^  fully  maintained  at 
double  the  distance,  by  which  means  alone  the  cost 
would  be  reduced  50  jier  cent. 

Gemekal  Conclusions. — I  have  arrived  at  tha 
following  conclutionx,  which  may  be  thus  stated 
bricfl;^,  via.  : — That  ihc  present  arrangcmenU  for 
electric  lighting  arc  unsuitable  for  long  distances  (in 
this  I  am  snpnooed  by  the  Ciiy  Engineer  of  P.iris), 
e-'ciMXially  in  Laodou,  where  the  Limp^are  so  much 
farther  apart  than  in  Paris.  The  close  proximity  ol 
the  electric  stations  i^  s.  great  drawtuek  to  iho 
syst«ni,  and  their  establishment  in  business  u 
would  be  a  niittter  of  considerable  difficulty.  Theao 
arc  the  disadxitntagcs  of  the  system.  The  following 
arc  the  advantages  : — 

About  i^  hours'  doily  conKnmptioo  is  saved  in 
consequeiice  of  in<ilanlancon<i  lighting  and  ex- 
tinguishing ;  the  light  is  vastly  superior  to  gas,  and 
is  not  injurious  ;  there  i,s  an  absence  of  noxious 
xmeMs  both  in  the  production  and  combustion  :  the 
heat  in  a  rnnm,  so  often  unbearable  in  the  case  of 
gas,  is  scarcely  (cit;  the  most  dclic;itc  colours  are 
prejter^-cd  ;  air  is  not  consumed  as  in  the  case  ol 
gas ;  there  is  no  chance  whatever  of  explosion,  and, 
allhougb  the  light  is  so  powerful  in  the  tlrcuta  no  fl 
accidents  to  horses  have  occurred.  H 

If  the  cost  of  producing  the  "  Gramme "'  machine 
(lO,OOof.)  could  be  reilucetl,  or  a  lew  eK|»<.'nsiTc  one 
he  adcipted  ;  if  hydraulic,  or  some  other  luss  e.xpen- J 
sivc   power,  such  a,s  a  petroleum  engine,  could   befl 
utilised  as  llio  motor  m  lieu  of  Mcam.  or  even  a  " 
smaller  amount  of  power  than  one-horse  per  lump 
be  rendered  sufficient ;  if  the  distance  between  the 
eUvlric    stations    could  be   greatly    incrc»i*l,   the 
arrangnncnis   made  c.ipablc  ut   uniiute  kubdiviMon,  ■ 
and  by  some  simple  method  the  current  could  b«fl 
branched  olf  (or  household  or  other  re<]iiirements,]  ■ 
feel  sure  that  thu  public  would  gladly  welcome  such 
a  change,  and  it   would  compete  with   ga6   under 
highly  advantageous  conditions. 

The  qucslioii  i»  mnv  liirKcly  occupying  the  afleO' 
tJon  of  scienlilic  men.  M  a  recent  meeting  of  the 
Institution  of  Civil  Engineers,  its  discuwJun  rwcu- 
picd  throe  evening?.  One  speaker  asserted  "  that 
one  of  tliu  greatest  ad^'nntaget  ho  saw  m  its  intro- 
duction, was  Ihe  possibility  of  its  abiding  to  thtt 
hygicuic  properties  of  buildings,  as  fresh  air  could 
be  preserved,  because  Ihe  elccuic  liglit  consumes 
none,  whereas  gnscon5umes  anennrmousfjuanlity." 
Another  speaker  (Sir  William  Thomson)  having 
made  a  suggestion  as  rr»  the  construction  of  a  copper 
tube  for  producing  the  cloclric  light  at  a  great 
distance,  said  "  thai  he  believed  It  would  be  possible 
to  carry  the  electric  energy  10  a  di.itance  of  several 
hundred  miles,  Thi-  tlivory  .ip|>earctl  to  be  that 
towns  henceforth  would  be  lighted  by  coal  burned  at 
the  pit's  mouth,  for  which  purpose  the  droas  could! 
be  used."  On  the  other  hand,  another  spcak«r 
asserletl  "thai  in  all  pLobabtlity,  ^f/'r^  the  clcflric 
Ilghl  WAS  perfected,  the  cost  ur'm4nu(.iclui\-  of  gas 
would  have  been  so  far  reduced  as  (o  lift  it  even 
funVict  VK.>)Ond  tlic  reach  of  compeliUon,  and  tlut 


I 


SlPTEHBn  X,  I878O 


THE  TELEGRAPHIC  JOURNAL. 


3<7 


gas-makers'  future  promises  in  regard  to  improve- 
ments were  as  bright  as  those  of  the  promuturs  of 
the  electric  light." 

After  a  careful  consideration  of  thu  whole  ques- 
tion, I  am  of  opinion  that  at  present  the  electric 
light  is  not  suitable  for  street  lighting  in  the 
metropolis ;  that  it  (5  suitable  and  can  he  utilised 
with  splendid  effect  in  large  squares  and  places, 
such  as  Trafalgar  Square  or  Parliament  Square  ; 
but  although  in  each  of  these  places  at  the  present 
time  the  Umps  are  numerous,  the  cost  would  be 
greater  than  gas. 

I  am  also  of  opinion  that  so  soon  as  the  modilica- 
tioDS  alluded  to  can  he  effected  (particularly  as  to 
the  electric  current  being  carried  to  a  much  j^rcatcr 
dittance,  thereby  rcducmg  the  cost),  the  electric 
iiflht  will  \-ery  soon  supersede  gas  to  a  considerable 
sitent,  the  attendant  advantages  being  so  great. 


The  following  letter  by  Mr.  J.  HoIIingshead  has 
^>peared  in  the  Globe. 

To  tfu  Editor  of  the  GtXlBE. 

Seeing  that  Mr.  G.  H.  Stayton's  report  on  the 
electric  light  (I  presume  the  "  JablochkofF  Light  ") 
of  Pans  is  going  the  round  of  the  papers,  I  have 
referred  its  statements  to  Mr.  Mayer  and  the  French 
scientific  gentlemen  whom  I  brought  over  from 
Paris  to  establish  and  manage  the  electric  light 
(called  the  Lontin  Lightl  which  I  am  burning  every 
night  in  the  Strand.  Their  anstvcr,  supported  by 
elaborate  details,  is  this  : — "  With  machinery'  valued 
»t  ^"iiAf^  they  are  prepared  to  light  an  area  of 
1,540  yards  long  by  44  yards  wide,  with  36  electric 
lamps,  exactly  Btmilar  to  those  we  are  now  using, 
hanng  all  the  admitted  advantages  of  the  electric 
light,  and  an  illuminating  power  equal  to  3,000  of 
our  existing  street  lamps,  at  a  cost  of  los.  6d.  per 
hour  for  consumption  and  superintendence.  Thus, 
ia  place  of  109  gas  lamps,  the  public  would  get  a 
lighting  power  nearly  twenty  times  greater  at  a  cost 
only  five  times  greater  than  the  present  outlay.  By 
reducing  the  number  of  lamps  and  making  other 
alterations,  the  illuminating  power  and  the  cost 
could  be  reduced  at  the  same  time,  until  the  differ- 
ence between  the  cost  of  gas  and  electricity  would 
be  equalised,  still  leaving  immense  advantages  on 
the  side  of  electricity." 

Yours,  Ac, 

John  Hullingskb.vd. 

14,  Pall  Mall, 

August  19th,  1878. 


Corresponticnce. 


To  Su  Editor  o/'Thb  Tblkgraphic  Journal. 

Sir, — In  Mr.  Fahie's  paper  "On  a  New  System  of 
Duplex  Telegraphy"  (Telegraphic  Journal,  April  15, 
1877)  there  are  some  errors  and  mis-statements  which 
I  tnink  you  would  like  to  be  brought  to  your  notice. 

Mr.  Fahie  remarks  that  when 


«nd 


A  B 

B  ^   L  -f  X  +  e' 

a'  ^  e' 

b'     l4-  y-i- 1 


R  is  not  affected  by  working  k,  nor  it'  by  workiag  k'. 
Substituting  the  values  of  the  letters  in  the  example 
given  by  Mr.  Fahie,  wc  have— 


llcnco 


B 

=-  E  =  100 
L  =  3050 

X 

^              6004- 

1500 

1500 

-4285 

A 

a' 

fOO 

a 

u'      3050  +  ^^5  + 

100 

100 

357«-5 

.1.T.1 

I  i92'8 

;xi 

,     A          A' 

mplc  -  —    _-i 

-1?., 

*        B          B' 

1461. 

Mr.  Fahie  s.iys  that  when  k  is  depressed  "  the  greater 
part  of  the  current  from  e  goes  to  earth  «  «  «  aad 
only  the  equivalent  of  S'3  cells  goes  out  to  the  line,  or 

(say)  -i—  of  the  original  strength,  40  cells." 
4' 8 

The  greater  part  of  the  current  goes  through  the 
"  up  stition  "  apparatus,  and  not  to  earth,  and  the 
remainder  through  earth  to  "  down  station  "  and  line. 
The  latter  —  S'l  cells,  not  8'3  cells 

The  current  in  the  hne  is  therefore  ^  45't  oellf, 
and  the  relay  a'  is  actuated  by  33-3  cells. 

The  following  sentence  is  incorrect.  "A  signal, 
therefore,  begins  to  be  recorded,  and  its  strength  is  the 
difference  between  57  and  34-5  cells,  or  22*5  cells." 
The  strength  of  the  signal  =  34-5  (32'2)  cells,  not  aa*5 
cells,  and  the  difference  between  it  and  the  former 
signal  -■  22'5  (24'S)  cells.  It  Is  obvious  that  the  above 
sentence  docs  not  convey  Mr.  Fahie's  meaning,  u 
further  on  he  observes:  "  a  like  effect  is  produced  by 
working  k',  r'  is  unaffected,  while  the  current  in  x  is 
reduced  by  la^J  cells." 

In  the  sequel,  Mr.  Fahie  tells  us  "  according,  then, 
to  the  positions  of  the  keys  the  line  is  travened  by 
currents  of  the  following  strengths — 80  cells  when  both 
levers  are  at  rest,  483  celts  when  one  up  and  the  other 
down,  and  i6'6  cells  when  both  down." 

What  we  particularly  want  to  know  is  the  affect 
which  the  currents  produce  on  the  relays  and  why 
duplex  work  is  possible.  This  would  have  been  more 
clear  if  Mr.  Fahie  had  shown  that — 

(i)  When  both  keys  are  at  rest,  current  throuf^ 
each  relay  —  57  cells. 

(2)  When  one  key  is  depressed,  current  through 
relay  ot  that  station  —  53*5  cells ;  current  through 
relay  of  other  station  =  32*2  cells. 

(3)  When  both  keys  are  depressed,  current  through 
each  relay  •=  285  cells. 

The  above  are  the  results  of  my  calculations  with 
which  I  need  not  trouble  you. 

Mr.  Fahie  gives  a  formula  for  finding  the  proper 
value  of  the  shunts. 

A  -f  n  -   ^Rw" 

—   (/foo_(3050j|-  600  +  100) 
A  -i-  n  =.   \/6oo  K  3750 

=-    \/2,25O,OO0 

=  1500 

which  is  correct. 
On  page  87,  however,  there  is  a  misprint- 


should  be 


L  +  x  +  E       . 

\.  \  1.  -V  *        , — ■ 


3<8 


r 

■  I  should  be  pleiLMcl  to  got  an  expUiution  of  (he 
I        diacrcpancy  pointed  out  at  fint:  v«,  why  -  ^  5^ 

■  a      iisrs 

I       invtead  of  -3?  . 
I  14^1 

■  1  am,  Sir, 

I  Vours  Inilr, 

■  H.  A.  W.  Panshawb. 
K           Indinn  Gov,  Talrgrnphi. 

^^P  ELECTRICITY  IS  LIGHT. 

Sir, — Can  it  be  possible  that  what  has  all  alone  bcc" 
called  electricity  is  nothing  else  but  light,  and  that  il 
is  light  and  nothing  but  light  thiit  is,  at  the  present 
moment,  crotsin^andrecrosiing  the  innumerable  wires 
from  one  world's  end  to  the  other  ?  Why  should  li^ht, 
in  a  condcimed  form,  not  travel  bettr^rin  lilvwr.or  iron, 
or  copper,  than  it  docs  in  the  firmament?  Why 
should  it  tilt  tmvc!  wnran  in  guttn-percha  or  glau? 
Wh.-it  in  liehlning?  Is  it  not  a  di«chnrgn  oF  condaABod 
light  ?  Why  Hhuuld  the  earth  not  attract  light  to  its 
centre  the  Mierc  as  it  does  an  apple  falling  from  a  tree? 
If  it  does  do  so,  would  thi>  not  ni^cuunt  fnt  the 
perpetuni  furnace  that  is  blaztnj;  below  our  fcetf  Can 
ii|;ht  not  be  positive  and  ne^tive?  Ih  it  not 
indestructible  ?  H  il  be  indestructible  would  not  »  dis- 
charge take  place  when  that  g;reat  condenser,  the 
earU,  is  loo  full  of  il  ?  Is  it  not  rcaionable  to  sappose 
that  this  discharge  would  beenormous,  and  thai  it 
would  take  place  in  (he  Coles?  Is  the  "Aurora 
Borcalis  "  not  the  positive  discharge?  Is  the  "Aurora 
Australls  "  not  the  negative  ?  Would  such  a  ditctiargc 
not  enter  and  disturb  all  light  conducting  wires  within 
u  radius  ol  many  a  mileV  Docs  this  not  happen? 
What  is  a  battery  ?  Is  it  not  an  arrantcemcnt  for 
kocamalatin^  ll^ht?  What  Is  a  microphone  P  Is  it 
not  an  arranf;emcnt  (or  varying  the  intensify  of  this 
light  during  its  passage  through  a  li|:>it  cui>ducting 
wibttanrc?  Will  not  all  this  unravel  the  mystery  of 
the  loadstone  and  many  other  mysteries  ? 

I  Itope  your  readers  will  not  make  light  of  this 
xubjecl;but  if  the v  can  throw  any  more  on  it,  or,  if 
Ihey  ran  complelciy  cxtingui<>h  it,  tliey  will  oblige  me 
hy  doing  so  through  tiic  medium  of  your  estcemud 
jol.'K.s.^u 

P.  vos  DEt  PFORDTRN. 
Superitt  tm  df»  t. 
The  Eastern  Extension  Telegraph  Co. 

Foreign  Mcmb,  Soc.  Tele.  Engineers. 

Batavia,  Java. 

a4ih  July,  1878, 

H,  A.  W,  F. — The  telcgmphlc  arrangements  in 
Cyprus  are,  we  believe,  at  present  in  charge  of  a 
detachirenl  of  the  Royal  Engineer*,  but  for  further 
iaformation  on  the  Enbjcct  we  would  recommend  you 
to  apply  to  llic  Secretary  of  Stale  for  the  War  Depart- 
ment. 
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TiiicTklkphonb.— M.  Righi,nprofcs£Oiof  Boulogne, 
has  constnictedatninsmitttRg  celephoac, which  appeats 
to  combine  those  of  Edison  and  Gray.  In  Gray's  tele- 
phone, it  will  be  remembered,  a  needle  sticking  out 
foai  J  diaphragm  probes  iato  a  Uqurd  conductor  under 
Ac  ribmtions  of  the  voicv,  und  regulates  the  current  in 
ii)h  way.     In  Right's  form  the  liquid  is  replaced  by  a 


mlature  of  plumbago  and  silver  powder,  and 
bnsi  diK  is  substituted  (or  the  needle.     The  current 
from  two  Bunscn  cells  is  employed;  the  receiver  U  ■,■ 
E)«U  telephone  with  parchment  mombraoc.    With  thti^ 
combination  the  sounds  can  be  hoard  At  »  distance  1 
several  mettos  from  tbv  teceiver. 


lion 


The  flrat  use  of  the  telephone  under  water  ia  tbi: 
eounlrj-  (America)  has  boen  recently  made  in  connection 
with  submarine  examinations  in  Hoston  Harbour, 
character  of  these  examinations  was  such  that  it  woa! 
h,kvc  been  impracticable  to  undertake  them  without  its 
aid,  .OS  almost  constant  communication  was  ncoeuary 
between  the  diver  and  bis  as»ixlant  in  the  boat,    The 
telephone  used  under  water  hat  a  metalUo  caae    so 
modified  in  form  as  to  occupy  but  liltLc  space,  and  il 
attached  by  scrcwi  to  the  Snsidcof  the  diver's  he Iffli 
in  such  a  position  that  either  the  ear  or  the  mouth  ca 
he  applied  Co  it.     In  the  boat  a  single  tclcphaiic  of 
ordinary  form  is  used.       The  insulated  copper    1 
connecting  the  two  telephones  p:iis«s  through  the  an 
pump  box.     Between  tho  pump  and  iho  diver's  h«I 
it  ia  wound  spirally  round  the  uir  hose,  the  wire  an 
hose  being  then  tightly  wound  around  with  canvas,  for 
protection  against  injury.    At  first  two  connecting  wtrtf 
were  used,  the  second  not  necessarily  tniutated,  but  It 
has  since  been  found  better  to  subsUtute  for  the  second 
wire  a  shorter  wire  connecting  the  upper  telephone  wiib 
n  copper  platc  fa-itcncd  under  the  boat. — Ungitift'iKg 
ffrms,  as. 

Tkb  Telrphome  AM}  TosrioOBS. — A  very  iagonions 
and  interesting  application  of  the  electric  telephone  Mj 
turpedoi:s  lias  recently  been  elTccted  by  Captain  C. 
WcEvoy,    U.S.,   of  tS,  Adam    Street.    Adelphi. 
gentleman,   who   is   well    known    as   an    authority  a| 
torpedoes,   has    utilised   Profc^Kor    Dell's   articniatir 
telephone  fur  the  purpose  of  testing  buoyant  conlac 
torpedoes,  large  numbers  of  which  have  been  pravidoj 
\}y  nearly  all  maritime  governments  for  the  defence  of 
their  rivers  and  harbours  in  tho  event  of  war.    Tor- 
pedoes  of  this  class  fiave  a  certain  amount  of  buoyancy, 
and  aro  held  in  their  places  under  the  surface  of  tht 
water  by  means  of  mooting  lines  and  anchors.    Thejr 
arc  connected  w^th  the  shore  by  electric  c^les,  through 
which  they  arc  tested  or  exploded  from  the  batteries  on 
lind.      They  may  also  be  exploded  electrically  when 
struck  by  passing  vessels,  which  resuH  i«  accomplished 
by  means  of  a  delicate  piece  of  meclmitism  known  as  «^ 
circuit-closer,  which,  with  the  fui«  and  tho  explosin 
charge,  is  contained  within  the  torpedo.     After  lln 
torpedoes  have  been  moored,  it  is  necessary  that  tbejrl 
shtfuld  be  constantly  tested,  in  order  to  ascertain  their 
condition,  to  know— that  is,  that  they  are  »till  afloat 
and   their  charge  not  drowned,    The  les^ting  is  per- 
formed by  sending  a  current  of  electricity  through  the 
torpedo  ^till  fuse;  but  in  order  that  th^  luae  may  nolS 
\k  rtTcA,anAvWc\^ax%««:'^<ul«ddurir<(g  testing,  •  veiyH 
[    we»k  witetil  oft\i  \s  tLn>^toi«&  \*  (..moMVAA  -rfsJi  a 


led 

iiv^H 

leir" 
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wraitiTe  gilvaaoinelor,  The  resole  of  this  testing  is 
that  the  ddteaie  indications  received  are  frecjuently  of 
k  tooU  unreliable  character,  and  diRiciilt  lo  determine 
bom  tlioM  of  occasional  lenluLgf  in  cables  and  theic 
«Diia«ctiofl>.  Captain  McHvo<r,  therefore.  lubstitutM 
testbg  bjr  sound  for  electric  testing,  or  at  least  to  sup- 
plement the  Utter  hy  the  former.  To  do  this  he  places 
in  escb  wbmerged  torpedo  an  ordinarv  Brtti  tr^lephone, 
JO  ananfed  that  the  vibrating  diic  lies  in  a  horiiout^l 
plane;  On  this  disc  he  aimngos  a  number  of  small 
moveable  wei^bls  which  are  enclosed.  Thcie  little 
weigbti,  with  every  motion  cf  the  torpedo,  cause  a 
vibration  of  tbe  disc,  and  u  peculiar  nuise  is  heard  in 
tba  receiving  telephone  on  shore.  By  this  me.in)i  each 
lerpedo  tells  its  own  tale,  as  regards  itH  condition,  to 
tbe  operator  on  land.  Should  any  of  the  lorpodoes 
from  any  eauM  be  sunk,  or  should  their  charge  be 
drowned,  ibey  would  be  at  rest  on  the  holtom,  or  earth 
would  be  made :  in  cither  case  no  sound  would  be  heard 
and  tbis  wouU!  afford  unmiitakabln  ovidcnco  of  the 
stuatitfacloty  condition  of  such  torpedoes  ns  were 
sitenl.  Tbe  telephuncs  arc  connected  to  the  ordinary 
wires  or  cables  of  the  torpedoes,  and  they  in  no  wny 
toterfcre  with  testing  by  the  elecliical  nethod,  One 
tdepboDC  00  the  shore  will  suffice  for  testing  any 
number  of  mooted  toipcducs.  From  what  wo  have 
stated,  it  will  be  seen  that  Captain  McEvoy  has  started 
aa  idea  which  may  probably  form  the  basis  of  a  Ear 
more  simple  and  reliable  system  of  defemMvc  torpedoes 
than  we  now  have,  and  which  may,  moreover,  be  applied 
Id  other  useful  purposes.  Captain  McEvoy  has  CKpC- 
rineutod  with  Profes^r  HugUet's  microphone  in  con- 
nection with  tbe  present  Kubjcct,  but  he  docs  not  6iid  it 
so  weU  adapted  for  his  purpose  as  the  telc[>hone.  This 
arives  from  theextTc(nescnxltivcncd.«of  the  microplione 
and  the  delicacy  of  its  ndjuatmcnt,  a  feature  which 
nodcrs  it  oiocc  liable  to  error  when  placed  in  positions 
wfacc«  it  cannot  be  got  at  Sot  occasional  readjustmenl. 
The  telephoQC  would  seem  to  be  the  instrument  for  the 
work,  and  wc  congratulate  Captnin  McEvuy  on  thi» 
happy  application.— £>f/inM'riH|', 

Da.  HBN'flv  MoiiiON-,  of  the  Steven's  Institute  of 
Technolo^,  Hoboken,  New  Jersey,  U.  S.,  obtnini  very 
loud  musical  sounds  by  mea«s  of  a  simple  Keiss  tele- 
phone, in  circuit  with  a  horse-shoe  Bell  telephone,  the 
diaphragm  of  the  latter  consisting  of  an  oblong  plate  of 
aoft  iron  glued  to  thn  bridge  of  a  guitar,  from  which  the 
Strings  have  been  removed.  This  armature  Is  altriicted 
by  the  vibratory  current  and  the  guitar  reinforces  the 
aound  «j  that  itx  singing  can  be  clearly  heard  in  a  hall 
coataiaiag  3,gw  persons. 

Mr.  F.  G.  Llovd,  Highgate,  writes  to  the  Enj^tUh 
MfcAoMi^  tot  August  ^h,  describing  xevcral  experiments 
by  which  be  hubeen  able  to  receive  articulate  sounds, 
both  speaking  and  ringing,  on  a  telephone  without  any 
diaphragm,  that  is,  on  a  simple  electro- magnet.  The 
Ifaoamiller  was  a  mjcro/iliojic,  aatt  four  Lccl.inch^  cells 


were  In  eireull.  The  same  electro-magneUc  arrance* 
ment  also  proved  a  feeble  transmitter,  a  Bell  telephone 
being  used  as  receiver.  This  curious  fict  supports  the 
tlicoiy  of  the  lokphono  espoused  by  M.  du  Moiicel, 

Thr  MiCKorxoNK. — A  naturalist,  Mr.  Bairstow, 
suggests  the  use  of  the  microphone  for  the  investiga- 
tion of  tho  striduUlion  of  insects, 

The  London  Stereoscopic  Company  are  making  an 
cxtKmsly  useful  practical  miciopHonc ;  not  a.  toy,  but  a 
powetful  speaking  telephone. 

Mr.  Chakdi.iik  Kohikts,  P.R.S.,  has  made  an  in< 
teresting  application  of  the  microphone  to  the  pheno- 
menon of  the  diffusion  of  gases.  By  its  mcan^i  he  ii 
enabled  to  hear  tha  pattering  of  the  atom  shower  of 
gases  dinuiing  through  a  porous  septum.  The  noise  is 
said,  without  exaggeration,  to  resemble  the  ru«h  of  a 
tropical  rain-squall  through  a  forest.  It  must  bo  very 
gratifying  to  Professor  Tyndall  to  know  that  he  mny 
yet  listen  to  the  clash  of  atoms  .ind  the  meUt  of  mole. 
CTiles. 

Thb  Pho»ograpii.— In  his  study  of  tbe  phonograph 
record,  Mr.  Edison  finds  tliat  he  can  recognize  ceruia 
known  sounds  from  their  indentations  when  these  sounds 
are  made  by  the  same  person,  not  unless.  In  spite  of 
the  irrcgnlarity  existing  in  the  points  of  llie  tame 
sounds  uttered  by  different  persons,  or  by  the  tame 
persons  under  different  conditions,  he  claims  that  the 
record  of  any  one  sound  can  be  distinguished  from  any 
other  sound.  Between  the  records  of  rowel  sounds  very 
little  dilTcrencc  could  bo  detected.  For  some  vowela 
the  indentation!)  were  deeper  at  one  end  than  at  the 
other ;  giving  to  the  characters  the  shape  of  eggs,  pears, 
and  Indian  clubf,  This  is  usually  the  case  with  the 
vowel  E.  The  dflcpcst  indentations  nrc  made  by  con- 
sonant sounds — on  account  of  the  explosive  force  with 
which  thcyarc  uttered;  P,  especially  being  distinguished 
by  the  pit  which  begins  the  Imprint. 

An  American  paper  informs  us  that  tbe  phonograph 
has  nOw  been  so  higiily  pcifectcd  and  improved  that 
one  c.in  «mcll  whiskey  when  it  speaks. 

All  the  materials  for  constructing  a  cheap  phono- 
graph which  will  talk,  whistle,  and  sing,  arc  bting 
sold  in  America  for  a  duUac  and  a- half. 

Tiitc  French  papers  state  that  Mr,  Edison  will  not 
receive  any  award  at  the  Paris  Exhibition  fur  the 
phonograph.  This  is  because  the  jury  of  the  section 
on  lust riini cuts  of  Precision  declared  it  not  to  be  an 
instrument  of  prcciniuti,  but  a  toy  ;  and  the  section  on 
Telegraph  Apparatus  judged  it  to  be  of  no  use  in  tele- 
graphy, and  refused  to  examine  it.  Our  neighbouts,  in 
their  boasted  passion  for  method,  very  frequently 
destroy  all  method.  The  phonograph  is  properly  an 
acoustical  instrunuuxt  of  ^t^Viiiun.-^fttfc  A«wxi<£t<Mk  ^ 
Mcs&Ti.  JenVm  at»4  Uatoi  Q"^  ai^;\ii»ia.\R.  vs-w^^^  ^wft.'OM 
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beyond  quvslion;  anditiisUoKtelegrnplticmAntincat, 
innRtnuch  as  It  can,  and  will,  be  used  (or  audible 
aiganlVing. 

Tkb  Vestry  of  St.  James's  have  intimated  tlial  the 
Uane  Vox  system  of  lightinjr  tlie  street  bmpi  by  dee. 
tricity  recently  lric«I  At  P;ill  M»l|  h»^  not  succeeded, 
and  ihat  the  apparatai  will  be  remorcd. 

The  cable  and  caoutchouc  fnctory  of  M.  Mcnnier, 
Rue  de  Greoelle,  Paris ;  the  workshops  o(  MM.  Snuter 
and  LamonnicT,  Rue  Sti^ren,  are  lit  electrically  cvo  ry 
niylit.  At  tiwspinning  mill  of  Cbamp  du  Pin  (Epinal). 
(our  vlevtric  lamps  have  been  employed  to  lighi  0,  flat 
'•3I4  square  metres.  Each  lamp,  with  its  clouded 
;lobc.  yields  a  light  etjual  to  80  ctrcel  lamps  with  an 
expcndiluie  of  two  horsepower.  The  irorkmen  prefer 
U  tg  g.-is, 

Thc  Town  Coancil  of  Ayr  has  resolved  to  carry  out 
series  of  oxpcrimcnts  ie   lightiog  the  town  with 
ilectiicity. 

On  another  page  we  print  the  report  of  Mr.  G.  fl. 

SUylon,  the  surveyor  of  the  Chelsea  Vestry,  on  the 
new  »y«lrms  of  electric  lighting  in  Pnris,  and  slva  a 
communication  from  Mr.  Hollirijjsliead  on  bthalf  of 
the  Harding  Electric  Light  Company,  14,  PatI  Mall, 
formed  to  work  LontJn's  system,  whieh  is  to  be  seen 
nightly  in  front  of  the  Gaiety  Theatre,  Strand. 

A  PtiRTHBR  aiDalgamaiion  of  the  London  Gas  Com- 
panies is  reported.  There  arc  now  six  companies  in 
London.  Of  these,  the  I^hccnix,  which  supplies  half 
the  gas  consumed  in  South  London,  has  agreed  to 
amalgamale  with  the  ChartercJ,  which  fiirni«hn<  two- 
thirds  of  iho  supply  for  the  whole  Metropolis.  Pro- 
sals  for  the  union  of  the  Chartered  wiih  the  Surrey 
:onsumer3  Company,  end  with  the  South  Metropolitan 
'ompany  have  also  been  made,  The  sanction  of  the 
Board  oi  Trade  and  the  appnival  of  the  shareboMcTS 
are  required  for  these  amal|;ama lions,  but  no  applies* 
tlon  lo  Parliament  is  necessary. 


Thr  Mettepolitnn  Board  of  Works  has  instmetedirs 
■clenttfic  staff  to  conddcr  the  whole  question  of  electric 
versus  gas  lighting. 

Tita  gas  companies  be|;in  (o  show  their  dread  of 
tha  rival  light  by  taking  it  tip  themselves.  The  Char, 
tared  Gas  Company  are  experimenting  with  it  on  their 
promises,  and  going  into  the  qucslton  of  cost  and 
manipulation.  This  is  prudent  policy  on  their  part; 
but  it  is  to  be  hoped  for  the  public  benl^fit  that  they 
will  noL  be  able  to  effect  a  monopoly  of  the  new  light- 
ing power. 

We  understand  that  Or.  Ager  has  in  the  press  a 

accond  edition  of  his  Telegram  Code,  to  appear  shortly. 

-The  worV   baa  been  greatly  enlarged  so  as  to  afford 

facilities  for    lurnding  aboitl   50,000  tel^rams.     The 

Cor/o  wQnia  have  been  reviseJ  by  a  eompelci\t  tele- 

finphimt,  connected  with  n  (cadiog  telegraph  company. 


(5p«Kal  Srien«  Cohimns. 


Wk  arc  infomed  thai  a  course  of  six  lectures 
Meteorology  will  be  given  under  the  auspice*  gf 
Council  of  the  Meteorological  Society,  commencing  i^ 
October  next.  The  subjects  of  the  lectures  will 
"The  Nature  and  Physical  Propertiea  of  the  Atm< 
phere;"  "Air  Temperature;  its  Distribution  at 
Range  I "  Almosplteric  Pressure,  Wind  and  Storms;' 
"Clouds  and  Weather  Signs:"  Rain,  Hail,  and 
tricityi"  and  "The  Nature,  Methods,  and  G:ner 
Objects  of  Meteorology,"  It  is  Intended  that  the 
lectures  shall  give  a  conc^isc  account  of  the 
stale  of  knowledge  on  the  above  subjects.  The  leet 
will  be  opm  to  the  public,  admisnion  being  by  lieh 
to  be  obtained  at  the  ofltcc  of  the  society,  yo.  Or 
George  Street,  Westminster,  S.W.  Further  panictdar 
giving  full  information  as  to  tbs  time,  place,  he., ' 
be  duly  announced. 

Tnit  YBt-iowsTOVf  P.\itK.— Protect  the  Ydlo» 
Park  by  all  means  possible  and  pMcticable.     ft  i») 
cicAtion  ihat  no  vandal  should  be  suffered  to  gaxe  apoii 
Scctctaiy  Schurj's  request  for  ij.ocu  dollars  loimprov 
and   protect  It  should  be  granted  without  a  dissenting 
voice.    The  report  of  the  superintendent  of  tlie  park 
shows  the  absolute  necessity  for  a  live  guardian— on* 
who  can  shoot.   The  superintendent  «ays  that  the  Act  < 
March  18th,  1978,  set  aside  and  dedicated  the  Yello 
stone  Nationni  Pu.rk  for  the  benefit  and  enjoyment  oT 
the  people,  and  provided  formally  against  trespatscri, 
and  for  the  preservation  from  injury  and  spoiUtion  (4 
all  t:mber,  mineral  dcpOiilts,  and  natural  curio^itiirs  ^^ 
wonder*  n-Ithln  il,  and  their  retention  in  their  natur 
condition  ;   also   against  the  destruction  of   lixh   . 
game  and  for  the  construction  of  roads  and  brid 
therein.     No  appropriation  has  as  yet  been  made 
execute  this  Ii^islation  within  my  personal  knowtedj 
which  is  confirmed  by  afScial  publications  and  those  1 
travellers.     Valuable  foreits  of  pine  and  cedar  timlwr 
bave  been  prostrated  and  travel  impeded  by  the  car 
use  of  fire.     Bison,  elk,  antdopc.  big. horn  ahe«p, , 
other     beautiful    and    vatuablt-     animals     hare     be 
sUughterod  by  the  thouunds  merely  for  their  tongni 
and  pelts.      Great  masses  of  ancient  timber,    fosaili 
geysers,  oones,  and  beautifully  scalloped  pool  bordc 
which  tnade  the  region  valuable  have  been  broken  1 
to  obtain  transportable  specimens,  which   have  beM* 
made  articles  of  fraudulent  commeroe.    The  preserra* 
tion  of  these  animals  and  wonders,  and  the  conslntclio^ 
of  roads,  bridges,  &c.,  arc  necessary  to  carry  out  (hi 
Act.    The  opening  of  the  great  Yellow&tone  route  by 
steamboats,  and  the  approach  of  several  railroad  rout 
in  rapid  constniction  towards  it,  show  the  imraedii 
need   of  pi.-tctical  means,  both  to   preserve  the 

.   i\vtm  i(«pa.tabl<:  dam»gc.  and  to  make  the  bcaul 

\   «n\oja!tt\c.— Ex. 
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CoATiwo  iKoK  WITH  Rl*9T.— A  new  proceta  for 
coating  iron  with  a  protecting  bycr  of  Oxi<]«  is  nn- 
aouoood  from  America,  Mr.  C.  Bower  places  tba 
ntieles  to  b«  coated  in  il  chamber  of  Urc-chy^  provided 
with  two  pipn — one  for  the  .idmi^sion  nnd  the  other 
ffir  llic  eicapeof  air.  Iloth  pi^ici  hjiving  bc«n  clo*cd, 
Ibc  heal  is  laiscd  to  a  Icmpcmtucic  of  about  1,700 
degrees  K«h.  At  the  end  of  each  hour  the  plp«3  are 
opened  *o  that  fresh  air  may  enter  and  drive  out  the 
deoxidised  air.  This  process  is  conlinued  until  a  film 
of  gray,  or  magnetic  oxide,  is  Earmcd  on  the  articles. 

pLATiNU  Ikon  wiih  Pi^tim.'M.-~M.  Dode,  vi  P.-Lns, 
hu  palenled  a  process  for  coating  iron  with  platinum. 
The  iron  Arac  receives  a  coaling  of  1«ad  and  copper, 
and  then  the  platinum  is  applied.  The  finl  coaling  is 
peepaietl  by  mixing  aa  pacts  o(  borate  of  l«ad  and  4J 
part*  of  cupric  oxide  in  oil  of  Iuipentin«,  and  is  applied 
by  means  of  a  Tine  brush.  The  platinum  coating  U 
prepared  by  converting  10  parts  of  placlnuni  into 
dilorlde,  which  is  mixed  with  5  pAtts  of  ether,  and 
penDittcd  to  evaporate  in  the  air.  The  residuum  is 
Mixed  with  a  viscid  coirtbination  o(  x>  parts  borate  of 
lead,  11  parts  red  lead,  and  some  oil  uf  lavender,  and 
50  parts  of  amylic  alcohol  added  to  the  wrholc.  In  this 
■Izture  the  object  to  be  platinised  is  dipped,  allowed 
to  dry  in  the  air,  and  then  heated  to  a  moderate 
tempccaCun:. —  yournal  0/  Applied  Seientf. 

A  SenuRflGEo  Tok»do  Boat.— Th«  Rer.  G.  W, 
Gairetl,  Manchester,  has  invented  a  lorpeJu-boat 
which  is  capablo  of  sailing  under  water  and  fixing 
torpedoes  to  a  ship's  hull.  It  cnn  be  propelled  by  the 
men  on  board,  by  cuinptesscd  air,  or  other  motive 
power,  aod  is  lightod  by  electricity.  Elccuic  bcatns 
can  alaO  be  directed  in  any  direction  under  water.  The 
mpply  uf  air  taken  in  for  the  use  of  the  men  is  puiilied 
by  a  very  ingenious  pcoc«»s,  which  U  also  applicable  to 
diving  bells,  and  enables  the  men  to  remain  several 
boun  submerged.  A  succoiful  trial  i^f  this  boat  was 
made  r«c«Btly  at  the  Birkenhead  docks.  While  on 
this  subject  we  m.iy  mention  that  a  new  and  very  devas- 
tating torpedo  has  been  invented  by  Mr.  Ericcson. 


(fits  £totcs. 

Old  Broad  Street.  August  jjlh,  1878. 
Tux  reforl  of  the  Siubm.\riiio  Tclrgraph  Company 
sKpw*  (hat  the  rrcvipt<i  for  the  six  months  ending 
jutbjanc  last,  amounted  to  j£s9,ot6,  or  a  decrease  oT 
;(886  compared  with  the  corresponding  period  of  1S77. 
The  net  pTo5ts  arc  stated  to  tn;  £2,^,'i^'iS,  ami  out  of 
this  it  was  propMed  to  declare  a  dividend  at  the  rale  of 
17  per  cent,  per  iinnum.  The  balance  brought  in  from 
the  last  account  was  £jS9-  ^"-d  the  balance  now  c>trricd 
forward  is  ^327.  The  half-yearly  inuetiny  of  ibe  pro- 
prietors wai  held  on  the  Mth  inst.at  the  City  Terminus 
Hotel,  Sir  JatiKw  Carniichacl,  Bart.,  in  the  chair.  The 
report  having  been  talcen  as  read,  the  Chairman  aaid  : 
"  'Dtc  Directors  had  found  it  necessary  to  Insort  a  new 
length  of  about  iivi:  miles  in  the  oiblc  between  Icrsey 
ana  France,  which  cost  £1,123.  *"■*  "^'*  *"""  ^^°  *"^" 
charged  to  the  cost  of  repairs  ia  c;iblcj."     He  then 


moved  the  adoption  of  the  report,  and  attributed  ths 
decrease  in  the  receipts  to  the  depressed  stale  of  trade, 
and  was  glad  to  sa^  that  "  since  the  half-year  had 
leniiinMed  their  business  hud  relomed  (o  its  formec 
favourable  $tate.  The  reserve  fund  now  amounted  to 
;f^,ooo.  He  was  pleased  to  see  that  in  addition  to 
th«  invention  of  the  telephone,  a  new  invention  had 
been  made  b;^  which  taste  could  he  convercd  along 
telegraphic  wires,  and  the  company  would  bo  very 
happy  to  lease  one  of  their  wires  to  the  Lord  Mayor 
and  the  Corporation  of  the  City,  by  means  of  which 
they  would  be  enabled  to  entertain  municipal  authori* 
ties  of  foreign  countries  at  sumptuous  banquets." 
(Laugbtor.)  Mr, James  M.Wood,  a  snareholder,  having 
formally  secoitded  the  motion,  a  short  discussion 
ensued,  and,  in  reply,  to  questions  and  observ.iiionti, 
the  Chairman  said  they  estimated  the  "life  "of  theif 
steamer  at  aboul  fourteen  years.  It  would  always  be 
worth  its  money,  The  Secretary  said  they  had  already 
£yfi23  to  the  credit  of  the  steamer  fund,  and  the 
French  Company  had  another  jfi.aoo.  This  made 
together  £ii,S22,  and  the  steamer  cost  only  ^15,000, 
The  Chairman  further  observed  that  the  sum  of  £4,8ix 
wa:i  indepeniient  of  the  boilers,  for  which  they  had  9. 
separate  fund.  They  were,  therefore,  making  provtaion 
sutBdent  (or  tiic  steamer.  He  then  put  the  motion,  which 
was  carried  unAnimoutly.  The  Chairman  then  moved 
the  declaration  uf  dividend  for  the  half  year  at  the  rate 
of  17  per  cent,  per  annum.  Alderman  Sir  Thomas 
Dakin  seconded  the  motion,  which  was  carried  unani- 
mouslv.  The  Hon,  Ashley  Fonsonby,  a  Director,  then 
moveo  the  re,electian,  as  members  of  the  itoard,  of 
Sir  James  Carmichael,  Bart.,  and  fiir  lulian  Gutdsmid, 
Bart.,  M.P.  The  motion  was  seconded  and  carried 
unanimously,  the  retiring  auditors  having  also  been 
reappointed. 

The  ordinary  general  mcctiii^  of  the  sh.ircholdcfs  in 
the  Mediterranean  l^xtcnsion  Tcicgraah  Company  was 
held  on  the  list  inst.  at  the  Cit_y  Terminus  Hotel, 
Cannon  Street.  Sir  Jamet  Carmichacl,  Ban.,  was  in 
the  chair, — The  report  stated  that  the  half  year  showed 
a  sensible  improvement  over  the  worlcttig  of  thfl 
previous  one,  and  but  for  the  troubled  condition  of 
Greece,  which  had  interfered  with  the  Corfu  traffic. 
would  bavf  cihibiled  a  atill  better  result.  There  had 
been  a  suspension  of  wock  for  some  time  past  ihrijugh 
the    Alga-Grande    cable.      The    Bo.ird    lecoinmended 

fiaymcnt  of  the  usual  8  per  cent,  dividend  oo^be  pre- 
erence  shares,  less  income  tax,  and  of  3  per  oAt.  on 
the  ordinary  stock,  free  of  income  tax,  Teaving 
^47'  '3'-  4^-  ''^  1'*  carried  to  the  reserve  fund. — The 
Chairman  in  moving  the  adoption  of  the  report  and 
accounts,  observed  that  he  did  not  know  that  he  had 
many  comments  lo  maku  on  ih«  report.  As  to  the 
cable  which  was  injured,  it  was  the  old  cable;  the 
injured  part  was  about  Mtvcntccn  or  eighteen  miles 
from  the  Sicilian  coast.  There  was  no  dilliculty  In 
repairing  it,  but  the  Steamer  belonging  to  Uic  Eastern 
Company  h.'id  had  a  good  deal  of  work  ludo  fort  ho  Go* 
vernmcnl,  and  they  hsii  been  unable  to  allow  the  usoof 
a  steamer.  Meantime  the  work  was  done  by  the  other 
cable,  so  that  the  injury  only  led  to  delay.  When  they 
could  get  a  steamer  prubably  it  would  only  lake  a  vhurt 
time  to  do  the  work  of  repair.  Considering  how  long  the 
cable  had  been  down  it  was  not  In  a  very  bad  (.-ondiiion. 
As  CO  the  reserve  fund,  it  had  been  the  wish  of  the  pro- 
prietois  that  they  should  lake  counsel's  opinion  as  to 
that  fund.  The  whole  of  the  case  was  laid  before  Mr, 
Kay,  Q.C.,  of  the  Chancery  Bar,  with  reference  to  the 
confliciing  claims  of  the  ordinary  and  preference  share- 
holders,  and  the  effect  of  the  opinion  of  the  learned 
gentleman  was  that  the  reserve  fund  belonged  to  both 
classes  of  shareholdett,  ib*-}  Wvtm  w^vi^\h  '\«u««**»K. 
Thts  ttn  &  \ttt\4  T.Via,\  '^m!%  it^tt  '>aY*a.  vro^m.  "^tor. 
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time,  sind  wiilch  benefited  liolh  classes  equtlly.^Mr, 

seconded  the  ada^ion  of  the  report.   He  thought 

sine  tUtat  should  Lc  taken  to  amalxain^tc  with  some 

lore  inUuciitial  and  powerful  cgmpany.— Mr.  Robinson 

itadc  inquiry  as  to  (he  Cyprus  cable.< — The  Chairro^n 

',  lie  should  with  luchargL-all  hecouliJ  to  the  revenue 

[or  Ihe  half-year,  keeping  thu  rescrTc  fund  for  uthcr 

purposes.  He  could  nal  id)  wlial  the  expense  of  repair- 

the  cabla  wimld    be  until  the  eiiK'i>*er  h»d  over. 

Ulled  it  and  reported.     He  thought  thxt  now  that  wc 

ar^  extending  our  Empire  in  llic  East,  the  Company 

id  a  slTontr  cbim  on  the  Govornmcnt  snd  as  soon 

!  heard  that  Cyprus  vraj  tg  come  under  British  pro- 

tion  he  put  hiinsdi  in  communication  with  ihc  Go- 

'  venimcnC,     At  ureiicnl  he  did  not  knoi*  uiiAt  they  had 

decided  about  the  line  from  Alexandria  to  Cyprus.   He 

lud  heard  rumours,  but  he  did  not  think  IhaC  artythin^ 

'efinile  w.is  settled.     As  rrgarried  am.ntgamation,  ho 

put  himself  in  communicttion  with.inotlicr  com- 

uiy,  but  he  did  not  know  what  the  rRSult  woulil  be. 

report  and  account*  were  adopt(;d,  and  Uic  divi. 

Is  declared, — A  vote  uf  thanks  to   the   chairman 

cIosh)  (he  proceedings. 

The  ordirvary  general  meeting  of  sh.ircholdars  of  the 
luba  Submarine  IVlvgraph  Company  was  held  on  the 
J  ih  inst,  at  the  offices  of  the  Company,  61,  Old  Broad 
Street,  Mr.  Thomas  Hujjhes,  Q.C.,  in  the  cba.ir.  The 
particulars  of  the  report  presented  to  the  meeting  we 
published  in  our  last  issue.  The  Chairman  aid  ihat 
shareholdcrK  would  naturally  be  deurous  to  hear  %ome- 
tbiog  about  the  Tep.iirs  to  their  cable  which  haA  bcea 
executed  during  the  past  half-year.  The  cable  was 
laid  in  April,  1870,  and  in  October,  1973,  an  intcrmplion 
took  place  which  lasted  for  six  months,  .ind  involved  a 
loss  ol  j(^jo,ooo.  The  inlcrruution  which  h;id  recently 
occurred  was  practically  as  serious  as  the  the  first,  but, 
owinv  to  the  poller  which  had  been  followed  by  the 
board,  the  cable  haa  been  cut  and  landed  at  Cicnfucgos, 
but,  owing  lo  its  havlou  bmin  du^licnted  uU  tlie  w^iy  (u 
Santiago,  no  loss  had  resulted  from  diminution  of 
traffic.  The  total  cost  bad  been  j^i2,6oo,  and  the  ici- 
terruplion  lasted  only  45  days  instead  of  six  mouths, as 
OD  the  previous  occasion.  To  meet  these  contingencies, 
the  ditedoia  li.id  dclcrmincd  to  lay  bv  a  mm  annuiilly, 
as  it  was  impossible  to  tril  whoa  they  might  occur. 
This  h.-id  been  the  policy  of  the  diroctors  from  the 
first,  and  their  object  in  now  recommending  a  rather 
smaller  dividend  than  usual  w.is  simply  lo  enable  them 
to  add  to  the  reserve  fund-  In  hts  opinion  Ihoy  ought 
to  bi!  ill  such  a  position  as  to  be  able  to  lay  down  a  new 
cable  throughout,  should  that  ever  be  nccostaiy,  and 
uaIiI  that  were  arrived  at  he  should  not  conuidei  their 
affairs  to  be  in  a  satisfactory  condition.  Elc  had 
received  letters  from  icveral  large  shareholders  ex- 
pressing  npprov.tl  of  the  policy  of  the  boArd,  and 
thuir  re^dinc^«  to  nccE^pt  the  temporary  diniinution  of 
dividend  propuscd.  One  .i^t-'ntlcman  stated  that  he 
Iniiled  the  dividend  would  not  be  increased  beyond  6 
per  cent,  until  the  reserve  fund  had  been  increased 
snflicienlly  to  meet  all  ConUa];encics.  Directum  had 
always  encouraged  communicatians  from  sharehoIdeRi, 
and  were  pirascd  to  hear  their  views,  as  it  showed 
that  thoy  took  an  interest  in  the  aJTairs  of  the  company, 
and  »o  strengthened  the  hands  of  the  directors.  The 
numbar  of  sharchulders  had  increased  from  too  at 
aUrliag  to  4U0  at  the  present  time,  and  this  piuvud 
thai  increasing  conhdence  existed  on  the  part  of  the 
public.  Comparing  the  IjaiaDcc-shcct  of  Ihc  picscnt  half- 
year  with  Uiat  of  i8;7,  he  found  that  the  traffic  receipts 
bad  (alien  from  ^£19,500  to  jfiSjoo.  There  was  no 
nason  for  supposing  that  wab  a  sign  of  pccinaiicnt  de- 
pmdatkia.  Mo^t  /jroKibJy  Hip  traffic  would  speedily 
recover  iti^tf.  The  dcHcieocy  w^aa  to  be  accounted  for 
At  Wif  cAao^  of  tariff  whigb  the  West  India.  Company 


had  felt  theftiselves  bound  to  make  upon  their  liiut 
This  had  not,  ia  any  sensible  manner,  deteriorated  tlie 
number  oi  me-tsjjjc^,  but  it  had  had  the  effect  of  limit- 
ing the  number  of  words  in  the  mc^^ges,  and  tb« 
oooM)|n«ice  was  a  conndofablc  reduction  in  the  t 
T«ceip(s.  Mr.  Keith,  a  most  competent  ofTiccf, 
exprcssrd  himMlf  satisfied  with  the  condition  gl 
the  cables  jrpnerally,  and  he  had  just  completed  a  ve^^ 
important  work  (or  their  neighbours,  the  Internationa. 
Ocean  Companv.  Their  eaU*  had  been  inlcrrupted, 
and.  having  seen  how  successfully  the  repairs  of  tho 
Cuba  Company  had  been  executed  at  the  bejjinning  at 
the  year,  they  applied  to  Mr.  Keich  to  take  tht'  control 
of  their  repairs.  The  directors  were  very  pleased  to 
accrde  lo  this,  bec.m^r'  it  gave  their  officer  greater 
experience  In  a  very  drflicult  part  of  the  ocean  forlaylng 
cables:  for  no  more  troublesome  place  existed  for  that 
puToose  than  the  strait  hrtween  Havana  and  the  main' 
land.  Moreover,  it  strengthened  the  good  undcrsia 
ing  between  the  two  companies,  and  enabled 
International  Ocenn  Company  to  tr«t  and  to  prove 
value  of  their  repairing  ship.  Mr.  Keith  had  nosv  L  . 
experience  of  (he  ships  of  bnth  their  northern  an 
xoulhcni  neighbour^,  w  lh.1t  he?  might  be  expected  to  b«! 
able  to  meet  any  new  dlfliculty  which  might  possibly 
occur.  Directors  propusec)  to  pay  only  Stx  per  cent, 
thii  half-year,  and  he  misted  that  shareholdRri  would 
see  the  wisdom  of  the  proposition.  He  moved  that 
the  report  be  received  .ind  adopted.  This  having  been 
seconded,  was,  after  some  slight  dixcuKiion,  carried 
unanimously,  aitd  the  meeting  terminated  In  the  usual 
manner. 

Thv  directors  of  the  Indo-European  Telegraph  Com- 
pany, Limited,  have  declared  an  interim  oividend  for 
the  half. ye.-ir  i-nding  June  joth  last,  at  the  rate  of  5  per 
cent,  pec  annum,  frev  of  income  tax,  payable  on  and 
after  October  i«t  next.  At  the  extraordinary  general 
mreling  of  this  company,  mentioned  in  oiir  ivsurol  the 
lEjth  inst.,  the  business  was  of  a  formal  character,  and 
the  resolutions  authorising  the  ftgrecntenC  to  be  carried 
out  were  adopted. 

Tlie  following  are  thelatcouotalioosof  telegraphs: — _ 
Anglo-American,    Limited,  6o}.6iJ;  Ditto,   Pieierred,'* 
90^9i(;  Dillo,  Deferred,  ;i3i-34l;  Ulacfc  Sua,  Limil»«d,' 
a-3.',     Brazilian     Subinannc,     Limited,    6{-7;     Cuba, 
Umited,  9i-iO;   Cub.i,  Limited,   10  percent,  I'ccfet- 
ence,  ifij-i7j;  Direct  Spanish,  Limited,    i-il;  Direct 
Spanish,  10  per  cent.  Preference,  t>J-io:  Direct  United 
Statoa    Cable,     Limited,     1877,     13-13)  '•     t^asteni, 
Limited.   7i-7i  ;     l^astvra,    6    per  cent.    Debentures 
rep-^yable  October  18S3,  lo^-ioS  ;  Eastern  5  per  cent, 
Dcbcntutes   repavable  August,  iSSt.  99.101 ;   Ea 
6  per  cent.    I'rcfercnce,  ii]-ii{;  Eastern  Exteosioa 
Australasian     and    China,    Limited,  7)-7i  ;    Easlem 
Extension,  6  percent.  Debenture,  repayable  February, 
1891, 1 06- 109  xd, ;  German  Union  Telegraph  and  Trust, 
8-$|;    Globe  Telegraph  and    Trust,    Limited.  5I-5I; 
Globe  6  per  ccrnt.  Preference,  loi-til;  Great  Northern, 
(^-Sj;  Indo-Eiiropean,   Limilco,  soi-aiji    Mediterra-f 
nean  Extension,  Limited,  3-3);  Meditviratwan  Extcn- 
»ion,  8  per  cent.  Preference,  gj-roj;  Renter's   Limited 
iO-]i;  Suhmarine,  228-3^3,-  Submarine  Scrip,  3l.3|^ 
West  India  and  Pannm»7Limited,  3-3^  ;  Ditto,  C  pec 
cent.    First    Preference,  SJ-Q ;    Ditto,  ditto,    Second 
Prtfcrencc,  8U8J  ;     Western  and  Brazilian,   Limit 
4!-4ji    Ditto,  6  per    cent.  Debentures    "A,"  93 
Ditto,  ditto,  ditto,  "  B,"  91-93;  Western    Union 
U.   S.    7    per    cent,    1     Mortgage    (BuilJinjj)    Bonds, 
114-1181  Ditto,  6  percent.  Stening  Bonds,  103-1 
Telegr.tph    Construction  and   Maintenance;    Limited, 
301-31;    Ditto,  6  per  cent.  Bonds,   100-103  j   Ditto,, 
Second  Bonus  Trust  Certificates,  2{-J| ;  Indla-RuV 
ftnd   0>iW%-?t.TCh&  and    Telegraph   Works,   UfflJted 
31 -ia. 
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rRAPfflC     INVENTION    AND    THE 
POST    OFFICE. 

TBtMK  ban  been  a  decided  tendency  of  late  in 
eorttin  jcientifio  circles  to  deprcciiitc  the  exposiior 
U(l  to  glorirjr  the  discoverer.    We  do  no!   think 
that  tongno-tied  band,  who,  feeling  that  they 
a»e  gr»ow  of  diction  and  the  power  of  verbal 
iljoo,  and  ooWous  of  the  rcpuution  which 
£acultJcs  procure  their  fortunate  posacssom, 
•very  o^^rtuntly  of  shoaring  the  latlcr  of 
bright    but   ephemenil    fame.      Wo   would 
honour  ihtf  succeaxful  lecturer  as  well  as  the  inven- 
tor, the  preacher  as  trcU  as  the  apostle,  the  bard  as 
tell  as  the  warnor.    Wo  would  pre  him  due  credit 
Ibf- his  gift,  his  Btody,  and  his  art;  although  at  the 
tunc  time  we  would  know  how  to  rank  ihe  endow- 
tneots  of  the  originator  as  the  higher  and  more 
Valsable  of  the  two.     Both  kinds  of  ability  conic, 
however,  by  nature,  ami  both  are  necessaty.     In 
ererj-  well-app<»nied  profession  there  is  a  place  for 
the  speaker  and  the  writer ;    and  go  is  there  in 
degraphf .    Mr.  W.  H.  Preece  would,  w»  are  sure, 
be  tiamed  by  a  Lirgc  majority  as  the  mouthpiece  of 
the  electrical  body  in  KnRland.     Il  is  ea^y  10  docry 
expositors'  powers,  but  it  is  very  difficult  to  rival 
them,  and  we  know  of  no  member  of  [he  profctiioa 
who  rivals  tboM  of  Mr.  Preece.  Our  writer  has  not 
jWmppeared,  hut  to  the  meantime,  let  us  not  under- 
value our  spokesman. 

The  teccnt  utterances  of  Mr.  Preec<i  at  the  Dublin 
meeting  of  the  British  .Aiuociation*  induce  us  to 
believe  that  he  is  not  quite  bo  happy  with  the  jwn 
AS  he  is  wiih  the  vcmcc.  Tlie  paper  which  he  read 
before  the  Mechanical  Scclion  of  thai  l>ody  is  neither 
tocid  iu  arrangement  nor  felicitous  in  ilyla.  Sbort 
and  brilliant  periods  are  little  suited  to  cxpre^  all 
Uie  «hadc4  of  accuracy,  and  scientific  Inith  is  ill  at 
cstc  in  the  frippery  of  an  eptgrani.  Mr.  Prcccc.  wc 
think,  would  have  done  hiis  uwn  argumcnU  .tit  well 
as  thaxc  of  his  opponents,  more  justice  had  ho 
Ulowcd  himself  greater  scope  in  the  lineal  dimcn- 
tioos  of  his  senicncci.  Wc  are  not  aware  that  any 
one  but  Mr.  Prcccc  himself  has  unqualifiedly  said 
that  invention  in  telegraphy  had  cDtirely  left  the 
shores  of  Engl;iiKl  ttnd  flown  to  America ;  some  high 
authorities  have  held  that  rt  languishes  here,  and 
bocousc  of  the  Postal  Telegraph  monopoly.  Mr. 
Preece  does  not  believe  that  it  even  l%n(;uishes  :  on 
thecofllnuy  hia  paper  was  a-ad  tu  show  thai  im- 


provement in  teleRraphy  has  never  before  been 
more  active  in  Enghnd  than  since  the  Govcrnmeot 
has  managed  the  business. 

Mr.  Preece's  paper  Is  mows  a  vindication  of  the 
ener^  and  ability  of  the  eIo:trical  department  of 
the  Government  service  than  a  disproof  of  the 
allegation  that  tho  latter  checks  invention.  Ho  is 
arraigned  at  ihe  bar  of  professional  opinion,  and  he 
feels  called  upon  to  clear  tho  charges  which  have  been 
made.  It  is  a  justification  of  himself  and  his  col- 
leagues—a  loud  blast  of  tho  cgo-tnimjwt— ho  hai 
given  us ;  not  a  convincing  disproof  of  tho  point  in 
dispute,  and  which,  whatever  Mr.  Preece  may  thiofc 
to  the  contrary  Is  seriously  believed  by  the  mjyority 
of  English  and  also  .\moricin  telegraphic  invcntOTH, 
namely,  tliat  tho  Postal  Telegraph  monopoly,  as  at 
present  organised,  has  a  baneful  inlluence  on 
inventions. 

Mr.  Preece  mentions  a  great  maoy  novelties 
which  have  been  introduced  into  the  service  sioco 
tho  Government  look  it  over,  and  points  oat  Ihe 
further  development  of  lines  which  has  taken  place, 
Neither  the  development  of  lines,  nor  the  advances 
in  submarine  telegraphy,  have  to  do  with  the 
questioo.  Cables  are  in  Ihc  hands  of  private  com- 
panies, and  mileage  of  wires  only  speaks  for  the  en. 
torprise  of  the  Government  officials.  As  regards 
tho  novelties  adopted,  it  is  too  evident  that  the  most 
valuable  of  these,  with  tho  exception  of  one,  the 
Whcatstono  Automatic,  are  foreign  inveniions.  Mr. 
Preece  states  that  the  sounder  is  supplanting  the 
Morse,  the  type  printer,  and  the  needle  inslrumgot, 
an  our  lines;  but  where  docs  the  sounder  come 
from  .'—America.  Sicmen's  direct  ink  writer,  is  it  not 
from  Germany  ?  Lcclanchc's  battery,  and  Clamcnd's 
thermopile,  arc  they  nut  from  Fiance .'  Whilo 
naiti's  chemical  recorder.  Steam's  duplex,  Edison's 
quadruplcx,  Grays  multiplex— have  they  tvol  come 
from  .'\merica  also  .*  It  is  no  doubl  true,  tis  Mr.  Preece 
says,  that  these  systems  have  only  been  jevivcd  and 
perfected  in  America ;  but  why  ig  it  iltat  they  have 
not  been  revived  in  England  ?  Why  have  they 
tain  neglected  here,  until  they  were  resuscitated  for- 
us  by  the  more  vigorous  invention  across  the 
Atlantic  ?  Wliy  has  it  been  left  forMr.  Elish.T  Gray, 
of  Chicago,  to  realise  in  practice  the  harmonic  tele- 
graph patented  by  Varley,  in  j8?o,  Jn  Engtantl  ?  It 
is  true  th.-it  some  minor  improvements  and  inven- 
tions h.ive  been  made  by  Jingliah  inventors 
of  l.\tc,  especially  by  those  in  some  way  o^ 
other  connected  with  the  Post  Office ;  but,  ex- 
cepting Whcatstone'a  Automatic,  wc  h.ive  no  first- 
rale  novelty  to  show.  For  Ihe  sounder,  the  duplex, 
cjuadruplex,  and  telephone  received  from  America] 
what  oloctric  apparatus  have  we  given  her .»— '■  on 
some  bnce.  xW^j  \vwo  "wtooAacsA  vavtAN&A.  NjSBb- 
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ngraphy,  as  modified  by  Messrs,  Little  and  Edison," 
and  nicy  arc  Irying  our  batteries— thnt  is  all.  Mr. 
Preccc  has  only  disparagement  for  tlio  principal 
nppArAtus  in  use  in  Kranco  ;  and  evidently  mies  the 
much  liiudcd  VVhvnlMonc  Autimiatic  as  (ar  superior 
to  those  in  point  of  expediency  ;  but  for  all  thai, 
nearly  loo  wf)rds  per  minute  can  be  printed  off  by 
ihc  Riudoi-Hughcti  apparatus,  und  this  without  the 
cxpt-nsc  of  highly  skilled  operaloni,  and  copying 
;:lvrks.  When  it  is  remembered  that  thin  H'st^m 
c.tn  be  duplexed,  if  need  ho,  it  will  perhaps  be  ad- 
mitted that  tha  French  nro  littlo  behind  us,  if  nut 
Jihc.i<l,  in  rast-spccd  tclej-mphy. 

Wo  have  no  intention  of  criticisine  at  length  the 
tabic  of  patent  statistics  which  Mr.  Prcece  presents 
113  with,  -nlihoui^h  vro  have  more  than  a  suspicion 
that  some  American  patents  have  been  ioadverteatly 
included  in  his  numbers.  We  :ihaU  just  point  out, 
however,  iliat  column  3,  which  gives  the  numbers 
of  [UilcDts  roferdnj!  to  Ihc  manutacture  of  telegraph 
malcrial,  during  the  last  sixteen  year*,  xhows  a 
n(il;iblc  rolling  off  duHnu  the  Ifut  kIx  ;  nnd  wc  shall 
supplement  Mr.  Preccc  siablo  with  the  additional 
iiifoni):ition  Ih.il  during  the  eij'bt  yr.irs  preceding 
if(6j  (the  first  period  given  by  him)  the  avcrago  of 
(utentK  yt'arly  taken  out  vtas  about  70  ascom{>ared 
Tvilh  48  during  the  following  eight  years,  and  53 
during  the  last  eight.  Prom  i8j3  to  18.)]  only  six 
lelegrapliic  patents  were  taken  out ;  from  1843  lo 
iSsa  fifty  ^vere  taken  oul  ;  in  1851  twelve  were 
taken  out ;  in  iSs-i.  thirty'hreo  ;  in  1*57.  fifty  ;  in 
t&58  (the  yciir  ai  the  lirst  Atlantic),  a  hundred  and 
eight;  from  185R  to  1^61.  over  a  hundred  tele- 
graphic [Mlcnts  were  taken  oul  yearlv  ;  in  iSdi  (Ihc 
ycjr  which  Ifc^in^  Mr,  Precce's  table)  tliey  fell  to 
(ifly-onc,  .ind  have  kept  about  the  same  number 
since.  ,\noihcr  |)uint  woilii  stating  is,  that  while 
the  number  of  Knglish  tclegr.iph  patents  taken  out 
yearly  is  iiuw  fur  some  reaMiii  stationary,  ihc 
iminf>er  of  .Viiieriam  one*  [WlCTiled  in  Knyhind  ik 
un  the  increase,  even  allhoui;h  ,\mcric3n  inventors 
are  nut  nt  all  !..iiii>uine  ol  (heir  adoption  in  England. 
Wc  do  not  doubt  that  the  American  patent  registry 
would  show  an  ever  increasinR  number  of  telegraph 
jiatents  yearly.  We  hardly  need  to  remind  our 
readers,  however,  tluc  the  mere  number  of  patents 
taken  out  is  no  very  weighty  argument  -igainsi  the 
thesis  [hat  successTuI  telegraphic  invention  is  suflci  ■ 
in^  in  En^^liind  just  now.  it  is  not  the  number  of 
|xttcnls  uken  oul  during  given  puiiods  Lliat  should 
he  compared,  but  rather  the  prnporlion  of  practical 
results  tbey  have  yielded.  It  is  the  inventor's 
jicculiar  complaint  ihal  his  ijuiterits,  wiien  taken 
oul,  .irc  allowed  to  perish  in  ncfilect. 

.\s  we  have  befuie  s;i)d,  it  is  nut  the  iiidividuAl 
management  and  enterprise  of  the  fiovcrnmcnt 
licn'ice  which  is  at  fault.  As  we  believe  that  the 
Postal  Tclcgraiilt  system  is  a  benclil  lo  Ihc  com- 
munity al  [sr^c,  savfc  believu  that  itsufficers  arc  to 
be  commended  for  their  /eal  and  praclical  ability; 
but  it  is  not  a  question  of  men  ;  it  is  a  micslion  of 
syittem.  We  feel  snrt-  th;U  Mr.  W.  H,  Prgecc,  and 
his  colleagues,  will  frankly  rcccii'e  inventions  and 
Have  ihetii  tried,  when  requested  to  do  so.  Uut 
the  merits  of  an  invention  should  he  left  lo  the 
decisions  of  no  single  individual ;  for  all  men  have 
their  pc<'iiliar  biasses.  opinions.-  and  humours, 
(»-A«A  «-'//»-  oHfr,  sway  tbeir  judgments.  Inven- 
tQ/^   an  Mr.    I'rcccc  toys,   may   Iw  a  jealous  and 


trouMeaome  r^ce,  hut  that  is  all  the  more  rca&oa 
that  the  causes  for  their  mistrust  Khould  be  remoted. 
We  confess  to  no  littlo  astonislnncnl  when  Mr. 
Preece  tells  us,  in  nne.  of  his  too  terse  seniences, 
that  "  practical  invoations  rarely  emanate  from 
without."  Was  not  ArkwriRhl  a  barber,  and  Watt 
an  optician  ?  To  go  no  further  than  the  names  of 
inventors  furnished  by  Mr.  Preece  himself,  was  not 
Bainaclockmakcr,  Morsean  artist,  Whcatstonea  pro- 
fessor of  acoustics,  Thomson  a  profe-ssorof  physics  i 
No  single  name  of  the  list  of  English  invcnton 
given  by  Mr.  Preccc  belongs  to  the  Postal  Telegraph 
service-  The  officers  of  that  service,  no  <b)ubr, 
e fleet  some  small  improvements  on  apparatus  sub- 
mitted to  their  aire ;  but  it  is  not  to  them  that  wo 
muM  look  fur  inventions.  Mr.  Proocc  must  know 
that  inventive  genius  is  a  spoutaneous  article,  and 
cannot  be  furnished  on  demand  by  .iny  corps  of 
officials,  howe\'cr  well  trained  ;  it  is  from  the  whole 
country  that  the  mdigenous  supply  must  be  drawn. 
The  total  of  inventive  ability  produced  by  tbe 
nation  yearly  U,  perhaps  in  general,  a  constant 
quantify  ;  bnt  the  sphere  to  which  it  dcvote-s  itself 
is  grcitly  inHueneed  by  external  circumslauceii. 
If  the  conditions  for  telogr:iphic  invention  arc  un- 
gcnial  it  will  simply  turn  itself  to  otbcr  fields. 
In  the  discussion  following  Mr.  Prpcce's  paper. 
Prof.  Graham  Ucll  strikingly  showed  how  little 
encourngoment  w.w  lo  IwcOt  by  an  nninflucntial 
invcntorunder  the  existing  PoEtal  Telegraph  system 
in  England.  In  1^74,  in  desiring  to  submit  his 
multiple  telegraph  to  the  department,  be  was  in- 
formed that  it  would  bo  tried  ti/  Am  ova  txfiense; 
and,  if  successful,  t/i^  question  t^  rtinuneration  womU 
he  left  ta  the  Pmlmasler-GeHrraJ.  This  reply  caused 
Kim  to  bring  forward  bis  invention  in  America,  and 
the  outcome  was  the  speaking  telcpbonc. 

These  remarks  of  Prof.  Bi'll,  and  the  le-tfcr  of 
Mr.  Herring  in  the  youriial iff  thf  SoiUty  of  Artttor 
August  join,  revciil  a  Ktate  of  things  which,  in- 
dependently of  the  general  proposition  in  dispute, 
call  for  a  reformation.  As  we  have  said  before,  it  is 
the  existing  system  which  is  defective,  if  indeed 
there  be  any  system  at  all,  and  a  more  satisfactory 
one  must  be  substituted  for  it  as  speedily  as  possible. 
In  France,  and  in  other  Continental  countries  wbora 
a  (jovcrnment  telegraph  service  cxistiL,  tliere  is  a 
spccialcommissiouof  eminent  clcctricbns, of  diverse 
views  and  experience,  :ipp(itnted  by  Government  to 
sit  al  certain  periods  to  consider  all  telegraphic  in- 
veations  birouglit  bcforethcm.  Any  of  these  whidi 
are  considered  meiilorious  ure  forthwith  fostered; 
a  sum  t>cing  granted  lo  the  inventor  to  develnpc  ill 
and  otlu-r  fatilitic*  afforded  him  fur  ex  pi- ri  men  ting. 
1  f  successful,  it  is  then  rccommenfled  by  them  to  the 
fiovcrnnienl  oflj^ials  for  adoption  into  the  service, 
and  they  altH)  fix  the  amount  of  remuneration  lo  be 
paid  for  it.      It  is  to  the  beneficent  working  y(  lbi& 


M'steni  that  the  French  Telcgmphic  ,\nncxc  at  tho 
Paris  Exhibition   this  year  owes  so  many  novelties. 


1 


and  puts  the  Kriiish  section  to  the  b)u^  ;  nearlj 
every  clecUical   mechanictiui   of  note  in  Paris,  andj 
these  arc  to  be  numbered  literally  by  the  score, 
having  some  novelty  tu  ihow  which  the  French      , 
liovennncnt  has  aided    him    lo    produce-       liow^l 
difTerent  is  the  talc  in  England  !  H 

These  remarks  have  led  us  to  an  tinosual  length  \ 
bnt  the  subject  is  one  of  crying  irapiMiancc,  We 
cam\y\,  cy>tti;\»Att  ■«\v\\«iA  viv^ing  «mi  the  Posttnaater 
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Ctncnl  10  take  «qw  lo  introdiiec  the  French 
lyEiem.  or  one  analogous  to  it,  in  England.  A  mrn; 
rcCcfcncc  to  individual  advisers,  such  a*  w.m  itntorled 
to  ta  thu  case  of  Mr.  Herring,  unly  shnwx  that  the 
Vint  of  a  conimin^ioii  was  firlt,  Imt  nut  isu|J|i1ic(l. 
We  will  rtst  now  in  the  hope  that  a  t-(iiii[)i;tt^nt 
cosmission  will  ere  lonf>  be  appuintcd  ;  Tor  without 
II  ihe  bult  of  Ihc  preitent  system  will  incviUlily 
Uilc  iclcgripbic  in%'cntion. 


SIEimS     DOimi-E     TRANSMISSION  TELE- 
GRAPH  SYSTEM, 

Tn  prlndple  of  this  sxittcni  is  shown  by  the  figure 
^anJ  li,  irc  spring  cunLaul  levers  connected  lo  the 
jwlci  i>r  a  battery  a.     Thcjwj  lovers  normally  make 


The  line  wire  leads  lo  a  pair  of  polarised  relays 
Ri  Ami  R,  »o  connected  up,  th:il  one  rciiponds  to 
positive  and  the  other  to  negnlivc  cumenis,  cadi 
operating  a  local  battery  conue^itcd  with  receiving 
inKlrumenIa  l|,  l^ 

As  the  positive  and  negative  currents  alternate, 
the  one  set  uf  signals  does  not  iiKerfcre  with  the 
other  set,  xnd  as  iTie  xucce-Wtxi  til  impulses  of  cilfaor 
sign  is  ripid,  the  eflcci  nn  c-ich  receiver  does  nut 
practically  differ  from  that  produced  by  a  continued 
currcDI  of  the  sign  for  which  the  roceircr  is  adapted. 

Several  inodilications  of  the  arranj-cmcnt  just 
described  are  proposed  by  M.  Sieur ;  ih  u  i.  the  relay 
tongues  may  noimally  be  held  over  to  their  insula- 
ting stops  by  the  succession  of  currents,  the  de- 
prcsbion  of  the  keys  ''ciin^  made  to  cut  off  the 
curreiils  of  either  sign.    The  receiving  apparatus 


contact  with  stops  connected  with  the  front  con- 
tact* of  keys  Ki  and  Kt,  A  cam  c,  connected  to 
culh.  i*  kept  in  very  rapid  rotation  by  means 
of  clockwork,  and  the  levers,  by  this  means,  are 
caused  to  oscillate  alternately,  with  extreme  rapidilr, 
to  and  fro  from  their  contact  slops.  The  result  of 
tllb  arrangement  is,  that  ifkcy  K,isdeprct(ied,a  rapid 
SDCcetuoo  of  currents  of  one  sign  iire  caused  to 
|— »  out  to  Hoe ;  and  if  e,  be  depressed,  a  rapid 
■uoceuion  of  currents  of  the  on|>osile  sij^n  pass  rn 
line ;  whilst  if  both  keys  be  uepres»ed,  then  both 
pmitivc  and  ncg.ilivc  currents  succeeding  one 
another  with  great  speed,  will  Raw. 


also,  may  bo  a  single  relay  prn%*ided  wliIi  ft, 
tonfjucs  oppositely  polarised.  Again,  two  battcriC 
may  he  employed  to  give  the  opposite  currents, 
the  cam  in  this  case  putting  earth  on  to  each 
bsltery  alternately;  indeed,  the  modificatioKB  of 
which  the  principle  is  susceptible  are  very  numer- 
ous, as  must  he  evident. 

By  duplexing  the  nmuigcment  in  the  ordinary 
way,  quadruples  working  i^  obtained. 

Wc    understand    that    M.   Sicur's  system  is   ta 
successful  o])eiation  on  the  Conliiient. 

The   apparalus   is    shown    in    the    Telegraphic 
Anne.\e  of  the  Paris  Exhibition. 


A  NEW  GALVANOMETER  SHUNT  BOX. 
Dv  u,  R.  KEMri:. 

fFrngP  a  gidranometcr  has  a  shunt  of  any  prticular 
mirked  value  inserlixl  between  its  terminals,  (he 
reduction  in  the  dellection  will  nOt  be  proportional 
to  that  marked  value  :  ihus.  il  a  galvanometer  be 
joined  up  in  circuit  willi  a  battery,  and  a  certain 
deflection   be  produced,  then  the  insertion  of  iho 

— ih  shunt  will  not  reduce  the  deflection  by   — 
to  ^°"^t 

buibya  UrgerfmctitMta/  talud.  This  arises  from  the 


fact  that  the  total  resistance  in  the  battery  circuit  is 
reduced  by  the  introduction  of  the  shunt.  In  order 
to  effect  the  reduction  of  the  deliection  to  the 
marked  \-aliie,  it  is  necewary  lo  introduce  with 
the  shtint  a  "compensating"  resisunce  which  shall 
cause  the  total  resistance  to  remain  unaltered. 
If  galvanometers  provided  with  shunU  were  also 
provided  with  such  "  compcnsatinj;"  resistances, 
much  calculation  would  be  avoided  in  making  ex- 
periments. In  the  present  article  the  author  proposes 
to  show  how  these  compensating  resistances  can  be 
attached  to  galvanomctcTs,  and  how  their  value* 
may  be  ca\cumi:4. 
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Let  s,  s,,  s,,  be  shunts  which  can  be  connected  to 

the  galvanometer  by  inserting  plugs  at  A,  D,  or  c. 

Let  r^,  r,,  r^  he  compensating  resistances,  and  let 

*■!  +»■.+»■,  =  B,  {0 

»■,  +  r,  =.  R,  (a) 

Now,  what  wc  have  to  do,  is  to  6nd  what  values  ot 
Si  s,,  s,,  and  r,,  r,,  ri,  are  necessary,  so  that 
when  a  plug  is  mtroduced  either  at  a,  d,  or  c,  the 
resistance  t^tween  D  and  B  shall  always  be  the 
same,  whilst  the  necessary  portion  of  the  currrent  is 
shunted  off  from  the  gah-anometer. 


Fig.  I. 

Let  us  first  conuder  the  shunt  8  and  the  compen- 
sating resistance  which  in  this  case,  will  be  E^. 

When  the  shunts  and  compensating  resistances  are 
not  in  use,  the  resistance  in  circuit  11  of  course  o, 
and  this  value  mutt  always  be  presemd  between  d 
and  B. 

Let  the  value  of  the  shunt  s  required  bo  ~tb, 

then  wc  know  that  the  resistance  of  8  necessary  to 
give  this,  is 

S--5- 

n — I 

By  the  insertion  of  this  shunt  the  rcsistince  be- 
tween the  terminals  of  the  galvanometer  is  reduced 
to 

C    _«_  -..? 

OS  n  —  I  « —  t  Q 

«     (3) 


a  +  a 


o+. 


>  + 


consequently  the  resistance  which  should  be  given 
to  R,  to  bring  the  resistance  between  D  and  B  up  to 
G,  will  be 

We  next  have  to  consider  what  value  to  give  to 
8,  and  R,. 

Let  it  be  required  to  reduce  the  deflection  by 

— th,  then  the  value  to  be  given  to  s,  will  be 
«i 

s. -«+--. 
«,  — I 

to  solve  which,  we  must  know  the  value  of  r,. 

Now,  the  combined  resistance  of  the  shunt  and 
o  +  r,  wc  can  see  from  (3)  is 

Aerefore  the  value  required  to  be  ^'reii  to  K,,  in 


order  to  preserve  the  resistance  between  D  and  B, 
equal  to  G,  when  s,  is  connected,  will  be 

ft. 


"1 
but  from  (r),  (2),  and  (4) 


«  —  I 


B.  +  '1  -  »l  —  « 

therefore,  substracting  (6)  from  (5),  we  have 

w,  '  \      «  »      /  "  "1 

that  is  r,  '-"1-  Q  "Al^ 

or  r,  —  o  -^, ^ 

consequently  the  value  of  s,  will  be 
I 


(6) 


8.  -  a 


*  tih  —  '>       °  n  {«.  — I)* 


Ml  — I 


In  like  manner  it  could  be  shown  that  the  resistance 
necessary  to  give  s,  ^^  r^+r^Xia  reduce  the  Ue- 

Sectioo  to  its  —  th  part  would  be 

'.-0  <«-')«<- 

and  .        r, +  r, -o    *""■ 


M  (»,  —  I) 


or 


r.  —  o  - 


n  —  I*. 


«  (-.  -  I)        • 
Fioally  we  have  from  (i)  and  (4) 

r,  -  R,  —  (r,  +  f ,)  -  Q  ~^  — .(r,  +  r,) 

To  summarise  then, 

s=a_i_ 
n  —  I 

S,   -  G      <"  -  ■'  "■- 
«(«,—  1)» 

n  («,  -  i)« 
and  for  any  other  shunt  s^ 

^  n  (m,  —  I)* 

The  compensating  resistances  between  the  shunts  will 
be  _      . 


r,  -0 


and  also  we  have 


«  («i  —  0 

ft  — «, 
«  ("i  —  0 


1  I  t  n~~n, 

r, +  r, +  .    .    .  +  r,   —0  ,.   _, 


or 


-('■»  +  *•.  +  . 


•  +  r^x) 


The  last  resistance  u  beyond  the  last  shunt  will  be 
,,  ™  o  ^  -  (-.  +  r,  +  . . .  +  ',) 

For  example^ 
It  was  required  to  provide  a  galvanometer  with 
'  th,  ~th,  and  -^  th  shunts,  and  mth  correspond- 


10 


tooo 
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ngooinpeiiutuigresiitancec  arranged  according  to 
fig.  I.    What  should  be  their  value  ? 
We  hare 

n  "  1000,  «,  —  100,  M,  »  10 
tbcnfore 


Then 


«  —  I  «-  999,  »i,  —  I  =  99,  «,  —  I  ^-  9 


»  ••  a  —  —  G  X  'ooioot 
999 


,    -q       999  X  100 

1000    M   99    X    99 

8,-Q     P99  X  10 


ud 


f,  -G 


1000  X  9  X  9 
1000 —  100 


—  c  X  'oioigg 
G  X  -12333 


r,  +  r,  =  o 


c  X  '0090909 

^  O    X    'II 


1000  X  99 

1000 —  10 
1000  X  9 
Ironi  which 

r,  ^  G  ('II  —  '0090909)  =>  o  X  -1009091 

'  "^iSo  ~  t''i+'«)  =  o(»9—  "j-o  X    889 

If  the  resistance  of  the  galvanometer,  for  which 
these  shunts  and  compensating  resistances  are  to  be 
provided,  is  5,000  ohms,  then 

s    —  5000  X  -ooiooi    «       5006  ohms. 
s,=5ooo  X  -010193    —      50964    „ 

5,  —  5000  X  -18333      ~  616-667    .. 
r.  —  sooo  X  -0090909  -=.      4S'4S5    >• 

*■,  =5000  X  -1009091  =  504-545    „ 


r,  =  5000  X  -i 


4445.000 


Fig.  9  Bhom  bow  an  ordinary  Thomson  ^Irano- 
meter  ihunt  box  would  be  arranged  with  compensa- 
ting reustances. 

The  plug  hole  marked  I,  when  it  has  a  plug  in- 

•BTted  in  it,  connects  the  top  left  hand  brass  block 
to  the  bottom  left  hand  block,  and  so  leaves  the 
nhruomcter  connected  to  the  terminals  of  the 
■mntboz  without  any  additional  resistance  in  its 
drcoit.  The  connection  between  the  brass  blocks 
ii  abawn  by  the  dotted  line  id  Fig.  t. 
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{Conchided  from  page  3s6,J 

it  has  oltcn  been  asked  whether  moilcrn  research  in  the 
field  ol  Pure  Matlmnaucs  has  not  so  completely  outstripped 
its  physical  a|i|ilicati(ms  as  to  li^  practically  useless; 
whether  the  analyst  and  frcometer  mi^hl  not  now,  and  for 
a  long  lime  to  come,  taiily  say,  "  hie  artem  remumquc 
Fepono,"  and  turn  his  aitiiidon  In  Mechanics  and  to  Physics. 
That  the  Pure  has  outsirippLil  the  Aj>plicd  is  largely  iruc; 
but  thai  the  former  is  on  that  account  useless  is  far  from 
true.  Its  utility  often  crops  up  at  unexpcctcil  points; 
witness  the  aids  la  classilication  nf  physical  quantities, 
furnished  by  the  ideas  (of  Scalar  and  Vector)  involved  in 
the  Calculus  uf  Qualc-rnions  ;  or  the  advantages  whidi  have 
accrued  to  Physical  Astronomy  from  Lagrange's  Equa- 
tions, and  from  Hamilton's  Principle  of  Varying  Action ; 
on  the  value  of  Complex  Quantities,  and  the  properties  c( 
general  Integrals,  and  of  general  theorems  on  integration 
for  the  'llieortcs  of  Elcciiiciiy  and  Magnetism.  71ie  utility 
of  such  researches  can  in  no  case  be  discounted,  or  even 
imagined  beforehand  ;  who,  for  in^ancc,  would  have  sup> 
posed  that  the  Calculus  (if  Forms  or  the  Theory  of  Sutv 
stiiuiions  would  have  thrown  much  light  upon  ordinary 
equations;  or  thu  Abelian  Functions  and  Hyperrlliptic 
Transcendents  would  have  told  us  anything  about  die 
properties  of  curves;  or  that  the  Calculus  of  Operation! 
would  have  helped  us  in  any  way  towards  the  figure  of 
the  Earth?  But  upon  such  technical  points  I  must  ixX 
now  dwell.  IF,  however,  as  I  hope,  it  has  been  sufHciendy 
shown  that  any  of  these  more  cstcnded  ideas  enable  ua 
to  combine  together,  and  to  deal  with  as  one,  properties 
and  processes  which  from  the  ordinary  point  of  view 
present  marked  distincuons,  then  they  will  have  justified 
their  own  existence ;  and  in  using  them  we  shall  not  tiavt 
been  walking  in  a  vain  shadow,  nor  disquieting  oui  brain* 
in  vain. 

These  extensions  of  mathematical  ideas  would,  however, 
be  overwhelming,  if  they  were  not  com)>cn3atcd  by  some 
simplificalions  in  the  processes  actually  employed.  Of 
these  aids  to  calculation  I  will  mention  only  two,  viz., 
symmetry  of  fL-rm,  and  mechanical  appliances ;  or,  say, 
Malhematics  as  a  Fine  Art,  and  Mathematics  as  a  Handi> 
craft.  And  first,  as  to  symmetry  of  form.  There  are 
many  passages  of  algebra  in  which  long  procestes  of 
calculation  at  the  outset  seem  unavoidable.  Results  are 
often  obtained  in  the  first  instance  through  a  tangled  man 
of  formalK,  where  at  best  we  can  Juki  make  sure  <^  our  pro- 
cess step  by  step,  without  any  general  survey  of  the  path 
which  we  have  traversed,  and  still  less  of  that  which  we 
have  to  pursue.  But  almost  within  our  own  generation  a 
new  method  has  been  devised  to  clear  this  entanglement. 
Mote  correctly  Sj^aking,  the  method  is  not  new,  for  it  is 
inherent  in  the  process  of  algebra  itself,  and  instances  of 
it,  unnoticed  perhaps  or  disregarded,  are  to  be  found  crop- 
ping up  throughout  nearly  all  mathematical  treatises.  By 
Lagrange,  and  to  some  extent  also  by  Gauss,  among  the 
old  writers,  the  method  of  which  1  am  speaking  waa 
recognised  as  a  principle ;  but  besides  these  perhaps  iu> 
others  can  be  named  until  a  period  within  oui  own  reetj- 
Icction.  The  method  consists  in  symmetry  of  expression. 
In  algebraical  formulae  combinations  of  the  quantities 
entering  therein  occur  and  recur ;  and  by  a  suitable  choice 
of  these  quantities  the  various  combinations  may  be  ren- 
dered symmetrical,  and  reduced  to  a  few  well  known  types. 
This  having  been  done,  and  one  such  combination  having 
been  calculated,  the  remainder,  together  with  many  of  their 
teau\ts,canQtlttix\ic'iiivam&<m%^  (ro!»:^'«\£K.nii&Vix»Ha, 
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uilcuiaiions,  bj-  simple  ixrin  at  anions  nt  the  Irtwi*.  Sym- 
iDdiical  cxpicssions,  niiiirm<^f,  i^vc  us  much  time  and 
(louhle  in  reading  as  in  wiitiuK-  Irslcail  ol  ir.vhiig 
laboriously  through  a  xtivs  a(  cipii-s«on«  which,  nlilliti ugh 
auccmiirly  ilriirnilnit.licat  n-ioulwacl  resemblance ta  one 
anoctiir,  *rc  may  rr.id  ofF  synimctiical  (oirmiitt,  of  almn-.t 
uiy  length,  at  a  glance  A  pagt  of  such  formuUe  bcmmcs 
a  pknirt:  hnown  forma  are  liccn  in  dcfmitc  grouping's; 
llieir  relative  iK>si(ioris  pr  |>cii]iccii»C,  a«  ii  m.iy  lie  called, 
their  very  li^hi  and  shadow,  crinvey  ihcii  meaning  alrnxsl 
MM  much  ihmugh  (he  ailiMic  tucully  as  ibfough  any 
Ooniciuus  laiiiiciiij'titi'  |>ri)<.-«»«.  Few  piinciptc«  ha»c  been 
miirc  sugK'Mi'e  "^1  "lended  iileas  "t  ol  new  views  ;ind 
rclalions  than  Ihtil  ol  which  I  nni  mnv  ^peakin^.  In  oiilcr 
•o  );i.is%  fiiim  t|uratiiiiiH  ennceiiiin'^  |iUnc  hgures  m  llioac 
which  ajipeiuin  10  space,  liuin  cun>liliLinH  liivinij  (cw 
ilegieti  ol  freeduni  (u  oilien  which  have  mnny— in  aword, 
from  more  rcMiicreil  lu  1cm  re^ifiaeil  prnhlcnn— wc  liavc 
in  many  cases  mctclyto  add  hues  and  culumnn  to  our 
amy  ollcneifui  bymhoU  alrea'ly  foinicfl,  and  then  icad 
oil  niaorially  the  cKicndciil  ihmremf. 

Next  as  ID  mechanical  appliances,  Mr.  Babba);e,  wticn 
ttpcaking  of  the  diRicully  uf  ensuring  ,-»cci)i4<:y  lit  [he  long 
numcHcal  calculaiicins  of  theorciical  asiranomy,  tciniirkcd, 
hM  the  Kiencc  tvliich  in  iiscif  is  the  mow  accurate  and 
ertnin  nl  nil  had,  ihiniigh  thcic  dlHicullks,  become 
inarcurulc  and  unccrlatn  in  some  u(  its  tcaults.  And  i( 
was  ilnubllcbs  vomc  >udi  consideraiiun  a»  this,  oou^dcd 
i.wilh  hl9  dislike  ol  employing  Akliled  bbour  Khccc 
■killett  wiiul.l  tiiiflite,  which  led  him  Cu  tlu:  invention  o( 
bb  caJcubhng  machine*.  The  idea  of  substiluttog 
mechanical  (ui  inEellectu;il  piiwer  has  not  lam  doimanti 
lor  beudes  the  iirilUnietical  maclii'ies  whose  nnmr  is 
;ion  (Irom  Napiei's  Etoite^,  tiirl  S(inh»)>c'!i  cili.-ulaiuf, 
I  Scliultz  and  Thomas'*  mu:hincs  now  in  aclu.1l  ux)  an 
ioveniion  has  laiely  Iwen  designed  Un  e*eii  a  mmc 
<liriiculi  taMc.  ProF.  Jnmc^  Tnomion  hn^  in  (act  leocntly 
'COoMiudcd  a  machine  which,  liy  mcam  o!  tlie  mete 
(lictiun  ul  a  ihic,  a  cylliiJei,  and  -i  Wl,  i*  cjpahle  ol 
'ffficctinif  a  vaiicty  of  the  cn^mjihcalcd  calculations  which 
occot  in  Ihc  l>i){hesi  applicjitiun  dI  mathcmaues  to 
phyiical  pcnblems.  Uy  ib  aid  it  seems  thai  an  unsVitled 
labuttrrr  may,  in  a  given  time,  perlorin  the  work  o(  K'n 
akilled  arithmclicians.  The  machine  is  applicable  alike  tu 
the  cilculation  of  tidal,  ol  mafcneiic,  of  nicteoioLDsical,  and 
perhaps  also  of  all  other  pcnodic  phenomena,  li  will 
fttlve  tliflirrenlial  equations  ul  ihe  secunil  and  perhaps  o( 
I  even  higher  orders.  Ami  through  ilie  same  liiventiun  the 
IMoblem  of  finding  Ihc  fircc  muiiun^  of  any  number  of 
miMually  nl-tTacling  particles,  unresirictet!  by  any  uf  the 
■pjHuiimaic  auppcistrinns  required  in  the  iteaimcnt  oif  (he 
l^nar  and  Planclnry  Theories,  is  reduced  to  the  mmpk 
process  of  lumtng  a  handk. 

Wheu  Fataday  had  complctetl  the  espciimcnial  part  ul 

ft  pbT^cal  problem,  and  desired  tlvat  it  sitnuld  ihenctrloi- 

ward  be  treinlcd    mathemaiicjlly,  Irt  uied  iircveteiidy  10 

I  ny,  "  Hand  i(  oicr  to  (he  e^leuUtois."     But  truth  is  ctc( 

igCT  titan  ficiion  ;  and  if  he  had  lived  until  our  day,  he 

fm  with  pcrfecl  projiriety  have  satit,  "  Hand  it  ovei  tc 

t  machine." 

Had  time  permitted,  ihe  foregt>ing  topics  woold  have  led 
IM  lo  point  out  that  the  marhcmaticinn,  although 
ocHHxrned  only  witti  abstractions,  uses  many  of  the  same 
tnabods  of  rc&caich  u  ate  etnployol  in  other  8deIrl^e*,  and 
in  the  nrls,  such  a<  ob.vivaiinn,  rxpciimerii,  induction, 
lmagina(ii>n.  But  this  is  the  less  necessary  because  the 
tubject  has  been  altea-ly  liandlnl  very  ably,  alrliuugh 
with  greaici  breviiy  than  might  have  bt*n  wistfctd,  by 
ftolcsaor  Syhcstcr  in  his  addrcM  lo  Section  A  at  our 
BMciing  at  Eictcf. 

In  an  cthauslite  lieaiment  of  rny  subject  there  would 

still   remain    a  qiKviion   which   in   one  sense  lies  at  the 

^avm  ot  all  ottters,  and  wAidi  throng  It  altnosi  all  time 

*«  /Ui/  an  attractioa  for  rcHedke  minds,  viz.,  what  was 


the  oiigin  t>J  matliemalical  Meay?  Are  ihey  in  be  irgan 
as  hidcjicndcnt  of,  or  dependent  upon,  experience-?  The 
<|uc4lion  hai  been  answered  somctrmcs  ilt  one  way  and 
Mtmeiimra  in  anoihct.  But  the  ahici»ceo(  any  taii^factury 
conclusion  may  aRer  all  be  un<ler»(oo>l  as  Implying  i' 
no  aii!iwer  it  puMihIe  in  iIk  sense  in  which  the  qurMion  i 
put;  or  tatlier  that  thcie  it  nv  quettj<in  at  all  in 
mailer,  exocpt  as  to  the  hUtory  Of  actual  facta.  A 
even  if  we  di«inguish,  as  we  certamly  ^uMiUI,  l<t 
the  origin  o[  ideas  in  the  individual  aiwl  Ihiir  origin  in 
nation  or  mankiiirt,  we  sboaM  still  come  10  flic  sai 
coiiclu-iicm.  If  wc  lake  the  case  vt  the  individual,  all  «t 
CJ.li  do  U  to  give  an  account  o(  otii  own  rxperiettce  ;  huw 
wc  played  with  marbles  and  apples  s  how  we  learnt  (be 
muliiplicutiiHi  lalilc,  Itactkiiu,  and  proporlinn ;  bow  we 
were  aftetw.iidi  amused  to  find  that  Cummna  thing* 
confutmcd  to  the  rules  u(  number :  and  lam  Mill  Iww  we 
canie  1 1  sec  tli  I  Uic  humc  laws  Applic>l  t^  music  and  U 
mechaniixn.  lo  astionomy,  10  chemiMiy,  and  to  many 
other  subjects.  And  ihen,  on  trying  10  analyse  our  own 
niciilal  piOLTSsca.  we  find  thtil  rnaihcmalical  rdeas  have 
been  imbibed  in  precisely  the  same  way  a*  all  othet  idciv, 
viz.,  by  learning,  by  eipcticnce,  and  by  retleaion.  The 
apparent  diflcnncctt  in  the  mode  cd  tiiM  ap|vndtng  ihcm 
and  in  theit  ultimate  cogency  ati5e«  from  the  difference 
of  the  idca§  ihcmKlrcs,  from  the  ptepondnanoe  of  quan- 
titative over  (|ualttalivc  can.siiletaiiuos  in  mathematical 
from  ibc  nutions  ul  absolute  ci^uaUty  and  identity  whicli 
they  imply. 

If  me  turti  10  Ihe  utticr  ijuntiun,  How  Jul  llw  wrxld  al 
large  aci|uitc  and  improve  t«  idea  ol  number  and  «l 
hgutei?  How  can  we  apan  the  inlnval  between  the 
s.iv;iKe  who  oounicil  only  by  i)>e  help  ol  outward  <ih}rvt*  in 
whom  15  W.1S  "halt  the  hand*  and  both  the  kei,''  and 
Newton  or  Laplace?  The  anjiwcr  is  the  history  (/ 
maihcnui'lics  and  litN  Miix-etsivc  dcvelii]imrnlii,  .irithmrdC, 
geuinclty,  alfehd,  &c.  1'he  first  and  gteaicit  step  in  all 
Ihis  Win  ilic  tiansirion  hum  numlter  m  the  oinciete  to 
riunibei  iii  the  abstract.  This  was  the  beginning  no<  imly 
oi  inritheitiailcs  liut  of  all  al'nrr.ict  thought.  The  leasoii 
and  mode  of  it  was  the  uirtie  an  in  Ihe  individual.  There 
was  tire  same  gerietid  iiiAux  dE  evidence,  the  same 
unsought-lor  ex])eiimenlal  proof,  the  same  tcoofliiliiMi  o( 
gcnctal  laws  running  through  all  manner  uf  purpoit^  and 
relations  of  lire.  No  wonder  then  if,  under  such  cticuta- 
stanccs,  mathematics,  like  some  other  subjeos  and 
pcthaps  witti  belief  excuse,  came  after  a  lime  tu  b<cloil)ed 
with  mysiicisni ;  not  iliat,  eveit  in  itwletn  time*,  they 
should  have  been  ptoccl  upon  an  li  ftrtort  basis,  as  in  ibe 
philosL'pby  ol  Kani,  Number  was  w  soon  (ixind  lo  be  a 
principal  common  tu  many  branches  ot  kncrwlcdgc  tliat  it 
was  readily  as.tiimcil  to  be  the  key  W  all.  It  gave 
disitnclness  of  expies^iun.  if  not  ctcarness  ol  thought,  to 
idcds  wliidi  were  Auiiting  in  (he  utuutored  injnd,  and 
even  sugKcsloJ  tu  it  new  conceptions.  In  "the  one." 
"the  .vll,"  "ihe  nt^iny  in  one"  (teiint  ol  purely 
.-tiithmciic  origin),  it  gave  the  earliest  utietance  to  men's 
hist  Crude  riutiuns  about  Gnd  and  the  wucld.  In  "ibe 
e4u.1l,*"' Ihe  solid,"  '-tbc  Minight,"  and  "the  crooked." 
which  st.ll  survive  as  figuics  ol  speech  atnM)goursclKS,ii 
supplied  a  tocabutaiy  lui  the  moral  itulian«ulinanhii»d,aiid 
quichct^cd  them  by  giving  them  the  |i«wet  of  ei|«es»un, 
In  this  lies  [tie  great  and  enduiing  Interest  in  (be  Itacramu 
which  icmaiii  to  us  ot  the  Pythagorean  pliilosDpliy. 

The  consecutive  procvses  of  Madiematlcs  led   to  tlw 
consecutive  processes  of  I»gi«i  btit  it  was  ikk  until  Ion; 
aliei    mankind  had  attained  to  abstract  ideas  tl<M  iIk^ 
aaaincd  tu  any  clear  notion  of  tlieir  conoealon  with  o^ 
another.     In  process  ol  time  (he  leading  ideas  of   Math 
tnat'cs  became  Ihe  leading   idem  of  Lwtc.    'Hie  "  one 
and  the  "many"  paued  into  the  "wl>o)r    and  Its  "parts 
and  thence  into  rhe  "uniretsid"  and  the  "panirutai 
The  lallacics  of  Logic,  Micb  as  Uk  well.known  pniak  at 
KtihVUn  veA  tXw  WsniAaK,  <;axuke  ot  the  nature  el  Uah 
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And  pcihaps  the  fiantf  jiHon  of  the  infinite  anil 
Oe  rnfinttcMinal,  as  well  as  of  negaiion,  may  hnvc  liecn 
in  caily  limes  mnsferred  ftom  Logic  to  Muhcmaiic*. 
But  the  eonncziDa  of  our  \6tia  of  number  is  probAbly 
antriirit  to  llic  connexion  of  any  of  our  iJcts.  And  an  a 
mattrr  ol  fa«,  geomeuy  and  nriibmctsc  had  already  made 
ODflsidcrablc  ptogtua  when  Aiixtille  invcntrd  Ihc  »yl. 
k>|[iHn> 

Ccncnl  tdeasihcK  were,  beside  those  of  mnthemaiics — 
true  flaabn  erf  rai ins  which  Kaw  th.it  ihcte  nty^t  be  gcncial 
lairs  10  whid)  the  unirene  conlotms,  bat  which  saw  ihcm 
mtr  by  occaslMial  ^UmpMs.  and  ihrouf^  the  distortion  of 
imperfect  knoiwledgc ;  and  allhoi]][h  tlic  only  icnnlo  of 
ihnn  now  resnaiinng  arc  the  inadequate  lep taenia tiotvs  of 
Ukt  writas,  jw  we  mu«  still  remember  that  to  the  txin- 
tBBCOf  veil  idcM  u  due  nni  rmly  the  mncirpiion  but  ccrri 
itM  poaatbility  of  Physical  Science,  But  these  (^enl  ideas 
woe  too  wide  in  their  grajp,  and  in  eaily  days  at  least 
wet*  oannected  in  their  cubjrd  of  a;iplication  by  Unit  too 
shadowy,  10  be  thoroughly  apprchenilecL  by  most  minds ; 
and  so  it  amt  to  f»i%  that  one  Totm  of  such  An  idea  was 
lakcB  aa  its  only  fiMtn,  one  application  of  it  as  (he  irica 
ittdti  and  philosophy,  unable  to  maintain  iticll  at  the 
Ind  ol  Ideas,  fell  hacit  upon  the  absliacliuns  of  scfisc,  and 
bjf  prefrrctioe,  upon  ibo«e  which  weio  tnost  read/  lo  hand, 
namely,  thoite  o!  maihemadcs.  Plato's  ideas  rclapxc]  into 
a  doctrine  of  numt>rrK;  maihcmaiics  into  mysticism,  iniu 
noo- Platan  ism,  and  ih«  like.  And  eo,  ihiongh  many  long 
Bgtt,  through  gooi  report  and  ctil  reporr,  matbemiuio 
hate  ahvays  h«lri  an  unsoUHht-fbf  sw.iy.  It  has  hap. 
ptaed  to  this  science  as  to  many  other  subiects,  that  tis 
waimeat  adherents  have  not  always  been  its  best  fiicncis. 
HaCfaenutics  have  often  been  bmucfhi  into  matters  wheie 
tfndr  presence  has  been  of  dijubdul  utility.  If  tliey  have 
poen  precisioti  111  litctar/ style,  that  piecivitin  his  somc- 
tlfflvs  been  cartied  to  excess,  us  in  SptiiOM  aod  peihaps 
Dncaitcs;  \i  they  ha»  tended  to  deaincas  of  cxprcsaioo 
in  philosoptiyt  tiMl  vciy  cicaincsi  has  sometimes  fT'^'eu 
an  appcaianoe  of  flnality  not  always  true  ;  il  ihcy  hate 
floninbuMd  to  defiDriion  in  thwlogy,  that  detiDctcncss  ha^ 
often  been  fietitious,  and  has  been  altiiined  at  the  cost  eJ 
•pMHial  meaninjf.  And,  coniio);  to  recent  limes,  although 
we  may  admire  Ihe  Ingenuity  displayC'J  in  the  logical 
nachiocaof  Earl  Stanhope  and  of  Stanley  ieions,  tn  tJic 
** Poimal Luk'c "  of  De  Moi^n,  and  In  the"  Ctilculus" 
of  BdoIci  alihougb  as  mathematicians  we  may  led  satis* 
factian  that  tlwse  feats  (the  posiibiliiy  of  which  was  ci 
frifH)  ba*e  been  actually  acccmpUahcd  i  yet  we  roust 
bear  in  mind  Ihat  their  application  is  really  confined  lo 
casea  where  the  sobqect-tnattci  ia  |>eifcctly  uniform  in 
diaradcr.  and  that  beyond  this  tan^e  iliey  ait  perfectly 
haUe  to  eryumlxi  mihLT  than  ti'i  as«i^t  thoug^ht. 

Not  urKonnccted  with  this  mtim^ite  ainuoalioin  of  ideas 
and  (hctf  capreaston  Is  the  (.tci  that,  whichever  may  have 
been  cauK,  whiche*cr  effect,  tit  wiiethci  both  may  not  tn 
Bun  ba*c  acted  as  cause  and  eiTcei,  the  colminaiing  age 
of  daaak  art  was  conicmporaneoui  with  the  first  great 
dnrlopment  of  nutlhcmatic-al  uoicc.  In  an  earlier  part  of 
Ma  disootirsc  I  have  alluded  tn  the  impoiiance  ul  inathe- 
■Utieal  preedMon  lecognisoi  in  the  technique  of  an  during 
the  CinqtKcmlo  ;  and  I  have  now  time  unly  lo  add  that 
on  lookintr  still  foiiher  bact  it  would  seein  that  sculpitite 
«im1  painting,  artiiitecTurc  and  music,  nay  even  poetry 
incVi  Pecetfed  a  rKw,  if  not  their  hrat  tiuf,  im-pulM  ai  ihc 
pertodwhen  geometric  form  appeared  Ireah  chiMllcd  by 
the  hand  ufihe  maihematiciBn .  nnd  when  the  fifsl  ideas 
ot  harmoi^y  and  proponion  tang  joyously  together  in  the 
■mmlng  tide  of  an. 

Wbctlwr  (he  views  on  which  I  liave  here  inilsted  bi:  In 
■Tty  way  norel,  «  wticthcr  they  be  merely  such  as  ftom 
habit  AT  tttim  Inclinatioa  they  are  usually  kept  out  ol  sight, 
matters  Iiitl«.  But  wliiehcKi  be  the  caw,  (hey  may  Stilt 
famish  a  solvent  of  that  tij;id  aversion  which  both  Lilcra- 
due  and  Alt  are  too  often  indtocd  to  maiaiain  towards 
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ScioKC  of  all  kinds.     Il  is  a  Kry  old  story  thai,  to 
one  anoibci  bener,  to  dwell  upon  similarities  raihci  than 
Upon  diversities,  are  the  first  stages  lowatds  a  bcttei 
undcrsiaiidiiig    bclweca    two    parties;     but  in  few  cakes 
has  i(  a  trucrappiicaiion  (hat  in  that  here  discussed.    To 
rceognisc   the  common  gnwth  of  scientific  and    «)icr 
iiuiincts  until  ilie  time  of  liaivtst  is  not  only  couduclt-e  to 
a  rich  crop,  bu(  it  ii  also  a  maiici  ol  prudcnoc.  lest  in 
Iryinit  (u  root  up  weeds  from  among  the  wheal,  we  should 
at  (he  same  time  root  uji  itut  which  is  as  valuable  as 
wheat.     When  Pascal's  father  had  shut  the  door  ol  his 
son'a    stuily    to    mathematics,   and    clostlcd   him    with 
Latin  and  Gieek,  be  founri  on  his  return  the  walls  were 
teeming  with  f^imulai  and  figures,  tlic  more  congenial 
product  (^  the  boy's  mind.     Foitunaicly  for  tlic  boy,  and 
foiiuiuMly  also  for    Science,  the   mathcm.ttics   were  not 
torn  up,  but  were  sulTercd  to  grow   together  with  other 
Subjects.     And  all    said  and  done,  (he  Isd  was  not  (be 
worse  scholar  oi  man  of  Icrcis  in  the  end.     But,  truth  to 
tell,  oon^dering  the   sererAncc  which  still   sabsists    lo 
cducaiiun  snd  during  our  early  years  between  Utctaitifc 
and  Science,  we  nn  hardly  wonder  if    when    thrown 
together    in    the   aftciwork  of   life  they   should  meet  as 
Miaiigets;  or  if  the  severe  gath,  the  curiun^  1  mplemciils, 
and  tlie  strange  wares  of  the  latter  should   scctn  little 
attractive  when  coDiiasfcd  with  the  light  companionship  at 
the  furmei.     'Die  day  is  yet  young,  and  in  the  caily  dawn 
many  thintfs  look  weird  and  fantastic  which  in  fuller  light 
prnvcto  be  lamiliat  and  useful.  Theouicomingsof  Science, 
which  at  one  time  hat«  been  deenicd  to  be  but  stumbling- 
blocks  scattered  in  the  way,  may  ultimately  prove  Mcppiog 
Mnncs  which  liaw  been  carrfully  laid  to  lorni  a  pathway 
over  dil^ult  places  fur  the  children  ol  "swcerness  and  of 
light." 

The  ioNtances  on  which  wo  havedwclt  are  only  a  few 
otit  oE  ni<iny  in  which  Mathematics  may  be  found  ruling 
and  governing  a  variety  of  subjects.  It  is  as  the 
suprcmi!  rrniult  oE  all  experience,  the  framework  lo 
which  nil  thv  varied  manifestalion*  of  nature  hare  been 
set,  that  our  science  ha-i  laid  claim  to  be  the  arbiter  of 
all  knowlrdgc.  Shi:  does  not  indeed  contribute 
sbmonu  of  ^ict,  which  must  be  sought  elsewhere  ;  but 
she  sifts  and  rcgiil.-ite-i  them  :  she  procUims  the  law^  to 
which  thry  must  confuttn  if  those  vlcnients  are  to  issue 
in  prvdw!  ri.-sultj.  From  the  data  of  a  problem  she 
can  infallibly  extract  ail  possiblo  consequences,  whalbtr 
they  be  those  6rst  sought,  or  others  not  anticipated  ; 
but  she  can  introduce  nothing  which  was  not  latent  in 
the  original  statement.  MatKamatics  cannot  tell  us 
whether  there  be  or  be  not  Umits  to  time  or  space  ; 
but  to  her  llicy  are  both  of  indefinite  extent,  and  this  in 
a  wensc  which  neither  aRirms  or  denies  that  they  are 
either  infinite  or  finite.  Mathematics  cannot  tell  us 
whether  matter  be  i»>n[inuuus  or  diacrcet  in  its  struc- 
ture ^  but  lu  her  it  is  indifferent  whether  it  be  one  or  the 
other,  and  her  conclusions  are  independent  of  either 
particular  hypothesis.  Mathetnalics  can  tell  ui  nothing 
of  the  origin  of  matter,  of  its  creation  or  Its  annihila- 
tion I  she  deals  only  with  it  in  a  state  of  existence  ;  but 
within  that  sUlt;  its  modes  of  ciistence  in.iy  vary  from 
Our  most  elementary  conception  to  our  most  complex 
experience.  Matheni.»tics  can  tell  us  nothing  beyond 
the  problems  which  she  specifiwlly  undertakes;  ihe 
will  carry  them  lo  their  limit,  but  there  she  stops,  and 
upon  the  great  region  beyond  she  is  imperturliably 
silent. 

Conterminous  with  spaoa  and  coSval  with  linw  is 
the  kingdom  of  Mathematics;  within  this  range  her 
dominion  is  supreme;  otherwise  than  according  to  her 
order  nothing  can  exist ;  in  contradiction  to  her  laws 
nothing  takes  place.  On  Iicr  mysterious  scroll  is  to 
be  iound  written  fur  those  who  can  read  it  that  which 
has  tMen,  that   which  is,  and  that  which  Is  to  come. 
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ha*  number,  en3«r,  ot  po*i(ion ;  and  these  tn  hff  firtt 
ouilincj  for  a.  sketch  of  th«  onirenc.  U  our  mofc 
ferble  handi  »nnot  follow  out  the  4letai)s,  still  her 
part  has  be«n  clntwn  with  an  unerring  P^".  ^"^^  ^^ 
work  cannot  be  ^insayed.  So  wide  b  the  taoevof 
Riathemnticil  nience,  ^o  indefinitely  nty  it  exwna  be- 
yond our  actual  powers  of  mittiipulation,  thai  at  som« 
momcftts  vre  arc  inclined  to  fall  down  with  even  more 
than  rcrcrcncc  hrforc  her  maJMlic  presence.  But  so 
strictly  limited  are  her  promrfes  and  power»,  about  »o 
much  that  we  might  wish  to  know  does  «he  offer  no 
information  whatever,  that  at  other  moment*  we  are 
{aJn  to  call  her  resulu  but  a  vain  Ihin?,  and  to  reject 
diem  as  a  stone  when  we  had  asked  for  oreftd.  If  onti 
Mpeet  of  the  ^nbjwl  enconraee*  our  hopen,  so  does  the 
Otber  tftiii  to  cha«en  our  denres;  and  he  is  perhaps  the 
vnscsl,  and  in  the  long  ran  the  happiest  among  hia  fel- 
lows, who  has  Icaml  not  only  thi«  science,  but  also  the 
larger  le*son  which  it  indirectly  teaches,  namely,  to 
temoer  our  aspiralionti  to  that  which  is  pos^ble,  to 
noorrale  otir  desire*  to  thai  which  h  attainable,  to  re. 
strict  our  hopes  to  that  of  which  accomplishment,  If 
not  immediately  practicable,  is  at  least  distinctly 
within  the  range  of  conception.  That  which  is  at  pre- 
sent beyond  ovr  ken  maj-,  at  some  penotl  and  in  some 
manner  as  yet  unknown  to  us,  fall  within  Our  gnap; 
but  our  science  teaches  ui,  while  ever  yearning  with 
Goethe  for  •'  Light,  more  light,"  to  conconiraie  our 
attention  upon  that  of  which  Otir  powers  are  capable, 
and  contcntf-dly  to  leave  for  future  experience  the  imjIu- 
IJon  of  problems  to  which  wc  can  at  present  say  rcither 
yea  nor  nay. 

It  Is  within  the  rcf^on  thus  indicated  that  knuwicd^ 
|Jn  the  true  senM  of  the  word  is  to  be  sought.  Other 
nodes  of  influence  there  arc  in  society  and  ft  individual 
Be,  other  forms  of  energy  beside  that  of  intellect. 
There  is  the  potential  energy  of  srmuathy,  the  actual 
tncfgy  of  work;  there  arv  the  vicissitudes  of  life,  the 
diversity  of  circumstance,  health,  and  discuBe,  and  all 
the  perplexing  iisnes,  whether  for  good  or  for  evil,  ol 
impulse  and  of  pusMon.  Bnt  iilthongh  the  hook  of  life 
oiitiot  at  itrcs^nt  bu  read  by  the  light  of  Science  alone 
nor  the  wayfarers  l>e  <>atisfied  by  the  few  ici«vc5  of 
knowledK*  "ow  in  our  hands ;  yet  it  would  be  difficult 
to  overstate  the  almost  miracvEous  incteaae  which  may 
be  praducMl  by  a  liberal  distribution  of  what  we  already 
have,  and  by  a  restriction  of  out  cravings  within  the 
limits  of  possibility. 

In  proportion  as  method  i»  better  than  impulse,  de- 
^berate  purpow;  than  erratic  notion,  llie  dear  glow  of 
sunshine  than  irregular  rcRcxioo,  and  definite  utlct- 
iincefl    than    an    uncert-iin    sound ;    !n    propoition    as 
Tiiinwlcdse  is  better  than  wnoise,  proof  than  opinion; 
in   that   proportion  will   the    mathematician    value  a 
dtscriminatign  between  the  certain  and  the  uncertain, 
and  a  jost  estimate  of  the  Issues  which  depend  upon 
oiw    motive   power   or   the   other.      Wlille   on   the 
oae  hand  he   accords  to   hit  neighbours   full    liberty 
To  regard  the  unbeknown  in  whatever  way  Ihcy  are 
T«d  by  the  noblest  powers  that  they  possess  j  so  on 
the  other  he  ciainia  an  mjuaI   right  to  draw  a  clear 
line  of  demarcation  between  that  which  is  a  matter 
of  knowledge,  and  that  which  is  at  all  events  some- 
thing   else,  and  to  treat  the  one  cstegory   as  fairly 
claiming  our    assent,  the  other  as   open  to  further 
evidence.     And  yet,  when  he  sees  around  him  those 
whose    aspirations    are  so  fair,   whose    iropuhes   so 
Strong,  whom  receptive  faculties  so  sensitive,  as  to  give 
Tibjeetive  reality  to  what  is  often  but  a  reflex  from 
(hcmselves,  or  a  proiected  imago  of  tbei'r  own  expe- 
rience, he  will  be  willing  to  admit  that  there  are  in- 
fft/fjicej   which    be  cannot  as  yet    either  fathom    or 
rniutsarc,   bat    whose    opentiw    he   must    twogoiw 
among  thw  facts  of  our  ex-stencc-. 
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Thk  olqen  o(  Iba  praaent  papa  is  to  dcsenbc  a 
fonn  of  leedting  iMitament  foi  the  mkrapbonc,  as  ^risol 
by  the  author. 

la  a  papet  communicated  to  the  Physical  Society  ct 
London,  on  Uareb  16,  1878,  tlia  a«boi  gun  a  detailed 
acxnunt  cd  some  esperiments  which  he  had  beea  canying 
out  upon  the  tiansrnissioa  o[  sound  by  various  sobatajwcs 
withODi  the  aid  of  clectnaty  or  magnetism. 

Some  vrry  nirioui    icbuIis    were  obtained    from 
experiments,  wties  beinp  eunided  ia  ntious  ways 
point  to  point  ihimigh  buildings,  and  carried  to  d' 
In  th«  optn  air.     'rheae  wiies  were  in   some  casd 
upon  tlK  carpets  from  room  to  rocmi,  and  the  doors 
upon  tiKm,     Yet  in  all  thoK  eases  commumcaiknu 
be  catrwd  on  between  penons  silaatcd  ai  each  end  at  |l 
Wire. 

T)ie  tiansmi'.ting    and    receiving    parts    were    sinp: 
discs  set  in  deep  or  diallow  rims-^  the  case  miglit 
the  connecting  wiir  being  fastened  to  the  notie  of  cock 
disc.     TI1C  <li»cs  found  most  suitable  were  of  pasteboatd. 

In  all  such  transmission  tbc  vocal  ct  otlici  sounds  wen 
■taken  up  from  the  air  by  the  disc  tt  the  moulhpjrce,  and 
changed  Into  vibiarory  movcmratn  of  the  maiciiBts  in 
onnncxion  1  finally  arriving  at  the  receiving  disc  «{  ite 
earpiece,  and  given  out  again  to  the  air  as  aonorow 
vibrations.  In  siudyhiiif  tbc  various  phenomena  prrscnied 
it  occurred  to  itic  author  ihni,  as  ihe  panicles  ctf  the  wi: 
and  connrsions  munt  be  in  a  stale  of  rapidly  saryin 
strain,  (hat  if  an  electric  cuirent  weir  orrulaiint;  thioof; 
the  wire  at  the  time  of  transmission  of  aound,  ibc  Rtaus 
dur  to  the  vibratinn*  ot  the  panicles  of  the  wire  might  act 
upon  the  cuncnt  so  as  to  be  reproduced  by  suitable  insaBS 
at  tlic  (HUer  on!  t>l  the  ciicuil. 

The  announcement  of  fintcMor  Hugbes'  discovery  ol 
the  microphone  at  once  showed  Uiat  tlw  vatious  states 
of  sttain  in  a  Mibstanoe  or  sulMcances  In  contaei«  was 
sufficient  to  cause  oorresponiling  changes  in  the  Bow  cl  an 
clearic  current  pasting  at  the  time  thiougb  ilte  wire, 
whereby  vocal  Munilscould  be  transmitted. 

After  some  espriinirmii  wuli  ihc  microf^me,  the  aullior 
pland  a  small  pocket  compa^K,  having  a  numbcs  o(  turns 
cif  llic  n>nducliog  wlic  roiinil  ii,  anil  noiAl  the  modoa  of 
the  itetdlc  as  EOun<ls  wrre  cmitieit  close  to  ihc  transmioci 
(the  UansmlUer  used  was  a  piece  of  pointed  caitxm  resiing 
upon  a  piece  of  coke);  variations  in  tbc  motioaof  the 
needle  were  then  observed,  and diSetiag tor diftrntmads. 

A  ^maU  sewing  needle  was  magnctlaed  and  lUipnitol 
in  a  light  pasteboatd  ftame.  A  few  tunne4  fine  wbc 
were  passed  along  it  so  as  to  fonn  a  hght  galvanomelcr ; 
distinct  laps  were  then  heard  as  Ibc  cuiTcnt  was  inter- 
rupted. 

After  some  expenmcniing  in  this  maoncr,  it  occumd  to 
the  auihin  that  tl  tlic  needle  wcic  fiscd.  then,  Instead  of 
moving  when  the  current  passed,  it  wouM  be  thrown  into 
a  stale  of  ntraln,  and  as  conditions  of  Mtying  svaia  in  the 
bodic«  eipettmcnied  onintbcexpcrtRKnts  fcnreciljr  rdeiecd 
lo  had  been  found  to  produce  sound,  ibcn,  wtwn  such 
state  of  sirain  w,u  induced  in  the  magnetic  needle,  soaad 
waiili-i  be  iho  rexuli,  and  that  ll»e  flow  of  tho  cuncat.  as 
modiftcd  by  the  micropbonc  maaniuei,  would  1  t^rodac* 
thmuKh  this  straining  acnon  of  the  Uttdte  R<  circr  the 
founds  emitted  at  the  transmitter. 

W  01  Act  \a  \««t  dtia  a  few  yanHaof  No.  30  ooveitd  eofipef 
«ue  wetc  '^aMcA  Vv^wvk  ii«wv%a.Maall  bar  Hacitci 
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3  id.  long,  when  ii  mx  found  that  upon  brc&ktng  conlAct 
biolCOtinilB  WCR  beanl  when  t)K  magnet  iv;ii  liciil  to  the 
i^T.  Bf  placing  the  magnet  agnin^c  the  till  of  a  [>astc- 
bojud  hat  the  souikIx  were  much  inientified. 

Thtukintf  (Hat  a  stionger  mignec  would  g,Ke  better  mukii, 
the  luthoi  took  a  liofKshoc  magnet  6  in.  lunc,  and  laid 
along  tifiF  half  of  it  from  iwn  lo  tiitcc  y.-ini«  of  the  nme 
irUe;  &  much  louder  sound  was  then  heard,  and  by  placing 
the  litl  of  a  lin  box  on  Ihe  Ra(  i\i\c  of  ihc  cnA^  of  the 
ma|;ne*  an  txcellent  rtceiving  inHiutncnt  was  obtained. 
n'tth  this,  ^ngiag,  whinEing,  cpeakiiijf,  ami  violin  music 
wefc  reailily  rmdered  au<lib!e. 

'file  baiiety  consivcd  of  a  single  Ixclanchi^  cell,  the 
transmitter  bdng  two  picoCB  of  caibon  pencil  attached  10 
wira  io  cUcok,  an<l  alighiJjr  touching  each  other  at  tbeii 
poiutt.  One  ol  dteso  wirri  ic»ce4  u^ion  an  upiighl  pane- 
boaid  boa,  loio  wtiich  (be  uuuds  weic  directed. 

In  makine  aumc  ttutlirc  cxpciiincnts,  tlie  small  bai 
magnet  was  Touni.!  quite  stiita.ble,  and  the  lEocivcr,  as  cmw 
exmbited  to  the  meeting,  has  acted  well,  although  of  such 
small  dimeTuloni.  The  magnet  is  ^  in.  Imo^,  f^  111,  bcoa  I, 
Bad  fully  -*4  In.  ih'iclt,  and  haj;  about  six  yaids  nf  No.  30 
nnered  wire  pass&l  along  its  longer  axis;  it  Is  placed  in  a 
shallow  pastcboafd  bux  wi[h  Ia'u  tin  platen  above  and 
bdow  il ;  the  M  being  f>l3C«t  on  cotislicuics  the  whole  an 
cuUr  portable  pocltct  instruiiKnt. 

WMi  aoompaiitivcly  simple  aitanifcment  and.  wi(h  a 
RDgk  Lcdaach^  nil,  speaking,  wbiEtling,  breathing,  ftc, 
ate  readily  transmitted. 

The  aothof  has  been  unable,  fruincthfr  diiiia,  to  follow 
up  these  espcrimcnts  so  far  as  to  show  what  sins  and 
arrangements  arc  best,  but  from  the  very  laiisfactury  results 
(Ct  Irom  the  artangemetiis  tiied,  he  believes  tlui  there  is  a 
»et)[  intctctiing  Ikid  of  inquiry  in  the  lUreciion  indicated, 
which  be  believes  wananis  bim  in  biiiiging  tlie  subject 
hcfcrc  tb«  niembeiK  ul  ihc  Biitish  Asaocuition. 

GiDOe  the  Ibtegoing  wa^  wtiiien,  the  author  has  fnund 
that  sounds  (an  be  obiainnl  withoui  a  magnet,  the  receiver 
bdng  siraplj' a  piece  o(  tin  aiuund  which  a  few  yards  of 
emend  oo]>pcr  wire  t*  wnundt  the  various  microphone 
yihenomena  can  be  exhibited  with  thimimplc  rcocivtr;  the 
Man4Si  Iwwnref,  are  very  much  teduccd  in  loudness. 
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UNI  l-ATKR  A  L      CON  DUCTIVI'I  Y 
TOURMAUNE    CRYSTALS. 


IN 


By  FreftM«r  Siltakis P.  THOMPSON,  lod    Dr.  OLtvxx  J. 

LUUU£. 

Abtntd  of    P»fa  nad  btfote  Section  A,  British  Aiaocuuion, 

AiiK.ist  toth,  tSjI- 

Taa  aathorn  regarded  the  phenomena  of  pyroelectrldty  as 
exhibited  by  the  cuuimiL^inc  and  oilwr  crystals  as  of  the 
lUitMMt  lignihcaiKc  m  the  iheoc}'  of  the  relation  u( 
clecttldty  10  the  jiartieles  of  maitec.  Di.lMdi^t  Mad  icaJ 
■  pipe*  Bl  the  British  Asmcialion  meeting  at  Glasgow  on 
a  mechanical  model  lllosirattng  the  (tuw  of  an  electric 
mmii  ihinugh  a  drculi.  TVie  cnnMilerations  therein 
adraaBoI  haii  indcpendcndy  ie>i  the  authors  to  conclude 
Ibat  the  phenomena  ot  pyroeleciricity  could  be  explained  it 
it  OMlId  be  shown  that  xuch  ciy^tals  as  were  pyiuclec- 
dle  poMcasd  unilateral  conductirtty.  Tlie  principal 
pbEnotncaon  of  pyiocLcciiiciiy  wiis  thisi :  that  a  tootmalinc 
ajratal  whilst  ia  tvmpsraiure  was  being  raised  became 
pasUwIjr  electrical  at  that  end  called  the  analc^ous  pole, 
and  acgatiiely  electrical  at  ils  a^ttlujious  pule.  The  term 
"unllaKral  oomlacuvity "  had  beeu  given  by  Ur.  A. 
SdmsMT  to  a  phenomenon  of  some  obscurity,  observed  by 
hint  bl  catain  cases,  and  which  loimed  llic  sLibjeei  of  a 
eooimutucaiion  to  a  tornter  meeting  of  [lie  Associalion, 
The  term  unilaicral  eonductn';r^  was  defined  as  folluwt : 


I 


If  the  coaducUvity  of  a  substance  in  a  given  diicctiOA 
between  two  points  a  ami  s,  was  gre.Uet  foi  le**;  when 
ttic  flow  was  in  the  direction  from  A  to  b  liian  wtieii  the 
flow  was  in  Ibc  ditcctMn  from  n  to  *.  tlwn  such  a 
substaooe  was  said  to  possess  unilaicral  condoctiv^. 
Mathematical  onalysi)  as  yet  ilid  not  apply  to  any  auob 
case. 

It  h:u\  been  argued  by  the  Ar9l  ot  the  two  authors  et 
the  paper,  ihar    IT  the  tourmaline  possessed  a  unilAleral 
coiiduciiviiy  for  eleaiiciiy  it  would  also  b; found  to  posMu 
unilateral  oonducHvny  lor  heit,  aincc  the  nacarChm  of  Tail 
and  Hoblransch  had  abcwii  that  the  two  ooaduotisilles am 
comparable  in  almo«  all  points  ot  analogy.     The  upcti'     ^M 
mental  reseateh  ihcrefote  bad  ditided  into  two  btanchca,     B 
Delay  had  taken  place  from  Ihe  difficulty  of  meeting  with 
t>uic;iblespei:itnensLiftou(ilvaiiiie  crystal,  and  this  difliculty 
was  n-cntually  overcjoie  ihraugh  the  kindness  of  Piofestor     ^B 
N.  Stury  Mukelync.  H 

Tile   method  first  Guggeited   for  conipaiiog  the   two     ^ 
heat-ooodudivitles,  as    mctsur^d     In   opposite   Hietxiont 
along  the  axis  o)  the  crystal,  was  that  ot  Dc  Senstmont. 
A  slice  uf  the  ciystal  was  cut  with  parallel  faces  containing 
ihccr/Mallngraphic  axis,  and   having  been  oavcrcd  wiA 
wax,  01  with  Meusel'n  ilnuble  iodide  iif  aippcr  aiil  iitfrcury 
was  heated  from  a  point  by  a  hot  wire.     When  the  experi- 
ment was  rapidly  made,  the  elliptical  IsMhermal  surface 
marked  -fiui  by  the  melted  waxot  thebladtcnod  iodide  was 
fgund  Io  be  displaced  from  theocntrcaodihisdisplacemcnt      m 
was  toward^  the  analogoas  p<'ilci  shewing  that  whilst  the     ^M 
temperature  was  rtHng  the  condual'vity  in  that  ditcciion      ■ 
was  greater  than  in  the  opposite  direction.    When  liowovat 
the  experiment  was  done  sluwly  with  a  tttickei  crystal,  so 
that  thermal  equilibitum  uras  attained,  nu  such  unilateral 
cRect  could  be  observed.     Hough  pieliminaiy  experiments 
shewed  the  unc<)ual  semi-axes  minor  to  hnve  a  ratio  of 
about  to  u  t],  but  there  was  consldetable  discoidaucein 
Ihc  various  results. 

A  calorimetric  method  was  next  adopted  to  measure  the 
flow  of  heat  across  a  thin  wall  of  toutmaline  cut  noTmally 
to  its  ctystallugr:iphtc  axis.  Steam  was  applied  below  nnc 
face  of  the  ctyuat,  and  the  heat  which  leli  the  uppet 
surface  of  the  ctysiat  was  applied  to  heat  a  (luantiiy  of 
mercury.  Experinieiiis  with  this  apparatus  m^dt: 
alUinaiely  from  opposite  (acts  of  (ho  crystal  showed  ihat, 
as  before,  the  conduciirity  for  heat  was  greater  towards 
the  analoguus  pyle,  so  long  as  the  letnpeiatum  of  the 
crfslal  was  rising. 

In  respect  of  the  dectiieal  conductivity,  time  had  only 
prtmiited  a  few  piclimLnary  cxpctimcnts.  The  slice  o( 
crystal  was  heated  in  a  sicam  barh ;  and  then  a  5 
mictolatad  condenser  chaiged  through  it  by  to  or  ti 
Daiiicll's  cells  was  discharged  through  a  sensitive 
Thonison  galvanamctci  of  yfioo  ohms,  resistance,  The 
cxpeiimcnt  was  then  rcp«ttcd  with  the  tourmaline 
reversed.  A  very  slight  but  constant  diffciencr  of  cnn- 
ductlvlty  could  be  detected,  but  only  whilst  the  tenipetatuce 
was  still  listng  or  falling.  Tl)C  piineipal  difficulty  lay  ta 
the  very  great  resUtaiicc  o(  the  (outmaline.  The  authors 
hoped  to  be  able  to  contltiue  the  investigation  usbtg  a 
higher  temgiexatute  and  a  lar  higher  electromotive  fotcc, 
Tlicy  would  like  to  try  thai  of  1,000  eclU. 
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EDISON'S  ELECTRO-M0T0GR.\PH. 

Oke  of  the  most  curious  iiistrumcnis  exhibited  by 
Mr.  Edison — Jit  least,  its  regards  (he  cfl'ects  pfociiiced 
by  it  and  the  .ipplications  of  which  it  is  susceptiWa — 
is  the  flectrt^-mttogmph,  an  inKtrumenl  devised  as  far 
back  as  1871,  and  which  h.T?aIi-e.idy  been  used  as 
a  tclefftapUic  rftU'5ift4\t\ja^V'CKC\tx'5:».'*w.  .       ' 
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rts  with  an  exceedingly  small  electric  Torce,  and 

upon  vgry  long  circuit*,  without  theinlcrv-cntioQ  of 

anv  cloctro-masnctic  organ.     It  h  based  upon  the 

pnodple  that  if  a  sheet  of  sIiKhtlj-  rougli   ^»pcr, 

siMpod  in  certAinsoliilions,  hcUiil  upon  a  platinised 

melalUc  plate,  -ind  ihorc  be  passed  over  it  a  strip  of 

■beet  metal,  preferably  ivad  or  tlullium,  l>ul  wliich 

gay  be  of  platinum,  on  the  p»S!>agi^-  of  a  ciinont,  a 

ertain  Rlippint;  of  the  surface  is  produced,  which 

sakcs  the  friction  much  less  and  p^cs  rise  to  ulilis- 

»ble  meclunicdl  elTeclu.      'llius  by  employing  as 

robber  a  jointed  metal  bar  held  in  position  by  n 

spring,  tliis  bar  being  dragged  onwards  by  its  friction 

on  a  tra\-c]!ing  paper  hand,  can  spriit?  Kick  c»ch 

time  a  current  passes,  nnd  may  thus  uc  made  lo 

clone  ii  loail  rewy  circuit.     And  by  adapting  this 

ttubbcr  to  a  sounding  box  and  interposing  it  in  the 

.circuit  of  a  baltcr>-  telephone,  one  can  ootnin  from 

the  resonflcor,  vibrations  which  are  the  counterpart 

of  the  Kiunds  emitted  in  the  telephone.    Wo  may 

in  this  way  have  a  telephonic  receiver  without 

electro  magnetic  p3.rt!t,  and  capable  of  very  great 

easibilily.     The  ariangetncnt  b,    bowover,   prin- 

ipolly  applicable  for  musical  sounds,  although  Mr. 

'  innvt,   Mr.   Ediu>ti'«    coUaborxteur,  aJSnns  that 

ch  has  been  reproduced  in  this  way. 


cylinder  c,  whkh  is  tn  electric  oommaDtcatioo 

the  key  si,  and  so  with  the  negative  pole  of 
batten-  r.  l  s  is  a  lever  pivoting  vcrticanv  at  t> 
a  piece  k,  which  is  pivoted  noria>ntal!y,  Thl 
levor,  furnished  at  its  lower  end  with  a  plaiinur^ 
point,  and  a  contact-maker  H  oscillating  betwe^iT 
two  screws  a,  A,  constitutes  the  moveable  part  of  the 
relay,  and  is  acted  upon  by  two  antagonistic  tprine 
unc  of  which  k,  tends  to  hold  it  down  upon 
paper  by  means  cf  the  points  >,  the  other  r',  whk 
tends  to  draw  it  towards  ihe  screw  a  in  the 
direction  in  consequence  of  the  tractile  motinn  o\ 
the  iMiper  and  the  rotation  of  tbe  c\'IU)dcr  c. 
screw  A  is  connected  with  the  local  circuit  of  balte 
p*.  in  which  is  interposed  the  eIcciro-maj_ 
apparatus  r,  worked  by  the  relay,  nnd  the  point  $  i^ 

Giced  in  connection  with  the    positive-    pole  ol 
ttcry  p.    Tliis  point,  therefore,  by  reason  of  thi 
unequal  friction  it  encounters,  constitutes  tbe  reUyj 

Mr.  Edison  bas  in  this  way  conalrucicd  rolaj 
which  have  worked  through  a  million  ohms,  a 
sistancB  which  with  the  battery  employed,  was 
high  for  on  elcctro-chcniical  apparatus  with  ind 
of  potassium,  and  sufficiently  high  to  gi%'c  no  da« 
flection  on  .an  ordinary  j^fltvanonieler.     Tbe  autbar 
remarks  that  as  vnth  ibis  system  tbcro  arv  oo 


The   action    above  referred    to  may  be    easily 
noticed  by  taking  the  spring  between  the  fingers, 
interruptions  of  the  current  cau&ing  sensible  puls.i- 
tions.    The  above  cfiecLs  may  be  produced  with  a 
number  of  substances,  but  the  pole  employed  vai  ies 
wilhihem.    Thus,  when  employing  polassichvdiatc, 
polasjiic  fcrrijcyanitlc,  and  most  uf  the  alk^ilis,  the 
rnibbcr  should  bo  connected  with  the  pnsitivc  pnlc, 
[vvhile  pyrogallic  acid,  strontium,  nilnttc,  &c.,  require 
fithe  negative.     ^Vith  some  substances,  however,  such 
rat  silicate  of  sodn,  pntassic,  hydrate,  Ac,  either  pole 
kjnay  be  used ;  and  with  oibcrs,  such  as  sulphate  of 
lAniiinc,  the  effects  described  are  produced  in  circuits 
of  high  resistance,  but  not  iu  circuits  of  low  resis- 
tance. 

T}ie  fiiTirc  shows  the  clcctro-motograph  arranged 
.M  a   rc-Liy.     p  reprcscals   iJjc   strip   of  sensitised 
>er,   drawa  along  as  in  the  Morse  insttutntnx, 
he/d  with  a  cerlsia   Tension    upon  the  meU\ 


Bcconciar^*  currents  due    to     reaction    of   c^ 
magnets,  and  as  the  elcctro-chcmtcal  action  ii  in 
stanlaneous,  a  much  greater  speed  can  be  ^iii.^un.-^ 
than  with  the  ordinary  systems.    The 
has,  in  Hict,  when  used  as  a  UansUtor,  n  '       .      dj 
over  650  words  per  minute,  and  it  cuuld  even 
un  A.  Morse  inker  if    sub.sliiuied    for  the  cleciT 
magnet  oidiimrily  employed. 

As  a  telephonic  receiver  the  elect ro-motogniph' 
has  the  following  Arrangement.  Tbe  receiver  con- 
sists of  a  resonator  and  a  drum  fixed  on  an  axle 
turned  by  hand.  A  strip  of  paper  passes  o^-er  Ibo 
druin,  the  surface  of  which  is  rough,  and  pt^sing 
upon  the  strip  is  a  point  similar  to  s  in  the  Rcur 
but  adapted  to  a  spring  fixed  to  the  rcntrc  01  ll 
resonator.  The  current  passes  thmngb  the 
\ilatinum  j>oint,  and  chemical  paper,  and  rcti 
vV\c  6nim  \r>  \Sw;  >»a.Vfcrj.    When    the   han^  ^ 
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vo  the  reproduction,  more  or  less  faithrul,  of  the 
sounds  which  affected  the  transmitter.  According 
to  the  American  journals  this  instrument  can  re- 
produce with  great  intensity  the  highest  notes 
(^  the  human  voice,  notes  which  can  scarcely 
be  distingui^ed  when  electro-magnets  are  em- 
plored. 

with  this  telephonic  receiver,  the  transmitter  is 
almost  the  same  as  the  carbon  one  of  the  same  in- 
Tcntor,  only,  instead  of  the  carbon  disc,  it  is  a  plati- 
num point  which  is  used,  and  it  must  not  be  in 
continuous  contact  with  the  vibrating  ptato.  It  is, 
m&ct,  analogous  to  the  Riess  telephone. 

According  to  Mr.  Adams,  it  is  possible  to 
transmit  speech  with  this  s^'stcm  when  using 
Edison's  carbon  transmitter;  it  is,  however,  only 
referred  to  in  the  journals  as  a  musical  kUphout. — 
VEleciriciti. 


A  TELEPHONE  ALAR^L 


By  ALFRED  CHIDDEY. 


This  arrangement,  the  invention  of  the  writer,  con- 
sists of  a  slender  brass  tube,  eight  inches  in  length, 
havinganorificeof  one-twentieth  of  an  inch  diameter. 


At  the  upper  end  this  tube  is  soldered  to  a  telephone 
diaphragm,  as  shown  in  the  figure,  and  a  branch 
lerrw  to  connect  it  with  a  gas  supply  through  the 


medium  of  an  india-rubber  tube.  The  jet  being 
ignited  at  the  orifice,  the  stop-coclc  is  manipulated 
so  that  a  flame,  about  half  an  inch  high,  is  c^- 
tained.  A  glass  tube,  about  ii-in.  by  ^-in.,  is  then 
passed  over  the  flame  until  it  commences  to  ting. 
The  glass  tube  is  now  raised  about  an  inch,  and  the 
singing  stoppcd.Cy  placing  the  finger,  for  a  moment, 
on  the  end.  The  telephone  and  glass  tube  being 
hdld  in  their  respective  positioas,  by  suitable 
supports,  the  arrangement  form.s  the  alarm  for 
one  end  of  the  circuit.  A  simitar  arrangement 
IN  adopted  for  the  other  end,  care  being  taken 
that  the  tubes  of  both  arrangements  are  similar, 
so  that  the  notes  produced  by  tlie  two  tlamcs  may 
coincide. 

If,  when  the  flames  are  silent,  the  note  of  the 
tubes  be  sounded  near  one  of  them  (either  by  the 
voice  or  a  tuning  fork),  then  when  the  flame  in  that 
tube  starts  into  vibrations,  the  latter  will  be  com- 
municated to  the  diaphragms  of  the  two  telephones, 
and  this  will  set  the  flame  of  the  second  one  sing- 
ing also,  and  thus  give  a  call  signal. 


EDISON'S  MEGAPHONE. 


Frou  the  time  of  the  6rst  man  until  now,  men  have 
endeavouretl  to  circumvent  nature  so  as  to  grasp  that 
which  the  unaided  faculties  could  never  attain.  We 
have  telescopes  for  viewing  remote  objects,  microscopes 
for  making  visible  the  minute,  telephones  for  talkmg 
over  immense  distances,  and  now,  at  last,  we  have  a 
megaphone,  which  is  to  the  ear  almost  what  the  tele- 
scope is  to  the  eye,  or  the  telephone  to  the  vocal 
ornns. 

The  speaking  trumpet,  which,  for  two  centuries  at 
least,  has  been  employed  to  direct  sound  so  that  it  may 
be  heard  over  a  long  distance,  is  much  used  at  sea,  and 
is  often  employed  on  land  to  direct  vocal  sounds  so 
that  they  may  be  heard  above  other  sounds.  It  is 
tolerably  certain  that  the  speaking  trumpet  isoE  modem 
origin,  and  that  it  is  the  invention  of  Samuel  Moreland, 

Kircher,  in  his  Ars  Magna  et  Umbra  and  in  his 
Photiurgia,  mentions  a  kind  of  gigantic  speaking 
trumpet,  described  as  the  horn  of  Alexandria.  Aocoid- 
ing  to  Kircher,  this  bom  enabled  Alexander  the  Great 
to  call  his  soldiers  from  a  distance  of  ten  miles.  The 
diameter  of  the  ring  must  have  been  eight  feet,  and 
Kircher  conjectures  that  it  was  mounted  on  three 
poles. 

Late  in  the  last  century  Professor  Huth,  a  German, 
made  a  model  of  the  horn,  and  found  that  it  served  as 
a  powerful  speaking  trumpet,  but  we  arc  considerably 
in  doubt  as  to  the  distance  through  which  sounds  can  be 
projected  through  such  an  instrument. 

The  ear  trumpgt,  which  is  the  counterpart  of  the  speak- 
ing trumpet,  has  been  made  in  various  forms  during 
the  last  two  centuries,  but  no  form  yet  devised  has  any 
advantage  over  a  plain  conical  tube  with  a  bell-shaped 
or  flaring  mouth. 

Professor  Edison,  in  his  researches  on  sound,  has 
made  many  curious  experiments,  one  of  the  most 
interesting  of  which  is  that  of  conversing  through  a 
distance  of  i^  to  3  miles  with  no  other  apparatus  than 
a  few  paper  funnels.  These  funnels  constitute  the 
me^phone,  an  instrum«it  wonderful  both  for  its  sim- 
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6  feet  8  indiM  long,  and  37^  i'chn  in  dUniatcir  at  the 
larger  end.  Theve  funneb  .irp  oach  prorided  with  a 
Betible  ear  tube,  the  end  of  which  it  placed  in  the  tar. 
The  aj>i>a.kin2  trumpet  in  th«  middle  does  not  differ 
materially  from  tbc  ordinary  on«s.     It  is  a  little  longer, 


1/ 


Vt*^'"  ^""^i^artB^ 


id  has  a  tar^r  bell  moutli.  With  t1iis  iDitrument 
Conrcr$&t)on  c^n  he  readilv  carried  on  through  a.  dis. 
tance  of  li  to  2  milex.  Wc  have  convened  and  hoard 
singing  through  the  dintance  named,  although  both  tho 
singing  and  talking  were  in  the  ordinary  tone  n!  voice. 
A  Tow  whiipcr,  uttered  without  using  the  speaking 
trumpet,  is  aislincily  audible  at  a  thouund  Ivei,  and 
walking  tbrovgh  grass  and  M-ccdi  may  be  heard  At  a 
much  grcaler  distju>ce, — ScieHtifie  Amrriata, 


gcbitb. 


Mrmoir  c^tke  late  Alfred  Smt*.  By  his  Daikihtek. 
Wilh  a  Selection  from  his  Miscellaneous  Wrilinf^s. 
George  Bell  and  Sods,  York  Stroot,  CovcDt 
Garden.     1S78. 

There  ts  a  stage  in  the  life  of  a  man  ur  woman  at 
which  ihc  mental  rhzc.  instead  of  bong  wholly  fixed 
on  the  prcs<:nl  ur  Uic  future,  i<i  sometimes  turned  to 
dwell  with  iTitcrc:t[  on  the  past.  It  ix  still  a  yotithful 
stage,  but  it  is  in  that  advanced  youth  when  earlier 
youth  is  so  remote  as  to  Mrem  another  kind  of 
existence,  and  the  career  in  the  ^vorld  hat  been  so 
far  wo«  and  made  manifest  that  the  whole  eiietgies 
arc  no  longer  employed  in  striving  and  looking  for- 
ward. There  is  a  sJtniUr  era,  too,  in  the  history  of 
a  nation.  In  America,  at  the  present  day,  there  \% 
evidoDce  of  a  warm  and  growmg  love  for  the  few 
antiquitie*  which  the  earlier  AmeHcnn  colonisa* 
tion  can  show.  Old  mansiaa  houses  of  the  British 
Gorvmors  aro  jwrrouadod  with  a  halu  of  historical 
anociatinn ;  poema  and  raJes  without  number  ue 
'vnittca  to  portray  cbc  monucrs  and  incidents  oE  the 
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old  colonial  timea ;  crery  scrap  of  informuioa 
about  the  poets  and  heroes  of  thG«e  days  is  zealously 
collected  ;  and  this  worthy  enthusiasm  was  recently 
carried  to  sogreatanexoess.astomtstaLcea  weather- 
worn slab  of  rocic  for  a  runic  inici-iption  of  the  old 
Norse  discoverers.  Even  so  is  it  in  the  historv-  of  a 
science.  Electricity  ii  one  of  tlic  youngc:it  of  the 
scicnce«,  yet  it  is  old  enough,  and  settled  enough, 
to  begin  to  fcol  u  real  interest  in  its  youth,  and  in 
the  lireK  of  those  of  its  fbunden  who  bavo  passed 
away.  TI10  electric  telegraph  has  risen  Into  cxtst- 
cnco  within  the  memory  of  men  now  living  ;  never* 
thdess,  the  men  who  gave  it  birth  arc  one  by  ooe 
disappearing  from  llie  scene.  Their  work  lias  boen 
accomplished,  and  the  many  who  have  entered  into 
their  labours  u.lrc;idv  turn  with  reverent  ^'cs toward 
the  story  of  their  Iivos.  The  life  of  AlTrc-J  Sraec, 
by  bis  dattghtcr,  ^trs.  Odiing,  will  be  welcome  to  a 
number  ofelectricians,  to  \vhom  the  namcof  Smee 
is  familiar  as  a  household  w*ord,  and  who  desire  to 
know  something  of  the  character  and  life-labours  ur 
a  pioneer  in  their  science,  and  a  coatcinporary  uf 
Faraday,  Cooke,  Bain,  and  Wbeatstono. 

Biographies  by  female  relatives  of  the  deceased,  I 
so  common  at  the  present  time,  have  their  ndvan- 
tagea  and  disadvantages.  Tlicro  is  a  tendency  on 
the  part  of  a  man's  widow,  or  the  daughter  whom  J 
ho  loved,  to  magnify  each  petty  dct^  and  pcculiariiyfl 
of  his  behaviour  and  achievements  to  an  undtie^ 
importance;  and  to  sweeten  with  the  honey  of 
their  affection,  certain  personal  tiaits  which  were  a 
source  of  gall  to  all  other  jiarlies  who  may  have 
had  dealings  with  him.  Long  private  letters,  emi- 
nently suggcrtivc  of  the  waste  basket,  are  too  often 
made  a  source  of  \vearines,s  to  the  render,  because 
they  happen  to  excite  tender  feelings  in  the  memory 
of  the  writer ;  and  a  partial  and  biassed  view  of  the 
whole  man  is  presented  will)  the  most  charming 
candour.  On  the  other  hand,  such  biographic* 
genorolly  reveal  to  us  phases  of  the  man's  homo  life— 
a  subject  which  in  always  highly  intere^ting.  but  one 
which  the  ordinary  biographer  would  .■iCTuple  to 
unveil  oven  if  it  were  always  in  his  power.  Every- 
thing considered,  then,  we  think  iliat  biographies 
b^  female  relatives,  if  ihey  may  be  suspected  of 
giving  an  imperfect  picture  of  the  man,  at  leaht 
furnLsh  vriluablu  supplies  of  material  for  a  more 
correct  and  concise  biography  in  the  fului'e. 

The  most  striking  feature  of  iho  life  of  Alfred 
Siaee,  Ihc  accompushcd  pbyi^ician,  oculist,  dis- 
coverer, :md  invciuor,  was  the  varied  nature  of  hia 
pursuits.  From  the  beginning  to  the  end  of  hia 
busy  career,  ho  devoted  Himself  to  no  one  subject 
in  particular,  and  pursued  no  special  road  ;  but,  on 
the  contrary,  dt^'erged  into  every  by-path  Uwl  pre- 
sented ilscff.  As  a  consoqucnco,  he  led  a  good 
and  most  useful  life ;  but  a  life  wliich  difTusod  his 
energies,  and  weakened  his  fame.  Whcrcvrr  ho 
saw  an  abuse  that  could  be  corrected,  or  a  deficiency 
supplied,  Alfred  Smee  at  once  undertook  the  task, 
and,  what  is  more,  invari.ihly  succeeded.  If  ho 
went  for  a  holiday  to  the  sea-side,  he  was  sure  to 
discover  th:it  the  fishermen  needed  cheap  baro- 
meters or  storm  drums,  and  the  Eshermcn  straight- 
way had  them.  If  his  holiday  trip  were  to  the 
Highlands  instKid,  he  champ'iunea  the  crofters 
ag.iin«t  the  landlonU'  gamu.  Ho  was  cither  in 
ing  something — a  ventilator,  a  galvanic  batteryi 
opUnoQtw,  *  miAVai  qI  'e^wvUaa  bank  notes— or 
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be  mi  fighting  the  tnttle  of  science  against  the 
propagition  of  ferer  germs  in  milk  and  sewage,  or 
IB  tndng  the  spre^  of  the  potato  disease  to 
the  ravages  of  the  ap/iis  vastator.  In  1846,  the 
wtato  controversy  raged  to  vast  proportions,  and 
Mn.  Odiing  gives  the  following  amusing  extract 
frnn  the  I>ruT7  Lane  Pantomime  of  that  year  : — 

ScxKE. — A   ViUage  Fair,  with  s/ums,  &c.,  i^c. 
Little  hoy  lookitig  at  a  ptep-Uiaa.: 

Stfmmam. — Thit  b  the  a>lij  vaslaior.  as  you  may  see 

Vay  much  magnified  by  Mr.  Smcc. 
&r.— Pleup.  rir,  which  \s  the  aphis  and  which  is  the  t.itcr? 
SfewMMJi.— WhidKTCT  70U  Uk«,  my  young  InvestigMtor. 

Besides  his  public  controversies,  his  lectures, 
experiments,  and  book  writing,  his  occasional  letters 
OB  lightning  strokes  and  new  comets,  Smee  found 
time  to  itudr  politics,  as  well  as  attend  to  hts  pro- 
fessional duties  as  physician  to  the  Bank  of  England, 
ind  other  societies.  But  in  his  contests  for  the 
representation  of  Rochester  he  was  always  unsuc- 
cessful ;  the  only  check  to  his  versatility  which  he 
appears  to  have  sustained.  All  his  spare  moments 
were  given  to  the  preparation  of  his  large  works  : 
Electm-Sutiogy;  Instinet  and  Rea&m,  The  Eye,  the 
Mind  ^  Man,  and  My  Garden. 

The  Mind  ^  Man  contains  his  cherished  meta- 
physical system,  and  is  his  greatest  book. 

As  a  writer  he  is,  of  course,  gifted  with  unusual 
power  of  thought  and  fluency  of  expression ;  but 
he  too  evidenuy  lacks  that  inborn  sense  of  the 
beauty  and  fitness  of  words — without  which  no 
author  can  be  distinguished  for  style,  the  touch- 
stone of  literary  genius. 

Smee  possess^  great  powers  of  abstraction  and 
could  compose  some  of  hts  most  abstruse  passages 
while  others  were  conversing  in  the  same  room 
with  him ;  and  his  power  of  memory  niis  extra- 
ordinary, but  capricious.  He  detested  areumeot,  and 
was  intolerant  of  opposition,  his  mind  seizing  its 
conviction  at  once.  He  was  impatient  of  dullness, 
impetuous,  eager  and  quick  to  act  when  his  rapid 
decision  was  taken  ;  an  ardent,  restless,  active  soul, 
never  shrinking  responsibility,  and  full  of  self-trust. 
His  keen  and  fervid  imagination  soaring  after  new 
generalisations,  fostered  a  dislike  of  routine  and 
detail  which  grew  upon  him  in  life  and  led  to  care- 
lessness in  dress  and  money  matters.  Withal  his 
science,  there  was  a  hi^h  spiritual  caste  about  his 
mind  similar  to  that  which  sanctifies  the  memory  of 
Fanulay.  His  love  of  nature  amounted  to  a  kind  of 
passion;  his  delight  being  to  cultivate  all  kinds  of 
nowera  and  fruit,  and  make  pets  of  birds,  gold  fish, 
or  other  of  our  poor  relations  amenable  to  discipline. 
He  was  fond  of  London  Society  too,  but  only  tn 
winter ;  when  summer  came  he  was  off  to  the 
woods  and  fieldsand  to  his  model  garden  atWalling- 
ton,  SuiTCT'.  He  delighted  in  reading  books  oipure 
lictioa  and  imagination,  such  as  fairy  tales,  and 
poems,  a  taste  not  uncommon  amongst  men  of 
science,  who  relieve  the  strain  on  the  noetic  faculties 
hy  flights  of  untrammelled  fancy.  Like  Faraday, 
too,  he  enjoyed  a  contedyat  the  theatre,  or  a  panto- 
mime to  his  bearfi  content.  Alfred  Smee's  works 
show  bim  to  have  been  an  essentially  religious  and 
benevolent  man ;  but  it  is  pleasant  to  find  that  his 
Idndness  to  the  poor  took  the  most  humble  and 
TMoKeumtonifenoi  No  need/ person  ever  aiqualed 
to  Un  lo'ViD^Mri  wbm  tboMctirB  braio  was  stilled 


for  ever,  and  the  over-worn  frame  was  laid  beneath 
the  turf  of  Beddington  Churchyard,  the  sobs  of  the 
low  as  well  as  the  nigh  were  to  be  heard  around. 

Mrs.  Odiing  has  told  her  Other's  story  with  much 
taste  and  good  sense,  leaving  the  selections  from 
his  writings  to  speak  for  themselves.  A  very  fine 
engraved  portrait  by  Jeens  fronts  the  title-page, 
and  the  book  is  plainly  but  neatly  bound. 


Thb  Telephone.— The  telephone  will  be  fairly  tried 
for  military  out-post  work  during  the  forthcoming 
autumn  manceuvres  oE  the  German  and  French  Armies. 

Mr.  Alkxahder  McNab  writes  to  Engituering  to 

state  that  by  means  of  a  Hughes  microphone  trans- 
mitter, with  battery,  a  telephone,  conusting  merely  of 
a  frame,  coil,  and  vibrating  disc,  and  without  any 
magnet,  or  ether  piece  of  iron,  will  uttei  speech  distiactly, 
and  with  moderate  loudness. 

We  have  received  from  M,  Alfred  Niandet  a  copy 
of  his  recent  treatise  on  Telephones  and  Phonographs, 
It  is  a  complete  and  comprehensive  little  book,  printed 
on  toned  paper,  and  beautifully  illustrated.  It  is  pub. 
lished  by  J.  Baudry,  1$,  Rue  des  Saints-Pires,  Paris, 
We  shall  have  occasion  to  refer  to  this  work  again. 

The  Microphone. — Mr.  Alfred  Chiddey  has  pointed 
out  in  Nature  that  the  Microphone  acts  very  well,  and 
in  some  respects  there  is  less  jarring  noise  heard,  when 
it  is  placed  in  a  shunt  or  derived  circuit,  or  the  main 
battery  and  telephone  circuit,  i.r.,  in  such  a  position  that 
when  the  carbon  points  are  not  in  contact  the  whole 
current  will  flow  through  the  telephone. 

On  another  page  we  give  Mr.  W.  J.  Millar's  paper  to 
the  British  Association  on  his  microphonic  researches. 

The  Pkonooraph. — The  phonograph  experiments 
of  Professors  Fleeming  Jenkin  and  J,  A.  Ewing  confirm 
the  theory  of  Helmholtz,  that  vowel  sounds  are  made 
up  of  harmonic  partial  tones,  and  the  graapa  of 
partials.so  far  as  he  gives  them,  for  the  vowds  we  have 
investigated,  agree  fairly  well  with  their  results.  The 
vowel  quality  is  given  by  a  particular  resonator,  and  the 
pitch  of  maximum  resonance  of  the  resonator,as  stated 
by  Wills  and  Wheatstone,  is  an  important  dement  in 
determining  the  vowel  character  of  the  sounds  prodBced. 

Ik  the  near  future,  the  bora,  instead  of  carrying  an 
autograph  album,  will  have  a  phonograph  concealed 
about  his  person,  which  he  will  produce  at  the  unhappy 
moment,  and  request  his  victim  to  shoot  a  few  words 
into  it  to  remember  him  by.— Oi7  City  Derrick,  U.S. 

Thk  EuctUCLiaut^— AtthACuhilAublA^^JAsJs.'i 
p\ase  rt  Com?  WtoA»  mik  ^wi  Hae«.^  "&*  «»*»& 
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light  hns  beeo  pat  to  the  novel  purpose  of  {lluminating 
tbcnndi  and  the  sea  of  Mnnhattan  Beach,  in  order 
ibit  baUiintr  might  go  on  dnrin^  tho  cool  hours  of 
night.  Three  m-igneto-elcclric  machines  and  a  steam- 
engine  are  employed  at  the  great  bathing  pavilionf, 
and  a  light  equivalent  to  that  from  3,000  candles  'of 
shed  over  the  water,  even  to  a  disUince  of  several 
milia.  The  <ipcctaculnr  effect  o(  the  waves,  ard  the 
quaint  costumes  of  the  bathers,  are  said  to  present  n 
slninge  and  weird  scene. 

TmroKD  medals  and  Telford  proaiiunis  have  been 
awarded  by  the  Institution  of  Civil  EngiiYeeni  to 
Richard  William  Henry  P»get  Higgs,  1.-L.D..  Assoc. 
Ins*.  C,E.,  and  John  Richard  Oritlle,  A««>c.  Iti*t.  C.E., 
for  their  paper  on  "  Some  recent  improvements  in 
Djrnamo-electric  apparatus." 

In  (he  July  number  of  P»ggt^i<terfi  Atmalfit  there  is 
a  translation  from  thi;  worki  of  Ihe  Arabaln  chemist, 
Abou  Moutxa  Gofacr  ben  Hajjan,  which  describes  an 
expcritnont  proving  that  the  loadstone  loses  Its 
natutaf  force.  Gcber  flourished  in  tho  eighth  centurjr  of 
onr  era, 

W£  leam  from  VtttfiricHt  that  tlie  American 
[nQ»cng«r  telc^aph  will  be  introduced  shortly  into 
France. 

The  Thlrphome. — Count  du  Moncel  thinks  that  a 
thick  diaphragm  in  the  tclcphont;  acts  with  difficulty 
because  its  magnetisation  and  deinagiietisatioii  lakes 
place  mooe  slowly,  and  tliat  a  thin  diaphragm  acts 
belter,  not  because  its  smaller  mass  enables  it  to  vibrate 
more  rapidly,  but  because  it  can  be  magnetised  and 
demagncliscd  moic  quickly.  The  fact  elicited  by  Pro- 
fessor Hughes,  that  a  diaphragm  built  up  of  a  number  of 
thin  pUtes  laid  one  over  tbo  other  reproduces  the  sound 
in  a  clearer  and  louder  manner  than  a  single  disc, 
would  setm  to  support  this  view. 

A  PLSA  recently  put  by  Mr.  Eliiha  Gray  before  tjic 
French  Academy  of  Science.i,  to  Ihc  effect  that  he  was 

the  true  inventor  of  the  articulating  telephone,  and  not 
ProfMKor   Ball,  was  met  by  the  sUCemenl  that  the 

Academy  did  not  consider  it  (hctt  function  to  judge  the 

question. 

Tiie  MicRopHoifE.— Articulate  sounds  are  better 
reproduced  by  fine  metalised  charcoal  than  by  gas  coke, 
while,  on  the  other  ha»d,  simple  sounds,  such  as  the 
ti«k  of  a  watch,  arc  better  heard  by  the  latter. 

The  possibility  of  yet  being  able  by  means  of  Ihc 

microphone  to  tap  the  brain  of  its  Iho^jght,  is  a  itart- 

ling  idea  entertained  by  Professor  Hughes.     He  reavons 

tJmt  all  ihoui^ht  h   accompanied  by  an  uncon»cious 

actioB  of  the  srlicuJaling  organ*;  we  think  in  words 

mad  dream  ia  langaages,  French  when  we  are  Uving  U> 


Prance,  and  German  when  !n  Germany,  and  tbacfofc 
It  may  come  to  pa»  that  by  a  highly  sensitive  micro- 
phone of  the  future  the  articulate  vibrations  of  the 
head  will  be  made  audible.     Many  counter  reasons  can 
be  urged  against  this  theory  ;  it  might  be  pointed  outj 
that  the  lower  animals  evidently  tiiink  without  sf 
at  all,  that  men  think  when  their  articulating  orgaa 
are  paralysed  or  fixed,  that  articulation  is  a  slow 
cess  compared  with  the  flash  of  thought,  that  memory 
and  imagination  dwell  upon  scenes  without  the  effort  of 
expression,  and  that  dual  thinking  is  a  fact ;  but,  never- 
thcless,  Professor  Hughes'  notion  is  an  interesting  <uid 
debatable  one.    Wo  have  learned  by  the  microphone 
to  hearken  to  the  clash  of  atoms ;  will  it  yet  be  in  oar 
power  to  listen  to  the  working  of  the  brain  mcclianism 
and  hear  the  evolution  of  thought  f     We  doubt. 

The  PiioKOCRANl.— In  the  Voyagrs  Fantastlijuf  dt  \ 
^rano  de  Bffgeroc  TtetalXy  TK^\M\stKi  by  the  /jAnuri>i 
des  Bibiiopkiltt,  there  is  a  tale  entitled,  "  Ifittoiti 
Comi^t  drs  Etat  4<  la  Lnne,"  which  contain*  an 
account  of  a  mechanical  book  which  uttered  what  it 
bad  to  (ell  like  the  phonograph,  Cyrano  d«  Bcrgerac 
was  a  kind  of  Jules  Vcmc  who  nourished  two  centuries 
■go.  . 

Tmb   Setentifii  AMurUan  for    August  24,    gives  a 
detailed  description  with  drawings  of   a   simple  and     , 
inexpensive    phonograph    which    can     be    made    by  M 
amateurs.     It  consixtx  of  a  straight  rod  or  aquaiv  of  m 
wood  run  with  two  parallel  V  grooves  along  its  face : 
and  a  mouthpiece  with  diaphragm,  and  spring  point, 
constructed  to  glide  alorvg  the  rod  by  means  of  guides 
cut  in  the  frame  of  the  mouthpiece  in  such  a  position 
that  the  prabe  is  over  the  grooves.     A  strip  of  tinfoil  is 
smoothly  lapped  over  the  rod  and  held  by  b«>0s'-wa>. 
On  moving  the  mouthpiece  by  hand  along  Ihe  rod  and 
speaking  into  it  the  record  is  taken,  and  can  be  rinf> 
larly  reproduced. 

The  Elrctric  Ucttr.— It  is  stated  in  the  Wortd\ 

that  Mr.  Hollingshead  attempted  to  bring  JablocbkoflTi ] 
electric  candle  to  England,  before  he  resorted  to  M. 
I.ontin,  but  that  JablochkoS  demanded  no  less  than 
£350,000  for  his  English  patent  rights.  Mr.  Hoilings. 
head  did  not  happen  to  have  that  sum  handy  by  him  «l 
the  time,  and  so  he  full  back  on  the  more  modest  terms 
of  Lontin,  whose  light  is  now  exhibited  nightly  at  the 
Gaiety  Theatre.  Mr.  Hollingshead  dcr.ervei  praise  for 
the  energy  he  has  shown  in  establishing  the  electric 
tight  in  our  midst  in  spite  of  many  obstacles.  The 
"enterpriung  impresario "  has  at  last  brought  out  a 
"star." 

TftB  Australian  Intercolonial  Telegnph  Conference 
have  accepted  Col.  Glover's  terras  on  behalf  of  the 
Eastern  Extension  Telegraph  Company,  and  a  duplicate  ' 
cable  will  now  be  laid  between  Singapore,  Banjuewangie, 
atii  Voiv  tl&mm.  A  subsidy  not  eacocdlng  ,£33,400 
p«i  anwim  m\\  \a  ^v)^\ft\i:)  fu&  ut^Mom  tot  a  period 
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not  escMding  twenty  jrean.  These  cables  will  skirt 
the  coast  of  Jsva,  and  thus  dispense  with  the  land  lines, 
on  whicb  maaj  enora  at  present  occur  from  the  Dutch 
i^rators  knowing  English  imperfectly.  The  new 
cables  will  be  protected  by  a  complete  copper  envelope 
to  eadode  the  marine  insects  which  at  present  infest  the 
existing  cables,  and  are  said  to  cause  the  interruptions 
which  have  been  so  prevalent  of  late. 

The  American  Chemical  Society  propose  to  celebrate 
the  centennial  birthdays  of  Humphry  Davy  and  Gay- 
Lussac,  which  occur  on  the  17th  and  6th  of  December, 
1778,  respectiyely. 

Mr.   Edison  has   been  employed  to  devise  some  - 

means  of  lessening  the  noise  on  the  elevated  railways 

tt{  New  York.    These  railways  are  carried  along  the 

Ihoronghfaies  of  the  city  on  iron  girders  and  trestles 

Over  the  head  of  the  passenger  trafRc ;  and  what  with  the 

daoking  of  the  wheels  on  the  rails,  and  the  humming 

of  the  vibrating  rods  and  braces,  the  din  is  said  to  be 

fCiy  disagreeable.    The  action  of  the  railway  company 

in  employing   Mr.  Edison  has  been  taken  under  the 

pressure  of  a  petition  signed  by  a  large  number  of 

medical  men  who  charge  the  nuisance  in  question  with 

producing  irritation,  hysteria,  and  even  dementia  in 

persons  residing  within  reach  of  the  noise.    Mr.  Edison 

has  been  engaged  in  analysing    the  sounds   b     the 

phonograph  and  phonautograph . 

Edison  has  invented  a  machine  for  condensing  (he 
Qoise  of  the  elevated  railways  in  New  York,  running  it 
down  a  pipe  to  the  Battery,  loading  it  on  the  Sound 
steanbeats,  and  dumping  it  near  Rattleborough,  Vi. 
Great  man,  that  Edison  I  The  Rattleborough  people 
•apect  to  can  the  noise  and  sell  it  for  Fourth  of  July 
celebrations.— PAi/.  BulUHn,  U.S. 

Wi  ar«  glad  to  learn  from  the  journal  of  the 
Ttitgrapk,  U.S.,  that  Mr.  Frank  L.  Pope,  of  the  Western 
Union  Telegraph  Company,  and  Mr.  C.  H.  Haskinx 
Gen.  Sup.,  of  the  North  Western  Telegraph  Company, 
haTe  arrived  safely  in  the  Queen,  at  New  York.  These 
gentlemen  express  themselves  as  highly  pleased  with 
their  reception  abroad,  and  desire  our  contemporary  to 
return  their  sincere  thanks  to  those  who  received  and 
entertained  them  so  kindly,  and  whose  courtesy  they 
will  erer  hold  in  pleasant  recollection.  There  is 
nothing  which  tends  so  much  to  that  most  desirable 
thing— ft  mutually  friendly  spirit  amongst  the  electri- 
ciaas  of  Great  Britain  and  America — as  these  reciprocal 
^^ts  paid  by  eminent  members  of  the  fraternity. 
Sometimes  we  journals  of  the  craft,  on  both  sides  of 
the  Atlantic,  have  occasion  to  use  banter,  and  even 
ridieule,  but  it  Is  done  for  the  sake  of  piquancy  and 
amusement,  or  for  wholesome  correction,  and  not 
at  all  from  ill  feeling.  Any  casual  freak  of  that  kind 
b  but  tbepUjof  light  on  the  fretted  surface  of  a  stream 
of  dMp  mad  eorXml  good  fellowship,  which  will  nevet 


fail,  we  trust,  in  showing  itself  to  members  of  our  common 
prufiMsion  when  they  come  among  us  personally, 

Thr  American  Popular  Science  MonlUyioT  August 
(1).  Applelon  and  Co.,  Broadway,  New  York;  London 
TrQbner  &  Co.,  Ludgate  Hill),  contains  an  interesting 
article  on  the  Teredo  and  its  depredations  in  submarine 
cables.  There  is  also  a  sketch  and  excellent  portrait  of 
of  Mr.  T.  A.  Edison. 

Th  It  Continenlal  Telegraph  Company,  U.S.,  ifl 
expected  to  begin  public  business  between  New  York 
and  Philadelphia  on  or  about  September  tst. 

Moi.LE.  DoDu,  a  young  telegraph  operator,  who  dis- 
tinguished herself  during  the  Franco-German  war  by 
an  act  of  courage  and  devotion,  has  been  decorated 
with  the  Cross  of  the  Legion  of  Honour.  Shut  up  in  a 
chamber  through  which  the  telegraph  wires  conveying 
despatches  to  the  German  Army  passed,  she  destroyed 
the  connection  at  the  risk  of  her  life, — The  ContineHttd 
Caaette, 

We  have  received  from  the  Director- General  of 
Italian  Telegraphs,  Rome,  a  large  and  finely  executed 
chart  of  the  government  telegraph  lines  in  Italy,  which 
has  just  been  published  by  the  Administration, 

We  have  also  received  a  specimen  sheet  of  th< 
Ronald's  Catalogue,  from  Mr.  A.  J.  Frost,  librarian  to 
the  Society  of  Telegraph  Engineers.  This  catalogue, 
which  contains  more  than  12,000  entries,  will  probably 
extend  to  over  600  pages,  and  is  believed  to  include 
every  important  work  and  almost  every  paper  which 
has  been  published  upon  the  subject  of  electricity  and 
magnetism  up  to  the  date  of  the  author's  death  in  1873. 
It  also  forms  a  v.iluable  catalogue  of  scientific  works 
generally.  Sir  Francis  Ronalds  devoted  the  greater 
part  of  his  lifetime  to  its  compilation  and  in  the  forma- 
tion of  the  valuable  library  now  in  the  societjr*! 
possession.  The  price  of  the  catalogue  will  be  i6s., 
and  for  a  special  librarian's  form  proposed,  printed  on 
one  side  only,  20s. 

We  learn  from  Engineering  that  a  torpedo  corps  hal 
been  formed  for  New  South  Wale9,  under  MajoiT 
Cracknell,  the  chief  electrician  of  the  colony,  Th« 
torpedos  employed  by  the  corps  arc  sunk  in  the  waterS 
of  Sydney  and  connected  by  submarine  cables  to  the 
harbour  stations, 

CapT.  Trhrk,  of  the  French  Navy,  has  invented  an 
electric  brake  by  which  the  speed  of  a  ship's  engines 
may  be  controlled  by  touching  a  button  in  the  cabin  er 
on  the  quarter  deck, 

M.  CoPERC,  Director  of  the  French  Postal  Telegraph 
Department,  proposes  10  tax  each  commune  receiving 
weather  reports,  at  the  rate  of  £^  yearly.  This  step 
has  evoked  much  discontent  and  will  probably  be  iritb' 
draita. 
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ATMOsfHCKic  Elrctkicitv  and  Plant  Live. — Ac* 
cording  to  M.  Grandcau,  atmosplwric  electricity  is  x 
powerful  ag«iit  in  tfa«  proGV»  of  assimilation  amongst 
vegetables.  He  says  thai  plauis  defended  from  ii« 
laflucncc  have  built  up  fifty  ur  »ixly  per  cent,  less  of 
living  (azotic)  matter  thAti  those  exposed  to  ordinsry  con- 
ditions. Thopiopoftionaf  »jth  is  higher, and  th.ilufwalei 
lower,  in  plants  sheltefedfromtha  action  of  almospbcric 
electricity.  The  electric  screen  enclosing  the  plants 
experimented  on  was  formed  of  four  triangles  of  iron 
The  plants  were  maise,  tobacco  and  wheat ;  all  olher 
conditions  wcvt  the  same,  but  of  the  two  spccimiMis 
pitltd  against  each  other  Ono  was  screcrkcd  from  atmos. 
phcric  electricity  and  the  other  wiis  nut.  The  plants 
after  h<nng  allowed  lo  grow  for  several  monlh-i,  were 
then  meaiiured,  weighed  and  analysed.  Ail  the  experi- 
ments exemplify  the  above  percontape  in  the  most 
striking  manner.  The  pl.inls  iMted  are  tall,  but  low 
growing  plants  arc  equally  influenced  by  atmosphene 
electricity.  This  fact  may  help  to  explain  the  absence 
of  herbs  iiodor  certain  trees.  It  shotild  aI»o  to  men- 
tioned that  the  total  development  of  the  plant  is  pro- 
portiynal  lo  that  of  the  axotic  matter,  as  in  growth, 
under  normal  cortditions,  M.  Bcrthelot,  in  a  subscijuent 
note  to  th<r  Academy  on  this  subject,  draws  attention  to 
the  diiicuvery  made  by  him  that  free  nitrogen  united 
itself  tg  organic  matter  undtr  the  action  of  electric 
currents  not  ontjr  from  ordinary  induction  coils,  but 
from  Eocblc  voltaic  batteries)  for  example,  five 
l^clunchd  cells  :  the  proportion  ol  nitrogen  thus  fixed 
in  seven  months  on  paper  and  dextrine  being  I'^a 
tliousaiidihs,  whtdi  will  represent  about  ij  liuiidiedths 
of  matter  analogous  to  the  nitrogenised  compounds  of 
vegetables.  It  would  thus  appear  that  tho  slow,  con- 
(inuou!!  action  of  feeble  atmospheric  currcnls  on  vege- 
tation has  a  far  more  important  bearing  on  agriculture 
Iban  the  furmattun  of  nitrous  and  nitric  acid  with  their 
ammoniacal  salts  by  the  violence  oC  the  lightning  flash. 

M,  GranbraI',  in  a  subsequent  nolo  to  the  Freach 

Academy,  hus  supplemented  the  results  given  In  the  last 

note.     By  nid  of  a  Thomson  quadrant  clcctromctef  and 

water-dropping  collector,  he  has  measured  the  <!lectrili. 

[Cation  under  and  in  the  nei^hliouriiood  of  those  large 

'  iheltvrirLg  trees  and  bushes  which  appear  to  Impoverish 

the  soil  beneath  them.     He  finds  that  the  potential  bc- 

aeath  these  trees  is  nit,  while  there  is  a  sensible  positive 

itenltal  beyond  the  area  which  their  foliage  shelters 

ncsc  experiments  of  M.  Grandcau  show  Uiat  it  is  not 

iVanl  ol   moisture,  light,   or  heat    alone,  but  want  of 

•locttidty  also,  which  renders  the  shatle  of  dense  trees 

M  Inimical  to  herbs  and  undergrowth. 

ELBCTKtCITY  AKO  Gardkkixc  — Prof.  J.  Mcagno 
ids  that  in  grape  growing  a  decrease  of  tho  intensity 
;|)m  available  light  hinders  the  formation  of  sugar; 
and  ihAt  the  formation  of  other  products  of  assimila- 
(mw  tM  i^ccljjr  ^Dj>»rlionate  to  the  intensity  of  the 

Ptorhaps  tbo  tSwe  Is  not  far  distant  when  the  electtic 


light  will  be  used  for  forcing  rare  fruits  and  Qof 
during  out  dark  wiutcrs,  as  much  as  artificial  beat  ill 
now. 


Til£  experiments  oE  M.  Graadcau  described  in  ti 
above  note,  also  point  to  a  time  when  the  atmosphere 
of  a  forcing  house  may  bo  adr3atagcou»ly  charged  with 
electricity  as  it  is  now  charged  with  beat-  The  nature 
of  iron  conservatories  and  rineties  lend^  to  act  as  a 
screen  to  atmospheric  electricity,  and  there  ii>,thereforo,' 
all  the  more  reason  th.it  electricity  should  bu  artificial) 
supplied. 


re 

i 


A  N«w  SiNOLK  PLt;io  Cbuu.— Mr.  IViIvcrmacher  has 
invented  a  novel  form  of  element  in  which  the  atmos- 
pheric air  acts  as  a  dcpoUriser.  The  cxdtirtg  liquid 
(dilute  sulphuric  acid,  caustic  potash,  or  salammoniae) 
is  placed  in  a  porous  cylindrical  pot.  Into  this  is  plunged 
a  rod  of  amalgamated  line  asaocgative  pole;  while  the 
po^tlve  pole  is  formed  of  a  long  curl  of  6ne  platinum 
or  silver  wire  rol'ed  round  the  pot.  The  spirea  of  thii^i 
wire  arc  sufficiently  wide  apart  to  avoid  capillary  action  "' 
and  as  they  enwrap  the  pot  they  come  in  contact  at  an 
infinite  number  of  paints  wllh  the  liquid  which  exudes 
from  it.  It  is  at  all  these  numerous  points  of  contact 
that  the  air  exercises  its  oxidising  action  and  effects 
depolarization.  The  battery  can  be  charged  urilb  liquid 
and  discharged  again  by  turning  a  lap.  If  zinc  and 
liquid  be  supplied  it  will  last  indefinitely,  because  the 
air  is  always  at  hand.  The  electro-motive  force  of  a 
cell  charged  with  caustic  potash  solution  is  about  i| 
volts  on  an  average  ;  with  pure  sulphuric  acid  diluted 
with  9  parts  of  water  tho  cleclro-motive  force  is  ftfi 
volts.  Wilb  a  cell  having  a  silver  wire,  a  porous  pot  of 
good  quality,  14  centimetres  high,  and  35  millimetres 
in  diameter,  the  resistance  was  only  1*3  ohms.  To  give 
some  idea  of  polarisation  it  should  be  mentioned  that 
when  the  circuit  was  doscd  by  a  shunt  of  10  ohm* 
during  10  minutes,  the  cleclro-motive  force  dinimshed 
about  16  per  cent.,  and  it  relumed  lo  Its  origlftal 
value  after  the  circuit  had  been  opened  three  miautes. 


I 

4 
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Ta  the  Eiiihr  of  Thk  Tsliokapiiic  JoUbkal. 

Sib, — In  Mr.  W.  Dcnnelt's  p.tper  on  "A  Singld 
Current  Duplex  Translator"  in  the  TeLKCRAmtC 
Journal  (or  igth  Jul^,  1878,  the  expression  "com. 
pensation  current "  is  anilKguans.  CompensaiiM 
currents  were  used  in  some  of  the  0rigin.1l  duptoi 
systems,  but  I  believe  they  are  generatly  discarded  now. 
The  current  from  battery  b  divides  between  the  ti  ' 
coils  of  differential  relay  E.  If  ttie  "down"  slati' 
is  sending  at  the  same  time  the  current  in  the  outer 
(connected  to  line)  is  neutralised,  and  coasequetil 
tho  current  in  the  Inner  coil  (joined  to  rheostat)  prej 
pondcfittes  and  therefore  actuates  the  relay  tongoe. 

In   the  sketch   I  observe    that  the  copper   pole 
VA^very  A,a.nd  the  sine  pole  of  battery  0,  af«  conaeelad 
lo  ca.TV,ti.    \  vVvcV  ti»  i<>M  ^\«s  of  both  batt«iir~ 
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AoiM  be  to  eanh.    If  sol,  peitups  Hi.  Dconett  will 
Idndly  rxpUin  why. 

The  second  relay,  or  automatic  key,  Appcan  to  me 
macccsMfy,  «s  the  toundcr  can  be  m&de  to  itniwer 
Ac  Mrac  purpoM  by  placing  it  directly  between  tbo 
taBfOK  and  the  woriiing  oonUct  of  the  diRcrcntinI  rcby, 
cowirctine  atmaCur*  of  »ouniler  to  lermiriAl  f,  .tof) 
di*  fUndard  on  which  it  falls,  when  aitnictoi],  to 
lenninKt  r  of  the  switch. 

In  single  woriciBg  batt«ry  a  i*  used  for  "  down  "  and 
battery  8  (or  "  up  "  line,  but  in  transUtion,  battny  ■ 
based  (or  "  down  "  line.  UdIcm  the  resistance  ul  the 
two  nctioni  is  the  sarac  tho  baltciy  must  be  unsuitable 
inoM  tM«. 

By  joining  pCTTnan^nlly  terminal  fi  of  one  switch  to 
Itmuial  c  of  the  othfr,  ani)   ronviving  the  cuoiiccttan 
btlwoen  terminiils  u  and  <j  of  each  switch,  the  proper 
butery  power  (or  trantlalioa  wootd  be  obtained. 
I  am.  «ir, 

Your«  truly, 

H.  A.  W.  FANSHAWB, 

S^tnobct  and,  i8;8.  Indian  Telegraphs. 

Tf  tK»  Bdiiur  oftttK   TsLCoiUPHic  Journal. 

Sib, — In  your  issue  n(  July  irt,  lit^H,  in  oommentlng 
on  the  <:]aims  of  ProfcMor  TliumKin  and  tny»elf  lu  the 
tsTcntion  of  the  Telephone  [^lay,  aa  contained  in  a. 
<boft  note  to  Nature,  of  Jtine  Totli,  you  rent.irk 
that  the  application  of  the  microphone  to  this 
purpose  was  pointed  out  by  Pralenor  Hurhes 
at  the  (Dcclinf;  of  the  Physical  Society,  On  June 
17th,  Your  writer  could  scarcely  hare  noticed  (hat 
the  note  in  Naturr,  on  which  hia  remarks  were  based, 
w«*  dated  Pbiladdphta,  UiDC  yth,  us  that  date  would 
ciearly  anticipate  the  appUcation  icjjj'cstedliy  Piofessor 
Hughes. 

Piofrninr  Tbiimu>n  and  myself  exhibited  a  successful 
wocfcingmudelof  an  invention,  at  the  Franklin  Institute 
a>d  etMwhere,  on  June  4th,  accounts  of  which  were 
wJhliAfd  in  the  pnpcm  of  IhU  city  on  the  following 
oar.  kespectfully  yours, 

EDWIN  J.  HOUSTON. 
Central  High  School, 

Philadelphia,  August  sand,  1678. 

\\ti  our  note  of  July  ist  wc  had  no  intention  to 
drpriw  Pro(eiM>rn  Ilniiiton  and  Thomson  of  the  mvrll 
of  this  application,  but  merely  to  point  out  that  such  an 
application  had  been  already  suggested  in  Eitglaad. 
Ev«n  if  theM  gentlemen  had  nut  actually  dune  the  thinff 
before  Professor  Hughvs  suggested  it,  the  credit  of 
perfonnancc  would  still  have  been  theirs.^Ed.  T.  J.] 


7I»  iht  Edilar^XHti  TELUOHAPHir.  Journal. 

Dsai  Sia, — In  your  i.-uue  a\  ist  insi.,  I  notice  Piotessor 
Hughei  bos  ciiiplafol  the  micio|)honc  to  actilc  the 
CDntioveisy  l«[wccii  Colonel  Navex  vl  Belgium,  and  Count 
da  Monoel,  respecting  the  exjilanaiion  ot  ihe  physical 
actiod  o(  ttie  anicuUtiiig  tclcpliane. 

Having  bad  peitiaps  as  niaiiy  (acilicicn  fur  espciimcnt- 
kig  in  this  (lirection,  antl  those  expniment?  having  had 
Ibcir  ongin  in  tl»e  ycant  iK6if  and  1^70;  and  hating  been 
continued  up  10  Uk  prcKiii  time,  it  may  be  iiitcrcsiin^  to 
yoor  readers  to  know  th.it  [  have  atmcii  &C  jiicciscly 
■rolLir  ooocluuon*  to  Professor  Hughes  in  respect  lo  the 
Itoductioo  of  wuBd  in  Ike  tiMgattiied  e!>K'.  These 
lusioos  had,  In  the  first  instance,  been  dcrivrd  from 
wih  alieraaiirig  curienli  from  a  secon^Isiy 
laake  aud  break  beinig:  a  tuning  fork  similar  to 
thctt  employed  by  my  brother  Cromwell  in  hb  Harmonic 
Telegraph,  patented  m  1870. 

Using  tbca  these  current),  alnHNt  all  dcscnptions  ol 


tiMOtoHica  will  prodtice  barmoaH:aoanda,>oa)c  feeble,  others 
mote  Intense ;  of  the  feeble  class  may  be  plaosl  &rst  the 
iron  rod  surrounded  hy  a  coll  slmilai  10  fUcu's  receiver. 

Tlic  ttcorid  form  is  that  n!  an  iion  hollow  ooiiC  iit 
funnel,,  in  the  spout  of  which  Is  placed  a  bar  magnet,  the 
Wire  or  c^i  licing  wrapped  on  the  ootudc. 

The  third  is  an  irun  lube  placed  in  a  coll,  In  wh'ich  Is 
inserted  the  poles  of  two  bar  magnets,  the  tMnh  atid  south 
poles  approaching^o.within  an  inch,  so  thai  the  OciMnl' 
pan  of  Oie  hollow  core  It  highly  mai^netised. 

This  tatter  form  gives  articulate  sound  from  a  m!era< 
phone  sender.  It  may  be  nrgol  tha:  m  the  expaimcnt 
dctciibcd  by  Prof.  Hughes  ibe  l>Ar  magnet  resting  on  the 
top  of  the  coll  shown  in  fig.  1,  p.agc  $fM  (TBLSonAraiC 
JovRKiO,  is,  alter  all,  a  moJiricaiiuii  of  ilic  *ibiari«y  plate 
of  the  Bell  icIe|>liL>fie,  that  tbr  alii--(naduri  in  the  cu'icnt 
flowing  ilirough  the  cuti  would  set  ibc  bar  in  vibration,  and 
choK  vibrations  bdog  oommunieatcd  to  the  resonating 
sounding  board,  become  aujfmented  and  easily  audible. 
But  ii  will  be  Kcn  that  the  hollow  iron  tute  is  free  from  this 
objection.  71)e sound  bein^  piuJuccdlKtwccii^il  1  may  use 
the  term)  ihe  Cuircnt  flowing  thtou^-hthc  coil  and  the  m^* 
netism  in  the  cote,  so  thai  when  the  rclaiii:)ns  between  them 
arc  disturlxd  a  soooiuus  vibiaiiuii  t^  the  result. 

f  ha«c  succeeded  In  constructing  a  receiver  which 
depends  erillrcly  on  the  magnetised  core  &s  the  souiee  of 
power,  iiidcpeodcntly  of  the  vibcatoiy  plaic  usol  in  the 
Bell  telephone.  It  gives  very  clear  sounds  and  will  answer 
to  cither  the  currents  cnntcyed  by  the  microphone  sender 
or  from  a  Bell  telephone.  TIksc  mults  I  hope  to  be  able 
to  make  the  subject  of  a  communication  to  one  ol  the 
srjcietics,  wltcic  diaKiaiiis  and  experiments  will  explain 
more  clearly  the  methods  emjiloyed  and  the  rctults 
obtained  than  I  can  possibly  do  by  this  letter.  I  have 
likewise  been  examining  the  action  of  the  microphone,  and 
shortly  I  shall  gi«  itctaiW  of  experiments  which  will 
lubrcrt  Prol.  Ilugbea'  Iticoiy  uf  molecular  contact  and 
vibraliuii  as  clearly  a»  his  cxpciimcnts  liavt  assisted  the 
labours  of  the  Count  du  Moncel,  who  has  ht1pe>1  contidcr- 
abljrin  throwing  much  li^ht  an  this. at  present,  impct- 
foctiy  known  aaiaa  ol  the  iiiticulate  tdcphoiic. 
I  am,  dear  Sir,  yours  «iy  u  j|y, 

fllKUK.  U.  VARLEY. 

Sept.  lo,  t8;8. 

J.  J.  Kahir, — Many  th;in1cs  for  your  letter.  Yfl 
suggwflions  arc  good,  and  wc  will  cirtainly  bear  them 
in  mind,  No.  tsj,  Tet-KaKArjttc  Jo(;itr(At  ws  sent  as 
you  requested. 

THE  ELECTRIC  LIGHT  AT  SEA, 

The   following  inlerenting  loiter  has  been    rtOeW 
by  Messn.  Siemens  Brothers  r — 
S.S. "  FacB<Uy." 

London,  August  Itth,  iBjSt 

Diun  StKS, — During  our  last  voyage  homeward 
from  New  York,  wc  had  a  proof  of  the  utility  of  the 
electric  light  on  board  ship. 

On  the  night  of  the  tSth  July,  near  the  Georges  Bank, 
we  narrowly  escaped  collision  with  a  Lnrge  falUrigged 
^hici,  undor  the  fallowing  circumstances  :— 

About  10.30  p.m.,  wind  fresh  from  westward,  fog 
very  dense.  Suddetily  we  heard  the  sound  of  a  bell 
ringing  furiously,  at  a  >hort  diNtnnoc  nearly  nhc:id.  We 
immcidialuly  slopped  our  engines,  and,  supposing  it  to 
beaRsherman  , It  anchor  or  almost  stAti>iii»ry,  I  ordered 
the  wheel  tu  be  ported;  .-kt  Chexamc  mumcnt  the  electric 
light  pierced  the  fog,  and  plainly  showed  the  bead  sails 
of  a  ship  he.iding  to  Ihe  southward  and  crosunx'  Ibe 
bow.  Not  a  moment  to  be  1<j:i{,  we  shifted  the  wheel 
to  statboaril,  pul  the  portenginei  full  speed  astern,  and 
St  aTbQ3.td  etv^inu  Wll  »9«cd  ibi^ad,  and  clfeaeol  bcc  <a<f 


I 
I 

I 


390 


THE  TELEGRAPHIC  JOURNAL. 


[September  i;,  i97^ 


ft  few  te«t  only.    Onr  look-ool  men  say  Ihcycoutd  have 
»lcpp*^  on  her  *tem. 

She  appcatL-d  to  br  full  ot  pnasengen,  and  Itic  ctiM 
of  irwata  and  cbildrvn  xrcrt  Itctrtrending.  I  n<rvcr 
shall  iorget  it.  I  hatlnl  ihrm  several  limn,  telling 
Ihem  they  were  safe;  but  it  wa«  no  ca^  matter  to  gri 
them  la  realise  it,  seeing  death,  as  It  were,  staring  tlicm 
in  the  face. 

Uf  L-oune  they  cuuld  sec  nothing  but  out  powerful 
li^t,  whereas  wc  conid  plainly  see  people  and  crcry- 
lhin)(  on  board  lh<^  Other  ^ip.  Had  I  not  been  able  to 
»*e  her  so  plainly,  and  the  way  she  was  j;oinjf,  we  must 
have  gone  over  her,  or  she  might  have  slnick  us  on  the 
port  bow :  in  cither  case  the  lu^i  of  life  must  have  been 
great,  anil  oven  now  It  se«tns  ierri1>le  to  contemplate. 

In  this  particular  c:L8e  wc  Are  more  than  n  thousand 
time!  componsdicd  foi  the  trouble  and  expense  in  filling 
our  electric  light,  and  I  wish  all  otiter  steamship  ownera 
would  adopt  it  as  a  means  of  safety  in  navigation :  for, 
I  believe,  when  Ihc  n-nectors  are  pniperly  adjusted,  thai 
the  land  as  Wicll  as  ships  may  hi:  setn  on  a  dark  night 
in  time  to  avoid  danger. 

I  am,  dear  Sirs, 
Yours  faithfully. 

(Signed)    SAM.  TROTT. 


(Smerul  Stitnre  Columns. 

Rbsults  Of  TUB  SoLAK  ECLil^E,— The  mo«  striking 
(act  about  the  recent  solar  eclipse  was  the  greatly  di> 
Ifiinished  hrightncMof  the  corona  as  compared  with 
the  eclipse  o(  1871.  That  echpsc  look  place  during 
one  of  the  sunspot  periods,  or  times  of  great  solar 
activity,  ac-cumpanieil  by  a  largo  red  corona,  many  spots 
and  prominences,  magngtic  norms,  Attoix.  and  earth 
currcnls,  as  well  as  heavy  rainFall  and  freedom  from 
(amines.  This  pmcnt  ycir  there  arc  few  or  no  spots, 
the  prominences  are  much  rarer,  the  magnecs  arc  un- 
dislur1>ed,  there  ar*  no  aurora,  and  it  may  aUo  be  noted 
that  there  are  110  famines.  This  ycnr  also  the  corona 
il  snail  and  white.  In  1871  Ihc  continuous  spectrum 
ct  Um  corona  contairtcd  a  great  number  of  brighter 
lines,  caused  by  irruptions  ol  glowiiij;  );ai  bundling  inlo 
the  sun's  iippci  atmosphere,  and  indic.iling  an  ititoisc 
energy  of  heat.  This  year  those  bright  lines  arc  absent, 
drawing  that  Iho  solar  energy  is  lessened  ;  a  fact  borne 
out  by  the  decrease  of  «nl,if  radiation  lo  the  earlli  this 
year.  The  continuous  spectrum,  which  is  due  lo  solid 
or  lii]uid  bodies,  shows  by  its  want  of  bri)[]it  lines  that 
the  cooler  envelope  has  settled  down  closer  on  ihe  sun 
and  that  there  is  waning  of  its  internal  cnergj'.  These 
solid  .ind  liquid  particles  are  supposed  lo  be  meteoric 
bodies.  According  to  one  measurement,  the  cromo- 
sphere  was  found  to  be  3,000  miks  in  Ibiclcness.  The 
upper  and  lower  portions  of  the  sun  were  graced  by 
nqwisile  tracery,  bending  over  right  and  left  like 
plumes  of  ostrich  feathers,  the  intervals  bi>lween  being 
of  a  delicate  blue.  The  slruclarc  of  the  corona  Was 
dislioclly  less  lilanicnlal  lltan  before.  Prof.  Cleveland 
Abbe,  piusliatcd  hy  weakness  at  a  point  midway  up 
Film'  Wrak,  bad  Ibc  rare  fortune  to  note,  with  the 
a^tcJeye,  t/ny  giagahr  appearances  of  the  stieaj)\eTS, 
m^icA  0rv  a /aminoua  hiX«,  exteoding  far  beyond  t^a 


corcMia.  As  sem  by  tome,  h  resembled  a  wind  vaneiv 
shape,  the  black  disc  of  the  sun  occupying  its  middlar| 
and  the  three  comers  projecting  beyond,  its  Ecn«ral 
direction  being  that  of  the  ecliptic,  Prof.  Abbe  likened] 
it  to  two  triangles  crossed  at  tight  angles  with  tb 
moon's  (Use,  in  the  middle  region  common  to  both ; 
giving  streamers  nearly  at  right  angles  lo  the  txHf 
a  result  toully  unexpected  but  now  beyond  dout 
Prof.  Abbe  attributes  these  stteameTS,  which  extend  to 
live  or  six  solar  diameters  from  Ihe  sun.  to  meteor 
streams,  white  Prof.  Newcome  regards  Uiis  matter 
causing  the  xodiacal  light. 

Thru  dark  lines  observed  in  the  coronal  spectrum  ar 
the  evidence  of  polarisatiun  of  the  sun's  light  receiva 
endorse  the  belief  that  the  coronal  light  is  due  partl/l 
tfi  true  solar  ligtit  reflected  to  11s  by  (be  molecules 
of  corona,  as  it  reaches  them.  Professor  Hastings  de< 
clarci  the  polarisation  to  be  tangential,  a  result  which 
can  only  be  expbined  according  to  our  present  know, 
ledge,  on  the  amusing  supposition  of  itr  crystals  ik  (i«j 
suh'i  atnunfhen. 

Profcsmn  Watson  and  Swift  have  signalled  aa] 
'at ra- mercurial  planet  which  may  turn  out  lo  be  tiMj 
suspected  Vulcan  planet  of  Lcvcrrier. 

The  black  shadow  of  the  moon,  its  rim  (ringed  bf ' 
a  coloured  iris  or  spectrum,  as  seen  from  the  Mmmit 
of  Pikes  Pttak,  cleaving  its  way  along  the  lower  air 
was  a  most  striking  sight,  artd  appeared  solid  enough 
to  sweep  everything  before  it.  On  the  wide  expanse 
of  the  Alkali  I'laini  round  Saparation  and  Preston- 
plains  broken  by  no  object  save  the  wonderful 
avenue  of  telegraph  poles  along  the  railway,  and  the 
solitary  water  lank  aivd  telegraph  operator's  house. 
all  was  clad  in  a  weird  and  leaden  light.  The  fall  of 
temperature  during  the  eclipse  at  some  of  the  most 
Roulherly  stations  was  about  ao°  Fah.  Edison**  tan- 
meter  showed  distinctly  (ho  passage  of  the  slit  of  the 
telescope  lo  which  il  wa*  attached  from  ihe  dark  disc 
of  the  moon  to  the  image  of  the  corona.  Not  giving 
iliiantilalive  results,  however,  it  was  of  no  service,  and 
Professor  Voung  resorted  lo  a  lhermo*clcct(>c  pilci 
with  which  he  discovered  a  beat  line  in  the  ultra  red,  a 
result  which  opens  out  nnolher  new  field  for  future 
eclipses.  On  the  whole  the  last  eclipse  hasbeen  a  most 
Successful  One,  and  not  the  least  of  its  success  is  the 
eagerness  lo  which  It  has  given  rile  among  astronomers 
to  behold  Ihc  next. 

A  New  Mstal.— M.  Lawrence  Smith  announced  the 
diicovery  of  a  new  metal,  which  he  has  called 
"  Mosandrum."  It  is  found  tn  the  mosandria  earth,  ■ 
mineral  bclonginn  to  the  gndolinile  family,  and  is 
analogous  in  its  properties  to  cerium  and  terbium.  This 
"new"  metal  has  since  been  proved  to  bv  terbium. 

AKTlCVtATlON. — We  make  the  following  qaotatttm 

from  an  exhaustive  and  excellent  paper  on  "  Speahin^ 

MacVtnes,"in<n)o(i  W-rrdi  tor  jaly : — "Artlwlate  wuod* 

'   wc  aWVmb'M  c&n\i«M.^n.v«4k\«Vi\«<t^tnenta,  vowels 
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ami  eoawouits,  the  formvr  being  the  grouadwork  of  the 
titter,  or,  as  Max  Mfiller  remarks,  'consonants  fall 
nder  the  categoiyof  noises,' due  to  the  working  of 
tbe  nncbaaism  producing  them.  The  pure  vowels  are 
prodaoed  bj  a  con  tiouous  expiration,  the  mouth  being 
kapl  open,  but  the  mm  of  its  cavity  varied  by  altering 
tto  position  of  the  lips  and  palate.  The  vibration  of 
the  vocal  chords  yield  an  indiscriminate  mixture  of 
nunds— «  compound  tone  1  th«  mouth  forms  a  reson. 
sot  chamber,  like  a  cave ;  and  by  adjusting  the  sice  of 
this  chamber  certain  elements  of  the  compound  tone 
an  strengtheacd  to  the  exclusion  of  the  rest ;  just  as 
thf  sound  of  a  Jew's  harp,  when  held  bctweon  the  teeth, 
binteo«fled  by  the  resonance  of  the  mouth,  and  modi- 
fied by  the  uae  we  permit  our  tongue  to  give  the  cavi^. 
TImm  changes  can  bo  recognised  if  we  pronounce  suc- 
cessively «  (as  in  he),  a  (as  in  hay),  o  (as  in  oh),  00  (as 
in  cool). 

"Tbe  theory  of  vowel  sounds  was  first  enunciated  by 
Wbeatstooe,  and  confirmed  by  the  experiments  of 
Oooders,  whilst  the  classical  researches  of  Helmholti, 
leave  hot  little  doubt  as  to  the  origin  of  the^e  sounds. 
Helmboltx,  in  fact,  has  not  only  dissected  the  vowel 
aooads,  and  discovered  their  constituent  elementary 
tones,  but  he  has  put  together  these  elementary  tones 
yielded  by  different  tuning  forks,  and  so  built  up  the 
entire  series  of  vowels  by  mechanical  means. 

"Certain  consonants,  as  A,  s,  t,  r,  &c.,  may  also  be 
pfodnced  by  continuous  currents  of  air,  modified  by  the 
tongue  and  lips.  Other  consonants,  such  as  m  and  m, 
or  A  and  p,  &c.,  can  only  be  produced  by  momentarily 
stopping  tbeeunent  of  air,and commencing  or  finishing 
the  vowels  by  a  kind  of  explosion,  thus,  ba,  at,  me,  &c. 
"  It  is  posrible  to  make  a  rough  imiution  of  the  larynx 
by  nmply  rolling  a  sheet  of  foolscap  into  a  narrow 
tob^  and  over  one  end,  tying  side  by  side,  a  couple  of 
strips  of  thin  india-rubber ;  on  blowing  through  the 
tsbe  a  muucal  note  is  obtained,  which  can  be  varied  in 
{Ntch  by  squeoslng  the  tube,  and  so  altering  the  tension 
of  the  india-rubber  vocal  cords.  Nay,  more,  when 
speech  has  been  lost  by  disease  or  removal  of  the 
natural  vocal  chords,  artificial  ones,  formed  of  a 
vibrating  tongue,  or '  reed '  of  mcUl  or  ivory,  have  been 
made,andinsertedinthe  larynx  of  the  sufferer,  restoring 
to  him  at  once  the  power  of  speech.  In  fact,  so  suc- 
cessful is  this  artificial  substitute,  that  the  only  differ- 
ence Dotice^te,  appears  to  be  the  peculiar  monotone  of 
the  speaker;  who,  however,  has  the  adv<int;tgc  uf 
having  a  variety  of  voices  at  command,  for  by  selecting 
a  grave  'reed,'  to-day,  he  can  roar  like  Botlum,  the 
weaver,  and  by  using  a  high  pitch  to-morrow,  speak 
nth  the  shrillness  of  a  shrew." 

TvsKET  in  Asia  embracing  within  itself  the  tempera- 
ture of  every  climate,  and  enjoying  a  fertile  soil,  ia 
capable  of  producing  the  products  of  every  climate. 
As  it  is,  cereals  of  every  kind  are  found  in  abundance. 
Cotton,  where  cnltivated,  has  proved  very  successful. 
Sift  is  taniMtd  witb  fMdlitjr  ia  an  extensive  region 


starting  from  Diarbekir  and  going  down  to  the  Bla^ 
Sea.  Opium,  rice,  gall  nuts,  many  varieties  of  dyeing 
woods,  and  many  other  products  of  agriculture  are 
cultivated  in  quantities  which  more  than  meet  the 
demands  of  commerce  as  it  exists,  and  yet  not  one 
quarter  of  the  land  capable  of  producing  is  under 
cultivation.  Extensive  forests  of  oak,  pine,  beech,  ash, 
cedar,  walnut,  and  chestnut  now  grow  but  to  rot  away. 
The  mineral  wealth  of  the  land  is,  so  to  speak, 
untouched,  though  known  to  be  abundant,  The  only 
metal  extracted  from  the  earth  is  copper ;  yet  lead, 
silver,  iron,  coal,  and  mercury  are  known  to  exist  ia 
abundance.  It  can  be  truly  said  of  Asiatic  Turkey 
that  its  impoverished  population  treads  in  its  misery 
on  gold. 

Cyprus. — The  vines  are  richer  than  in  any  other 
country,  and,  when  properly  cultivated,  will  supply  us 
with  the  mne  Homer  praised  so  much.  Throughout 
Turkey  in  Europe  it  is  used  as  a  cure  for  consump- 
tion, and  the  Americans  have  of  late  been  drawing 
large  supplies  of  it.  Aromatic  tobacco  of  the  most 
delicate  quality  is  extensively  grown,  principally  for  the 
St.  Petersburg  market.  Fine  hard  timber  is  plentiful, 
notwithstanding  the  enormous  quantities  that  have 
been  recklessly  cut  down  by  the  Government,  and 
a  Turin  firm  are  now  exhibiting  some  rare  specimens 
in  Paris;  sleepers  for  railway  and  other  purposes 
will  be  found  in  abundance,  especially  when  tbe 
existing  roads  are  repaired  and  others  constructed; 
rice,  beans,  wheat,  barley,  olives,  raisins,  locust-beans, 
cotton,  hemp,  wool,  silk,  beeswax,  honey,  madder,  and  ' 
beet-root  are  extensively  exported.  The  mines  are 
rich  in  copper,  and  a  proof  of  gold  existing  is  that 
large  pieces  of  the  precious  metal  are  daily  washed 
down  by  the  mountain  streams;  capitalists  will  find 
the  mines,  once  worked  by  the  Greeks  and  others,  but 
now  abandoned,  a  source  of  unlimited  wealth.  Coal 
ia  also  found,  but,  through  lack  of  enterpHxe,  the 
mines  have  never  been  touched ;  mineral  and  lake 
salt  is  abundant,  and  ozokerit  exists  not  far  from 
Leucosia,  also  at  Citti. 

Dkedging  is  the  Gulf  of  Mexico. — Wc  are  in- 
debted to  Nature  for  the  following  facts,  derived  from 
the  dredging  operations  of  the  U.S.  steamer  BJake,  in 
tilt  Mexican  Gulf,  between  Yacatan  and  Florida.  The 
great  Alacran  reef  is  an  atol — an  atol  existing,  not  as 
Darwin  suggests  to  be  the  case  with  atols  in  general,  in 
an  area  of  depression,  but  in  one  of  elevation,  like  those 
in  which  the  Florida  and  Bahamas  reefs  are  found. 
The  formation  of  the  Alacran  reef  is  in  full  activity. 
The  eastern  slope  is  nearly  perpendicular,  rising  to  a 
height  of  twenty  fathoms  from  the  surface,  in  «  com- 
paratively short  distance.  It  is  exposed  to  the  full 
force  of  the  north  east  trades,  and  the  surf  breaks 
heavily  against  the  great  masses  of  Madrtpora  palmala, 
which  build  up  the  narrow  line  of  coral  barelYfliiab^tK 
the  \eve\  (A  ttie  «a.    Wotii^feCs&wv  wi«.*."esA  &m&^ 
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brOiigfht  up  iRimenw  autnbcn  of  sllicious  sponges,  a 
species  of  Favositcs,  which  is  pcHiapstlicTTiost  interest- 
ing coral  ever  dred^d.  Amongst  the  stnin^  fish 
bronghl  lip  by  the  dredge,  which  worked  well  lo  »  depth 
of  3,000  (jithoms,  thrte  was  a  fiugc  tadpalc,  with  a 
gigantic  round  cartilsginous  head,  and  without  eyes; 
ind  of  another  with  a  drawn-out,  flat  head,  rcry  little 
«ye».  but  possessed  ol  gigantic  fiLimcnw,  as  long  as  the 
whole  body.  A  steel  gnlvanised  wire  and  hrmp  rope 
t]l  Inch  ia  circumference,  was  used  with  the  dredge. 
It  weighed  1  lb,  to  the  fathom,  had  a.  breaking  strain 
of  over  8,600  Ibi.,  and  wnle  by  its  own  weight,  The 
time  required  to  reel  in  waa  always  under  a  niintite  per 
100  falbotnE,  while  (he  time  required  to  sink  averaged 
33  to  45  seconds  per  100  fathoms  in  the  dec^test 
KMiDdings. 

CUb  Slates. 

Old  Broad  Strcel,  Sepleitiher  i.i,  1878, 
Thertpoi-tof  ihc  Directors  of  the  Dirc<n  Spanish 
Telegraph  Company  for  the  h.ilf-year  ending  30lh 
luiM  Ust,  stat«,  that  owing  to  the  continued  dcpieuiion 
m  the  Spanish  imdc.  the  net  proljts  for  that  period 
■mount  to  only  j£j,4i  i  l6s.  8d.  The  dividend 
on  the  prefert:nce  »hares,  payable  on  October 
isl,  will  abdorb  ^£3,931  loo.,  and  lca\-e  a  sum  of 
^£490  6s.  8d.,  which,  with  a  MiuOl  further  amount, 
would  be  su&lcicnt  to  pay  the  aricais  of  is.  gJ.per 
■hare  stilt  outstanding  on  the  prcfercnoe  shares.  The 
directors  recommend  the  withdrawal  of  thi"i  further 
amouBt  (/so  l8a.  7d.)  from  the  reserve  fund.  The 
reserve  fund  at  present  st&nds  at  only  ;£i,097  9s.  jd. 
Hopeful  »igns  of  a  revival  of  business  with  Spain  aic 
mentioned,  they  being  particuUrly  nottcriihlc  in  the 
Iron  districts  around  Bilbao,  where  greater  activity,  it 
is  said,  prevails  than  has  been  the  case  for  sctcral 
years  past,  Sincrrcly  wc  hope  the  Direct  SpaniKh 
Telegraph  Company  may  have  a  more  successful  time 
before  [t.  The  cables  ol  the  companjr,  the  report  Mates, 
arc  in  the  s.»me  high  electrical  condition  as  at  th«  time 
of  tho  bst  report. 
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Sinee  our  last  issM  the  Eastern  Extensioa  Compi 
have  notified  the  temporary  intcmption of  their  Singa' 
pore-Batavia    Cable  for   repairs;  communication  has 
now  l>ceri  re-established. 

The  Amoy -Shanghai  Cable  has  also  been  Interru 
and  restored. 

Mr.  Abbott  in  his  last  monthly  list  says  nothing  re 
Specting  telegiaph  property;  he,  no  we  vcr,  re  fr.rs  to  t" 
recent  Be piesMon  in  gas  shares  owing  to  the  inte 
now  being  manifested  Tn  the  electric  light,  and  remar! 
that  "  it  cannot  be  ignored  thai  there  is  at  last  a  sl< 
awakening  to  the  fact  that  we  are  on  tlte  eve  of  a 
revolution  in  the  lighting  of  our  cities  and  towns.' 

The  following  arc  the  fete  quotations  of  telegraphs? 
Anglo-American,  Limited,  ooI-Oi} ;  Ditto,  Prefer 
90.91:  Ditto,  Deferred,  34-34i)  Bl*ck  Sea,  Lint 
2'3;  Brazilian  Submarine,  Limited,  6}^;  Cul 
Limited,  9t-io;  Cuba,  Limited,  10  per  cent,  prefer^ 
cnce,  I5j-i6i;  Direct  Spanish,  Limited,  ) |-2{  ;  Dir 
Spanish,  10  per  cent.  Preference,  9}-lO;  tJirect  Unitedl 
States  Cable,  Limited,  1877,  13-13}  ■  fCastem, 
Limited,  7J-7)  ;  Eastern,  6  per  cent.  Debentures 
repayable  October  1883,  io6>l09;  Eastern  5  p<-t  cent. 
Debentures  repivable  August,  1887,  99-101  ;  Eautem 
6  per  cent.  Pieft;rence,  iij-ii^;  EaMem  Extension,''' 
Austral.isian  and  China,  Limited,  7I-7I  ;  l-Ustcm, 
Eilcnsjon,  6  per  ccnL  Debenture,  repayable  Fphniary, 
1891,  ]o€-[oS;  CeroiaQ  Union  Telegraph  and  Trust, 
8-81;  Globe  Tclegr.-iph  and  Trust,  Limited,  Si-Sl: 
CloDc  6  per  cent.  Preference,  lOj-i  i^ ;  Great  Nortnem, 
6.8{;  Indo-European.  Limited,  wl-ai);  Mediterra- 
nean Elxteiision,  Limited,  3-3^;  Mediterranean  Eatco- 
sion,8prt  cent.  IVcfcrcnce,  Qj-io;  Reuter**  Limited, 
lO-ii ',  Submarine,  317.222;  Submarine  Scrip,  2.3}; 
West  India  and  Panama,  Limited,  £-=] ;  Ditto,  6  per 
cent.  First  Prcfctcnce,  8^ ;  Ditto,  ditto.  Second 
Prcfer«)cc,  8J-8];  Western  and  Biaziliao.  Limited, 
3!-4^(  Ditto,  6  per  cent.  Debentures  "A,"  93-96, 
Ditlo,  ditto,  ditto,  "B,"  91.93;  Western  Union  of' 
U.  S.  7  pet  cent,  1  Mortgage  (Building)  Bonds; 
Ii4>ii8;  Ditto.  6  per  cent.  Sterling  Bonds,  loa-iCL); 
Telegraph  ConUruction  and  Maintenance,  Limited, 
3ol-3t :  Ditto,  6  per  cent.  Bunds,  100-103-,  Ditto, 
i^ccond  Bonus  Trust  Certific-ites,  2  j-2j;  India.Rnbbet 
and  Gulla-Fercha  and  Telegraph  Wotks,  Limitfld 
30.31. 
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THE  OUTLOOK  OF  ELECTRICITY. 

It  has  often  been  remarked  that  of  all  the  sciences 
there  is  none  which  has  been  of  more  vigorous  and 
rapid  development  than  electricity.  Long  hiUden 
in  tho  dark  womb  of  nature,  like  a  spellbound 
genie,  or  a  faculty  asleep  in  the  soul,  it  has  within 
these  latter  generations  sprung  into  quick  existence, 
growing  like  a  giant,  and  doin^'  a  giant's  work. 
With  all  its  practical  power  there  is  a  brilliancy 
about  it>  marvellous  cfTccts,  which  renders  it  a 
moat  fasdnating  pursuit,  the  most  fascinating  science 
of  all  perhaps.  And  this  ver^'  shining  quality  has 
had  an  untold  eflect  in  furthering  its  own  increase. 
The  minds  of  men,  however  philosophical  they  may 
be,  are  ever  fascinated  by  the  miraculous  and  lured 
by  beauty.  What  wonder  then  that  electricity, 
whose  efiiecu  are  so  beautiful,  and  withal  so 
miraculous  that  to  the  uninitiated  they  seem  to  be 
creations  of  the  magician,  should  number  among 
its  admirers  and  votaries  all  kinds  and  conditions  of 
men.  It  has  been  said  that  a  science  progresses  by 
the  compound  interest  law,  but  electricity,  at  least, 
is  an  exception  to  this  rule.  The  recent  burst  of 
electric  invention,  indeed,  points  to  a  more  complex 
order  of  development  than  can  be  expresse  J  by  any 
known  formula.  Human  genius,  an  altogether 
incalculable  thing,  must  be  taken  into  account  in 
science,  even  as  it  is  taken  into  account  in  poetry. 
The  telephone  and  the  microphone  arc  pregnant 
foctors  in  the  advance  of  electrical  science,  corres- 
ponding to  cataclysms  in  the  uniform  process  of 
evolution.  They  have  of  late  carried  the  science 
forw.ird  by  a  jump,  and  it  is  natural  now  to  pause 
and  view  the  outlook  ahead. 

The  Victorian  era  will  be  ever  memorable  in 
history  as  the  nurse  of  the  steam-engine,  of  gas 
lighting,  and  of  the  electric  telegraph.  But  it  does 
not  require  a  prophetic  eye  to  foresee  the  time  when 
dectricity  will  sujlfersede  both  gas  and  steam.  Man 
uses  first  those  resources  of  nature  which  are  nearest 
to  him,  then  seeks  out  and  utilises  those  which 
lie  deeper.  He  hunts  the  wild  animal  crossing  his 
path,  then  herds  it  on  the  grass,  then  tills  the  surface 
soil,  then  digs  up  coal  and  metals  from  the  bowels 
of  the  earth,  and  at  last  when  these  palpable  resources 
begin  to  foil  birhaod  and  sense,  he  looks  into  the 
secret  store-rotiin  of  matter  with  the  eyeof  intellect, 
and  dliBOTerr 'DCTf' nines  of  power  even  richer 
than  the  old.  At  present  we  are  consuming  one 
hundred  and  fifty  million  tons  of  coal  per  annum, 
and  fU»  inute  amaot  go  oa  fyr  ever.    Our  coal 


fields  will  inevitably  become  exhausted.  But  shall 
it  then  be  necessary  to  buy  our  coal  from  other 
countries,  say  from  our  more  prorjpcrous  "kin 
beyond  the  sea,"  as  Mr.  Gladstone  poetically  calls  our 
American  cousins,  wliodoubtless  in  the  shabby  future 
which  that  fermenting  patriot  gratuitously  depicts 
for  his  countrymen,  will  despise  tlicir  impecunious 
relative  and,  at  the  same  time,  grow  fut  upon  her 
poverty.  Perhaps  not.  Perhaps  theelectro-motorwill 
worthily  replace  the  superannuated  steam-engine ; 
and  the  restless  w.-ivcs  which  ring  our  rocky  coasts, 
the  cascades  which  foam  from  our  highland  fells, 
will  relieve  us  from  the  necessity  of  filling  tho 
Yankee  purse,  and  carrying  the  wherewithal  to 
keep  us  warm,  and  turn  our  mills,  and  lighten  our 
darkness,  over  two  thousand  miles  of  stormy  sea. 
The  electric  light  is  now  fairly  equipped  as  a  formid- 
able rival  of  coal  gas.  For  largo  works  and  public 
liquares,  where  a  few  light  centres  suffice,  it  is  in 
ever}-  way  superior  to  gas,  at  a  smaller  cosX. ;  and  if 
it  could  bo  distributed  with  less  loss  of  energy 
and  at  smaller  expense,  it  would  speedily  take 
the  place  of  gas  for  street  lighting  also.  It  is 
certain  to  become  a  dangerous  competitor  against 
coal  gas,  and  unless  the  latter  is  improved  in  quality 
and  reduced  in  cost,  its  employment  will  by  no  means 
be  so  universal  as  it  is  at  present. 

The  possible  applications  of  electricity  are 
indeed,  legion.  Every  day  sees  a  new  one.  Its 
great  mission  is  manifestly  that  of  a  vehicle  of 
energy,  and  it  appears  to  be  capable  of  reproducing 
all  modes  of  motion.  If  it  is  true  that  all  the  known 
forms  of  energy  are  mutually  convertible,  then 
electricity  will  probably  be  the  practical  channel  of 
this  transformation.  We  have  seen  during  these 
latter  years  how  magnetism,  heat,  and  sound,  can 
be  transported  into  space  by  the  electric  current. 
In  the  future,  near  or  remote,  it  will  in  all  likelihood 
wing  the  shafts  of  light,  and  as  men  now  hear  by 
telegraph,  so  will  they  see.  Nerve  Ibrco  is  surely  a 
form  of  physical  energy  too;  and  with  the  fair, 
prospect  which  we  have  before  us,  it  11  hardly  too. 
daring  an  imagination  to  anticipate  the  time  when 
sensation  itselfmay  be  transformed  into  electricity, 
and  pain  and  pleasure  sent  by  wire. 


THE  MAGNETO-ELECTRIC  MACHINE   OP 

M.    DE    MERITENS. 

Bv  TH.  DU  MONCEL. 

Thb  commercial  and  industrial  field,  opened  up 
lately  by  the  electric  light  given  by  magneto* 
electrio  induction  machines,  has  led,  on  all  sides,  to 
researches  and  improvements  which  have  consider- 
ably advanced  the  problem  of  electric  lighting. 
Everyone    now    knows    the   beautiful    machines 
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ict,  and  one  might  have  thought  on  looking 

,  Ihem  that  it  would  be  difficult  to  bring  thcni  to 

irthcr  perfection.    However,  we  believe  that  the 

soltitioa  of  the  pi-oblem  is   not  yet  attained, 

nnd  il  is  probable  wc  shall  soon  ice  something 

etter.     Already  (he  macliinc  just  contitrucletl  by 

[.  lie  MeHlcm  in  A  cnnsldcntblc  step  taken  in  this 

lircction.  and  I  mn  jubtincd  in  believing  ihut  itiis 

mnchino,    which     ha*    alicady    astnni!itic<3     those 

who  hAvc  seen  it  at  work,  has  not  yet  said  its  last 

word. 

For  us,  who  have  from  the  oulset  watched  the 

progress  of  these  machines  nnd  who  have  ourselves 

contribuled  to  the  early  impro\"cineni8  which  were 

introduced  inlo  them,  we  reg.ird  with    unfeigned 

pleasure  the  progress  of  this  industrj-.  which  may 

be  almost  said  to  have  been  boin  in  France.    At 

Iho  same  time  wc  must  not  forget  Ih;U  it  is  to  the 

ilitame  Company,  and   its  clever  engineer,  M.  J. 

T:xn    Mahlerein,    that    wc   owe    litis    magnificent 

tppIie.\tion  of  electricity. 

With  ibis  view,  we  I'hink  it  will  not  be  without 

'iniercst  to  our  readers  lo  rehlc  briefly  the  history' 

of  thrsc  macbinrs. 

In  1S55,  M,  N'oIlM,  a  Belgian  maker, construdcd 

or  electro- plating  large  magneto-electric  machines 

in  Ciaikc's  sysleni,  which  gave  results  of  sufGcient 

iportancc  to  lead  to  tJie  formation  of  a  company 

FWho  were  10  work  ihcm  for  the  purpose  oF  exlrjcl- 

ing  gas  from  water.    The  idea  was  a  foolish  one, 

bul  Ifir  lh.1t  very  re.isoD  it  found  .idlievenls,  and  il 

*vas  this  company  which,  under  the  nr.me  of  the 

AHi'itut  set  up  in  1^55,  in   the  buildings  adjoining 

"m   Hotel  dcs  Invalidos,  Iho  first  large  mngnclo- 

Icctric  machines  known  in  Europe. 

Natuplly  (he   resulu  were   deplorable,  nnd  in 
1S56  the  company  was  forced  to  liouidalc. 

It   was  re-organised  hiler    iii    I«56,    and    having 
j'tpointcd  M.   Berlioz  its  director,  sought  to  avail 
heinsdrcs  of  some  of  the  considerable  plant  which 
id  been  got  together.    Il  w.'ss  ai  this  time  that  I 
as  consulted,  and  I  pointed  out  la  M.  Berlioz  the 
Itpphcations   he   could   make   of   tticm   to  clcctiic 
lighting  and  plating,  but  to  tliis  end  many  impnivc- 
mcnts  had  to  be  earned  out  in  the  m.-ichiiK-*,  and 
every  electrician  of  the  period  added  a  stune  to  the 
edilice. 
Among  these  improvcmonw;  on*  suggested   hy 
I.   Ma.i'ion,   who  was  at   that  time  I'rofessor  of 
Physics  at  the  Ecolc  Cctiiralo  and  whom  1  had 
brdugbl    to   sec     the    machines,     permiKcd    an 
imcdiate  doubling  of  the  eJfccls  attained.     It  was 
to  do  away    with    the   commutator,    whirh    hnd 
hitherto   b<>en    employed    In    all   th«jiic    machines. 
These  various  improvements,  admirably  interpreted 
by  M.  Van  Maideiem  conjointly  with  tnosc  ho  him- 
elf  introduced,  brought  the^ic  machines  to  a  Mate 
"perfection  which  One  could  scarcely  have  daretl 
bopc  for  at  the  first  andwhich  it  was  firmly  believed 
it  -would  be  impossible  to  surpass.     It  was  then  that 
Ihe  idea  w.as  formed  of  making  use  of  them  lor 
ilhimin^iting   lighthouses   and   ships;   expeiimeiils 
were   commcnctd  conjointly  with    MM,  Kcynaud 
Mid  Degrand,  and  soon  after.  In  1863,  the  light- 
houses of  La  Hl-vc  were  lighted  up  in  this  manner. 
At  the  same  time  experiments  were  made  with  a 
view  to  its  .ippiicatJOB  to  navigation,  but  they  did 
aat  meet  nitii  the  success  that  might  h.ivc'bccn 
tfesired,  pnncipaUy   by  reason  of  the  opposilion 


offered  by  the  Na\T.  although  they  gave  results  the , 
importance  of  which  was  afterwards  apprceiatf' 
It  was  France  who  preceded  other  nations  in  the 
two  directions,  as  it  is  she  who  still  leads  them  it 
public  lighting.  Dut  we  must  admit  that  it  is  t< 
the  Alliance  Company  and  to  the  couragcoui 
iniliati\-c  tiken  by  its  intelligent  director,  M. 
Bcriioz,  that  the  civilised  world  owes  these  beautiful 
.apL>lic:ilion4  of  clcctricitv. 

Having  paid  this  iriljute  to  a  company  irlioi 
efforts  were  not  seconHtd  by  fortune,  lot  us  examine 
the  further  progress  accomplished  in  later  times. 

The   Alliance   machine   was   a   m^Hncto-flecln* 
one,  that  is  to  say,  composed  of  permanent  magnet 
and  induction  coils.     In  its  latest  form  it  employe 
forty-eight  magnets  and  four  rollers  each  provided 
with  ten  induction  coils ;  it  gave  reverse  currcnts,| 
and  could  feed  throe  J  ablochk  off  candles ;  it  requir 
about  three  horse-power  to  drive  it,  and  ran  at 
speed  of  40a  revolutions  per  minute.     No  bcatini 
took  place  >n  the  machine,  and  the  light  given  hy  lE 
w;i»  vf  ry  legwlar. 

T'ndcr  quite  exceptional  conditions  this  perforro-i 
ance  has  been  much  increased,  and  a  mactiinc  liu| 
even  been  spoken  of  which  could  fceti  six  candles  ^ 
the  ordinary  machines  are,  however,  far  from  giving 
such  results,     riiit  the  machine  we  *xe  about  to. 
speak  of  can,  with  eight  nLigncts  only  (magnets 
the  same  sixe  as  those  of  the  Alliance),  iiluminat< 
from  three  to  four  JnhlochkofT  candle^t,  and  it 
gives  reverse  currents,  which  arc  rightly  regart] 
as  a  favourable  clement  in   public  ligjjling.     It 
Uuc  that  the  speed  of  lhi^  machine  is  gi'cater,  for  i| 
pcrfnrms  700  turns  per  minute;  but  I  am  assure 
that  it  requires  a  motive  force  of  only  sovcnty-cigt 
kiIogrammc-mctrcs,(>.,Talhcr  more  than  one  horso- 
powcr,  and  experiences  scarcely  any  healing.     lis 
dimensions   are    very    Em;ill,    and   its   clementarr^ 
parts  arc  easy  of  adjustment  and  simple  in  construc- 
tion. 

The  enhanced  effect  of  this  class  of   machine  is 
due  to  the  fact  that  lo  tbe  induaion  currents  pro- 
duced  in  the   coil  of  the   Gramme  machines  are 
added  those  produced  in  ordinary  magneto-elc 
in.ichincs. 

In  order  to  uDderstand  this,  let  us  imagine 
Grnnmic  ring,  fig.  5  liivided  for  example  iuto  four 
sections,  insuhted  magnetically  the  ono  from  the 
other,   and    forming,    consequently    four    electro- 
magnets placed  end  to  end  ;  Ict  us  suppose  that  tbe 
iron  core  of  each  of  these  sections  is  tcnninated  at 
each  end  hy  a  piece  of  iron  a  d,  forming  expaaded 
prolongations  of  the  poles;  and  Ict  us  suppose  1 ""' 
Ihesc  pieces  to  bo  joined  by  pieces  of  copper  c 
to  form  one  solid  ring,  .iround  which   are  plac 
perxDanent  magnets  n  s,  withHhe  itolcs  oltematinf 
with  each  other. 

Let  us  examine  wh«i  will  take  place  when  this 
ring  accc^mpljshcs  a  revolution  upon  itself,  and  let 
us  see  in  the  fir&t  pbce,  what  will  happen  on  the 
approximation  of  the  expanded  jwle  D,  as  it  trnttln^ 
from  left  lo  right,  to  the  polo  n.    At  this  momenilH 
it  will  devclo|>e  in   llic  electro- magnetic  helix   air^ 
inducvd  current,  as  in  the  Clarke  machine.     This 
current  will   be  instanlaticous.  and  in   a  contrary 
direction  to  the  Amperi-in  currents  in  the  inducing] 
magnet.     Il  will  be  vcrj- powerful  by   reason  of  the  I 
nriiximity  of  B  to  Ihe  pole  s  ;  but  Ihe  ring  in  jess- 
ing on  vtfXiKt,  1  WTwiv  o^  \tv?>.ig^ti<:  dlif^pljccmenU 
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herrcen  the  pole  K  aod  the  core  a  n,  which  give 
liK  (o  a  series  of  aurent*.  which  I  call  currenis  uf 
poUr  inlervervion,  from  n  lo  A.  These  current* 
TO  be  direct  in  relatioo  to  those  in  n,  but  thoy  are 
■oC  in«Lmtaneou5,  and  ihey  increase  in  Pncrg>-  from 

ITO  A. 

To  these  currents  will  be  joined  nimultaiicouily 
Ihe  currents  (of  dynamic  induction)  resulting  froni 
Ae  pastage  of  the  helix  before  the  pole  k.  When 
AleivcsKa  dcmaguvtisaiioa  current  is  produced, 
qital  in  energy  and  in  the  wmc  direction  as  Iht; 
mirnctigation  current  due  to  the  approximation  of 
s.  Thus  we  get  reverse  induced  currents 
igh  the  ."ipproadi  and  reocssion  of  B  and  a  ; 
:t  induced  currents  during  the  |iass3gc  of  Iho 
core  A  B  before  the  inductor ;  direct  induced 
cnirents  reauliing  fi-om  the  paKMge  of  the  helix  in 
fninl  of  N.  All  these  inductive  eflwu  arc  thus 
jccumuUtcd  in  this  combination  ;  •  •  •  •  there 
arc  also  currents  resuhing  from  lateral  reaction  of 
A  R  u[x>n  neighbouring  poles. 

To  'ittll  funhcr  augment  the  effect!  of  induction,  M. 
dc  Mt-riiens  maltes  the  core  and  appendages  of  thin 
plates  of  iron  cut  out  a*  seen  in  the  figure,  and 
placed  together  to  the  number  of  fifty,  each  one 
mttiimcti c  thick.  The  coils  are  so  arranged  that 
ihcj*  con  be  connected  for  tension,  quantilv,  or  in 
■eries. 

In  fig.  S  we  hare  considered  only  four  sections, 
but  there  arc  in  fact  more  than  this,  ihc  model  lo 
which  we  have  referred  possessing  ti.\tecn  as  shown 
in  fig.  I.  They  are  mounted  on  a  bronze  wheel 
cCBtred  on  the  motor  shaft. 

The  inductor  magnets,  the  poirs  of  which  are 
leen  U  a  a',  arc  placed  above  the  wheel  andslrongly 
Axed  horizontally  to  two  bronite  frames,  as  seen  in 
Igs.  3  Bnd  3.  a"  shows  the  method  of  adjust- 
ment. 

A  little  coRsiderAtion  will  show  that  the  ring  is 
constructed  under  the  best  possible  conditions.  Tn 
hct,  as  each  section  is  separate  it  may  he  dis- 
mounted singly,  and  coosequenily  the  wire  can  bo 
wound  on  without  diHicuIty.  Those  wlirj  know  Ihc 
difficulty  of  winding  a  Gramme  ring  will  readily 
appreciate  this  advaiiL-ice  ;  on  the  oilier  hnnd  the 
oorr  being  conipoj^  of  plates  which  can  be  st  once 
remcn-ed  by  releasing  the  tey-piecc  is  an  cnoniiouB 
Mlrantagc.  for  it  obviates  the  preci^uon  necessary  to 
the  construction  of  solid  rings,  which  are  .ilways 
difficult  to  keep  perfccily  true.  Lastly,  there  is 
neither  commuUlor  nor  collector,  and  consequently 
no  loss  of  currcnl. 

Figs.  J  and  3  represent  n  vertical  section,  and  the 
itetails  of  construclion,  which  will  be  undciMood 
without  further  description. 

We  have  uid  that  inis  machine  can  feed  ihrcc  or 
faor  JabloehkofT  candles  applied  lo  an  electric  light 
regulator  ;  but  il  has  ;iIm)  been  found  competent  to 
illuminate  regulators,  even  wlicn  the  carbons  were 
separated  by  a  dist;i[icc  of  three  and  a  half 
cenlimctrcs.  It  is  en  lain  Ihal  these  resuh*  arc  ixry 
impoTiant,  and  one  mm  safely  augur  a  rmiire  for 
this  machine.  All  w'Ko  were  present  at  the 
CJpcriments  were  astounded. 

jTicse  macliinos  are  ably  consUucted  by  MM. 
Chardtn  and  Ccrjoi,  assisted  by  M.  Maurin. — 
LEUctria'U. 

[\Ve  are  indebted  lo  the  cctilor  iii  f.'nircSricitiXot 
tbe  blocks  wheriiwiih  to  illustrate  this  article. — 
EdlT.JJ 


NEW    PORTABLE    BATTERIES. 

M.  BrAifnuf"  B,*tteiiv:— A  new  feature,  which  it 

likely  to  be  of  o^iMderablo  importance  in  the 
manufacture  of  batteries  henceforth,  has  recently 
been  introduced  by  M.  Beaufils,  a  chemist  of 
Iho  French  Telegraph  Administration.  Paris,  tt 
consists  in  forming  tne  depolarising  salt  into  a  solid 
oonglomerate,  a  f<trm  which  has  many  advantages 
in  point  of  portability,  cleanliness,  and  economy. 
M.  Bcaufits  has  applied  his  idea  of  conglomerate 
depolariscrs  to  the  Marie-Davy  sulphate  mercury 
battery,  and  the  result  is  a  superior  and  vcrv  lasting 
portable  pile,  which  cannot  fail  to  be  of  great 
service  in  militarv  and  domestic  as  well  as  ciric 
telegraphy.  Tlw  brgcr  forms  of  ihi*  battery  are  in 
uw  on  the  French  1'elegnpb  service,  and  have,  wo 
believe,  given  verv  good  re«BltK.  Figure  I 
represents  in  full  Sire,  ana  nf  the  smaller  types, 
designed   for  medical  pur[>oses.     It  consists   of  a 
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vulcanite  vessel  v  ;  a  «inc  plate  z ;  1  carbon  plate  c, 
to  which  is  Atlaclied  a  slab  of  powdered  carbon  and 
sulptiate  of  mercury  confjlonienilc.  The  con- 
glomerate rnd  Kinc  plate  arc  scpar.ilcd  by  a  piece 
of  sponge  s.  wcL  with  water.  Electrodes  are 
connctted  lo  the  poll's.  To  charge  this  ceil,  or  any 
of  ihc  other  fonns  of  the  congloracraic  b.ittery,  il  js 
only  necewtar)-  to  damp  tbe  S]v>ncc,  nr  arid  eican 
water.  One  of  these  cells  will  work  for  vcars  with- 
out any  attendance.  The  i:tcctro- motive  force  !s 
thai  of  the  Marie-rhvy  battery. 

We  tnay  add  that  the  makers  of  the  Lecbnch6 
battery,  recognising  the  importance  of  ihc  con- 
glomerate principle,  have  adopted  it  in  tbo 
manufacture  of  the  latest  Lcclanchc  cells. 

M.  Gaiffes'  B.mtehy: — Is  a  chloride  of  silver 
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lfI>rescntR  the  internal  arrangenjent  of  Ihc  plates  ;  Z 
IS  Ihc  zinc  plate:  b  the  silrcr  nbtc,  a  paddlu 
Klt;i|wiJ  sjah  of  silver ;  ^uiil  p  is  a  bed  of  bibukiiio 
|«ip<T  inloiTfininj;  between  ihn  zjnc  and  silver 
plnlcs ;  K  is  the  cover  of  the  coll,  an  ebonilc  (up 
anying  the  terniinAU ;  nnd  k  is  a  clnsp  of  ebonite, 
ir  an  ifldia  rubber  baud,  I<j  liuld  the  pUtvs  tUKcthcr. 
n  order  to  cli-WKC  the  cell  it  is  only  neccssnry  to 
moisten  the  bilmUius  paper  wiili  a  si>luiinn  of 
chloride  of  silver  111  waUT.  The  cap  fits  light  to 
thu  top  of  the  vessel,  winch  is  also  of  ebonite,  and 
thus  prevents  evaporation. 


Lca 


'In 


Fig.  «. 

We  havo  recenlly  called  aitentior  to  liic  advan- 
lages  of  the  chloride  of  iilver  cell  a»ac(iii»ti«nlli;iltery, 
cspcQially  forieslinj;  piiriwscs,  and  we  would  now 
HUgf^ciil  th:it  ex{^iimfntK  hIiouUI  K-  made  n-ilh  :l 
view  to  forming  asolidconjjlomeratcof  the  chloride 
of  iilver,  on  M.  BeauliU'  principle,  so  as  to  increase 
the  poriftbilit^  and  scrvicoflWenesj  of  this  cell. 


THE     RONALDS     LinRARY    AND     CATA- 
I.OCIF. 


Ty  ALFUKD  .1.   rnoa  i;   Aninc  librarian  of  Iha  S»cm1|> 

At  the  ConfeTence  of  IJbrarians,  held  in  London 

test  year,  tho  writer  briefly  called  Attention  to  the 

fncl   that  llic  Society  ol  Telegraph  Kngineers  was 

preparing  for  puhlicalion  a  complete  catalogue  of 

the  Hterattiro  relating  lo  electricity  and  inayiictism, 

and  ihe  connate  sciences.     The  cBtaloguc  icfeirtd 

to  (wbitli  I1.1S  been  edited  by  the  ivrilcr)  was  cnm- 

jK/eif  in- the  late  Sir  I'rancis  Konaldn,  i-'.R.S-.  who 

devt^etf  the  greater  part  of  a    long  life  to  its 

vtMafictlon,    amt  to    the   fpriiiaiion    of  a   valuablt; 


library  bearing  his  name,  nov  in  the  possession 
the  Society  ofTclegraph  Engineers. 

Sir   Francis   Ronalds,   who  bocamc  one   of 
earliest  mcmbcm  of  the  Society,  died    in   ]87J 
beriuealhing    the    libniry    to    his     brother-in-lawj] 
Sainuet  Carter,  Esq. ;  and  this  gentleman,  in  ac- 
coiilaiicc  with  the  wishes  of  the  itstator  that  tt 
library  should  Im;   made  available  lor   studcnu 
clc;:Lncity,  bandc<l  tho  same  over  to  ihe  Sod<  , 
upon  certain  conditions,  one  bcinj;  that  the  Societj 
^lould  bear  the  cost    of  prinlinK  the  catalogul 
which   it   had   been  the  labour  of  its  author's  liC 
to  complete.    The  Socieft-,  although  a  very  vouok 
one,   willingly    undertook    tho     charge,   antl    h».. 
spared  no  expense  in  mnking  it   worthy   of  it 
author,  and  of  its  importance  in  relation  to  sett 
and  bibliography. 

The  catalu^uc  <:ontains  upwards  of  13,000  entfies^] 
and  is  believed  lo  cuntaln  a  record  of  nearly  all  the 
important  books  and  papers  beating   on  the  (.ab- 
ject, published  in  any  language,  up  to  within  «  sbort 
line  of  its  author's  death. 

In  the  cumpilatioo  of  the  catalogue,  Sir  Prancii 
Ranalds  adopted  what  is  now  known  as  the  card 
system,  thus  luing  a  separate  slip  for  each  cnlP.-.j 
I  am   not  aware  who    mtroduccd  this   system,  or 
tho  date  of  its  introduction,  but  inasmuch  .ts  Ibc 
catalogue  rclcrred  to  was  commenced  probably  a<^ 
early  as  1810,  I  think  Sir  Francis  Ronaids  mav  1 
numbered  amongst  the  eatlie»t  to  s-ee  the  aifvai 
tagcs  which  that  system  bears  over  many  oiIier»,1 
especially  in  the  cumpilalion  of  a  catalogue  where 
many  of  the  books  are   not  seen,  but  hare   their, 
titles,  &c,,  copied  frum  other  sources.    Rvcrj- sli| 
in  the  c.-ttalogue  shous  upon  its  face  the  nhole  bis 
turj-  of  the  record.    ForcxaTnplc,in  many  instances.] 
it  IS  found  that  the  first  notice  of  a  work  was  ob- 
tained from  Mine  author's  reference;   later  on — 
perhaps  years—some   further    infonnatiuu  is  ob- 
tained of  the  work  in,  probably,  an  old  bookxeller'jt 
catalogue,  the  slip  is  looked  up  and  tlic  further  par- 
tjculam  are  .added,  the  source  of  the  tnfuriiiatioa 
being  given  in  cvcr>'  case  ;  later  on  a^n,  perhaps 
a  further  reference  lo  the   work  is   found   in   too 
catalogue  of  some  public  lihrar)',  in  which  rase  any 
rurihcr  infurmation  thus  obtained  is  added  to  the 
slip,  and  lastly  the  hook  itself  linds  its  way  inio 
the    library,   when    all    doubt  as  to  accuracy  of 
the  entrj-i's  at  an  end,  as  the  actual  title  i*  then 
examined  with  Ibe  slip,  and  any  paniculani  whic 
have  been  omitted  are  inserted.     AnoUier  ;id^'ai 
vantnge  of  using  a  slip  for  each  cniry  is  tbc  facilitr 
given  for  making  notes.    H.id  the  titles  been  entered 
into  a  book  it  would  have  been  very  difficult,  and 
almost  itnpussible,  to  luve  added  to  much   fram 
time  to  time,  as  it  was  found  neccMftty  to  do,  in  iho     , 
work  now  rcfertcd  to.  ^M 

It  %vas  considered  dcsiniblc  to  preserve  as  tnui^^l 
of  The  author's  notes  and  references  as  pontibt^ 
and  Uicse  notes  will  form  quite  a  special  feature  In 
tho  catalogue,  besides  which  there  will  be  found 
after  most  of  the  important  names  a  reference  to 
the  dale  and  place  of  birth,  and  when  possible 
date  and  place  of  death  of  the  author.    Altl: 
this   infoim»linn  ik  not    usually  given  in    printed' 
calalopucs,  it  was  thought  that  n  would  not  detract 
from  Us  value,  if  inserted,  but   wuuki,  on  the  con- 
traiy,  c\\\\ancc  its  import-inee,  and  render  tho  work 
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The  puhlUhitiff  committee  of  the  society  Ravo 
ooosutenible  uinition  lo  ihe  type  mnsl  suitable,  imtt 
it  was  decided  lo  ulopt  Urge  Clareadon  type  for 
the  authors  name* ;  nil  notes,  references,  Ac,  other- 
vise  than  the  actual  titles,  being  primed  in  itilics; 
ipecul  prominence  has  been  givcti  to  itatet.  The 
books  aotuaUr  tn  the  library  ue  desi;;nn(e<t  with  n 

Allbauftfa  the  eatalogite  professes  to  rcbte  simply 
to  electricily  aii<I  m:ii;nefism  ind  their  ■pplicatiotu. 
It.»rill  be  found  .-i  mont  valuable  rOO>rd  of  Kientihc 
books  {^ncniUT,  inasmuch  aa  almost  all  books  Heat- 
Img  tit  N'-iIural  Ptiilo»ophv  and  Phjrnea)  Science, 
oooaitu  something  eleancal,  and  it  was  of  course 
pecescarv  to  inclu<to  all  such  books  in  a  work  of  this 
aaturc. 

The  catalogue  will  bo  publixhod  nt  s  price  much 
leas  tfaaa  its  eoal,  Jind  it  is  p(T)pii<ird  to  i»«uc  to 
subscribers  a  semiatc  tjbnn.-ins  Kdition,  pritited 
oa  one  side  of  the  paper  only,  the  price  oF  which 
will  be  a06,,  the  price  n(  the  "catalogue  in  the  ordi- 
narj-  (urm  bcinc  fixed  at  j6s. 

The  lihrary  form<^l  by  Sir  Francis  Ronalds,  above 
referred  to,  contains  about  10,000  works,  a  large 
Mimbcr  of  which  consist  of  the  electrical  papci* 
cot  from  the  pliiloRophical  tnnsnctions  of  the  Ro/jI 
Societv,  and  ftom  the  transactions  und  proceedings 
of  other  Enrtidi  and  foretRti  public  societies  and 
from  Ecieniinc  poriudicals,  St.  The  coHoction  is  a 
Terv  complete  one,  partioularlv  in  Ttatian,  French, 
and  German,  and  may  almost  be  said  in  be  unique. 

Sir  Francis  Ronalds  han  been  long  known  lo  the 
_  lifie  world  as  the  author  of  a  small  and  now 
■•Bwe  book,  Ihe  tir^l  ever  published  on  the  subject 
of  the  Electric  Telc^-raph* 

This  book  describes  a  syslcm  of  Electric  Tele- 
Ijraphy,  which  its  anltior  invented  and  worki-d  as 
oariv  OS  1816.  The  invention  was  a  perfectlj  prnc- 
tlCBDle  one.  and  hns  gained  for  its  author,  from 
more  than  one  learned  authority-,  the  title  of  "  The 
bllier  of  Tclo^phy."*  The  invention,  however, 
WM  produced  some  thirty  years  befoic  llio  world 
wn  prepared  for  it,  as  is  shown  by  the  reply  of  the 
Seeretarv  of  the  Admiralty  in  dismitiing  411  appli- 
citloo  w'hich  had  been  eubtniticd  to  him.  Ic  wna  as 
Collows . — 

"Mr.  Barrow  prMcnta  his  cnmplimcnrs  to  Mr. 
Ronalds,  and  acquaints  him  with  reference  to  his 
Dole  of  the  jrd  instant  thcit  telegraphs  of  any  kind 
are  wholly  unnecessarj-,  and  that  no  other  than  the 
one  now  in  ute  wil!  be  adopted,  jth  August,  1816."  f 

Tho  result  was  that  the  telegraph  remained 
noihiug  more  than  n  successful  ex)>eriment.  Sir 
Francis  Ronalds  was,  from  his  scientific  3ttainmcnl>, 
■nd  from  his  knowledge  of  foreign  languages,  well 
lilted  for  the  task  he  set  himself,  and  it  t«  very  much 
10  bo  rcfrrcttod  that  he  did  not  live  to  sec  his  work 
issued  from  the  press.  He  received  tho  honour  of 
knighlhoiid  about  three  years  before  his  death  In 
recognition  of  bis  early  contributions  to  electrical 
science. 

In  conclusion  it  may  be  added  ilul  owing  tn  tho 
fact  that  moM  of  the  books  and  |>;iniplilets  are  in  an 
uobouod  condition,  tho  library  has  not  yet  been 
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opened  for  reterence.  The  binding  will,  however, 
be  quickly  proceeded  with,  when  tho  library  v.'ill, 
under  certani  conditions,  be  opened  to  studeaU 
and  those  interested  in  the  subject  to  which  tho 
colloaioii  refon. 


PHELPS'    "CROWN    TELEPHONE." 


TiiK  figure  illusiraics  the  double  ibrm  of  Mr, 
Phelps'  l',rown  Tclejihone,  which  is  used  in  America 
in  conjunction  with  Edison's  Carbon  I'elepbone.  It 
consistx  of  two  magneto-electric  crown  lelepboou 
united.  Each  of  these  consist  of  a  coil,  diuhiagm 
of  iron,  and  six  permanent  magneu.  'the  six 
magnets  ere  placed  trith  their  like  poles  together 
in  the  centre  of  the  coil,  the  other  poles  being  bent 
round,  as  Hhcwn,  into  contact  witli  Ihe  periphery  of 
the  diagram.    Thus  the  diaphragm  forms  the  other 


pole  to  Hint  within  thn  coil,  and  in  this  way  Ihe 
magnetic  fieJd  is  intensified.  In  the  double  crown 
form,  tho  two  dinphrtigms  are  Bepnrnted  by  a 
cavity,  or  air-chamber,  with  a  mouthpiece  or 
oriGce,  into  which  the  person  speaks.  Inc  coils 
ere  so  connected  in  circuit  that  ihe  vocal  currents 
generated  in  each  coil  strengthen  one  another,  tn 
a  recent  trial  of  this  instrument  at  Dr.  Well's  church, 
Brooklyn,  Kew  York,  with  Edison's  carbon  trans- 
miner,  an  audience  of  three  hundred  persons 
distinctly  heard  speaking  and  music,  both  vocal  and 
instrumental,  in  every  part  of  the  hall. 


« 


BERTFN^S  EXPLODING  VOLTAMETER. 

This  lilllc  known  experiment  is  ver\'  interesting, 
in  that  it  makes  apparent  cerlain  plivnomena  of 
polarisation  of  the  plates  of  an  electrolyte  which 
are  ordinarily  produced  under  different  conditions. 
The  instrument  constructed  b)-  M.  Ducrelis,  and 
of  which  a  figure  is  given,  is  compoiwd  u(  an  io- 
vortcA  WW  G,  c\ow;4\i'i  a.  c.wV.'Ccvtw.i^  -rftix'^.N  -m,** 


400 


THE  TELEGRAPHIC  JOURNAL. 


[October  j,  1878. 


electrodes,  H  and  o.    ThU  amngement  is  supported 

by  ■  jzlus  tube  t,  open  at  its  two  extremities,  and 
fixed  in  the  cork  of  a  f'\xw  vc8kI  k.  Two  tenninols 
+  aftd  —  sen-e  to  connect  the  platinum  wires  witli 
a  powerful  battery  (50  Dunscn  cells)- 

The  bell  G  Iwins  fillet)  :iboiJt  onc-teiUh  full  with 
Acidulated  ivnccr,  the  battc^  is  connected  to  th(> 
itpp.iratus,  and  the  decomposition  of  the  liquid  vrliich 
results,  forces  the  latter  out  of  Ihc  Iwll  into  Iho 
vessel  E,  and  when  the  bcU  is  almost  full  of  gas,  the 
■nixiuTC  explodes  spontaneously,  and  the  hctl  is 
illuminated.  This  cicpehment  is  without  danger, 
the  rccomposilion  of  the  products  of  the  electrolysis 
taking  place  spoDlaueously,  and  during  Uie  passage 
of  Uie  current. 


The  current  of  polarisation  which  gives  place  to 
this  inflammation  should  have  a  ccrLiin  potenlini, 
for  llic  phenomenon  docs  not  take  place  with  .1 
battery  of  30  cells  only.  Under  these  latter  condi- 
tions a  phenomenon  of  another  kind,  and  hardly  less 
curiou*  than  the  &nt  named,  may  be  observed. 
The  water,  which  at  first  sinlis  rapidly  in  g  to  a 
distance.'  of  some  milliinetrirt  below  the  plates, 
suddenly  stops,  in  spite  of  the  disengagement  of  gat 
which  takes  place  from  the  portion  of  the  vt'tria 
below  the  plates,  With  well  water  the  decompo- 
sition of  the  water  is  less  rapid,  and  the  explusion  is 
not  produced  even  with  50  Dunscn  ccJls.  But 
another  curious  phenomenon  is  obscr%-cd.  The 
water  sinks  down  to  the  base  of  the  plates,  and  at 
that  moment  commences  to  rise  again,  and  this 
OH:ilbtion  U  continuous  the  water  beinj;  ;dtcnialely 
dfroomposed  and  reccHnposcd.  A  current  of  less 
strcniEth  ihao  39  cells  crfccts  decomposition  only. 
These  phenomena  are  entirely  due  to  tlie  polariu- 
tJOB  of  ttic  electrodes,  and  not  to  the  catalytic  force 
of  the  pbtinum,  fur  tlie  same  resuKs  may  be 
obtained  with  electrodes  formed  of  other  mct^s.^ 
L'EkdritUf. 

THE  THERMOPHORE. 

By     TltBOrOR     WIF^KtfnANGRa. 

Ttfe  t/e^c/eacy  in  iatcamy  of  the  sonnd  proJticed 

m  the  onliaary  tcJephoao  has  bt-on  considered  10 

*e    tiuc   to    mngnetc-Action.       For    Ihia    reason, 


scientific  men  have  thought  it  expedient  to  advise 
inventors  to  abandtw  the  known  principles,  and.  if 
possible,  to  open  a  new  route  of  progress  in 
telephony. 

1  have  devoted  a  ^real  amount  of  time  and  much 
efTort  to  [his  end,  and  have  obtained  some  interest- 
ing results.  In  looking  for  a  new  source  of  sound 
for  the  telephone,  1  directed  my  attention  to  faj  the 
ftonorous  vibrations  produced  by  tlie  expansion  of 
bodioii  under  the  influence  of  heat,  and  ffj  to  the 
production  of  heal  by  means  of  the  electric  current. 

Whenever  a  quantity  current  is  ftent  through  a 
circuit  consisting  of  two  stout  copper  wires,  to 
whose  extronutica  are  attached  the  endv  of  x  bad 
conductor,  say  a  sliort  piece  of  thin  platinum  wire, 
the  latter  immediately  becomes  red  hoi,  and,  if  tile 
current  be  powerful  enough,  it  insiantoneously 
fuses.  It  should  be  remembered  that  no 
appi^ociablo  amount  of  lime  is  rct)uircd  for  tht> 
aucion,  Sulphide  of  cupper  is  known  to  dcvcluitc 
so  much  licat  under  these  conditions  as  to  form  the 
prime  cIcmciLt  of  an  cffieiont  electric  fuse.  Gas 
carlKMi  and  other  bodies  of  low  conductivity  show 
the  same  results.  The  resisiance  thus  interposed 
converts  a  portion  of  the  electric  ourrent  into  heat. 
.^5  bodies  arc  known  to  expand  when  subjected  to 
a  higher  tompcraluro,  the  pUtinum  wire,  or  gas 
carbon,  or  sulphide  of  copper,  Ac,  will  increaso  in 
length,  width,  and  height,  and  thereby  produco  11 
condensation  in  air.  (Iwould  point  out  here  that 
soft  iron  or  steel  under  the  intluenoc  of  electro- 
magnetic  induction  only  increase  iu  onedimenuoil-) 
When  the  abrivc- named  substance  cools  it  contrncta, 
and  must  cause  ta  the  surrounding  air  a  rarefaction 
to  a  corrcspcmding  doijroe.  When  Ihesc  impulses 
re-occur  periodically  in  mpld  and  regular  succeasion, 
they  produoc  on  Ihc  liuman  oar  the  impression  of 
sound. 

While  cxpctinienting  on  this  subject,  I  employed 
an  electro-magnet,  whose  coil  conuated  <^  a  tubular 
piece  of  Inferior  iron,  the  coil  of  copper  wire 
(Ko.  l6).  1  noticed,  with  interest  that,  under  the  in- 
fluence of  powerful  currents,  produced  by  the  batter}' 
of  my  "music  telephone,"  the  magnet  in  a  short 
Umu  became  appreciably  hc-itcd.  Iron  of  inferior 
ipiJility  in  very  intolerant  to  electro-magnet  ism,  and 
this  resistance  to  induction  produced  the  heat.  I 
lliougliC,  then,  to  have  discovered  here  a  means  of 
intensifying  Ihc  effect*  above  dcccribcd  by  utilising 
as  a  source  of  heat  not  only  the  resistance  of  a  bad 
conductor  lu  the  p.-^ssage  of  the  electric  current,  but 
also  the  resistance  offered  by  iron  or  steel  to 
electro- maguotic  action,  [he  energy  ioadequatdy 
termed  "coercive  force."  LMroct  eloctro-maj[ne(ic 
action  has  been  employed  iu  our  instruments  10  a 
limited  extent  only.  TJie  combined  tffecl*  uf  tlK»c 
three  kinds  of  impulses  produce  what,  until  now, 
was  vaguely  called  "molecular  vibration."  The 
bad  Conductors  1  interpose  in  my  instrvmcntfi  are 
snull  coil*  ofvcrj-thin  iosulated  wire  of  (ierman 
silver,  platinum,  or  copper.  The  sounds  emitted 
by  Lliesc  coils  arc  ({uite  distinct,  but  vcr)-  faint,  and 
I  intensified  them  by  adding  the  effects  of  tho 
rosJsuncc  of  coercive  force  to  elearo-magDCttc 
induction,  and  also  by  producing  these  sounds  on 
reaooant  surEices  or  cavities.  By  these  means  I 
succeeded  in  constructing  very  efficient  receivers 
viiOxoul  \Vxc  UK  Q^  -ZBMffisM  vccufcr.    One  of  thecte 

VUSlTOtHeftU,  ft^.  \ ,  vs.  (A  iVc  Wl\li-««i^  'WW«l^M»waO. 
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Three  discs  of  thin  charcoal  iron,  one  t'in- 
dbmeter,  the  other  two  of  jin.  diameter,  are 
Tarnished  on  both  sides  and  after\vards  K'^cd 
together,  the  smaller  disc  between  the  centres  of 
the  two  larger  ones.  A  very  thin  reel  c  /  is  thus 
formed,  and  on  it  is  wound  a  coil  of  abont  five  to 
lenyards  only  of  silk-covcrcd  copper  wire,  Xo.  36. 

This  reel  is  then  glued  on  the  centre  of  :i  thin 
membranej  i  c,  stretched  over  one  end  of  a  brass 
tube  A,  4in.  long,  jjin.  in  diameter. 

Another  receiver  is  constructed,  as  shewn  bv  fip. 
3: — A  tube  of  tinned  iron,  c  il,  6in.  long,  ji'n.  in 
diameterj  is  soldered  in  one  sjHit  only  (not  all 
round)  to  the  centre  of  an  ordinary  Ik-ll's  telephone 


Fig.  I. 


disc  a  J,  mounted  on  a  stand.  A  coil,  r /such  as 
described  above,  or  longer,  is  wound  round  the  tube 
in  close  proximity  to  the  disc.  I'hls  disc  and  tube 
comUned  prove  to  be  an  excellent  resonator,  1  find 
it  as  delicate  to  sonorous  vibrations  as  the  acoustic 
telephone  with  the  string  kept  tij^lit.  With  this 
receiver  1  hear  the  tune  of  a  musical  box  and 
speech  reproduced  with  fjrcat  fidelity  in  qualily  as 
well  as  in  pitch,  and  with  considerable  intensity. 
A  tube  of  tinned  iron,  sin.  long,  and  iin.  in 
diameter,  wound  with  a  small  coil  of  insulated  wire, 
will  reproduce  telephonic  sounds. 


Fig.  2. 

In  both  cases  a  battery-  b,  and  ordinarT,-  micro- 
phonic transmitter  M,  arc  connected  in  the  circuit. 

Fig.  3  represents  a  form  of  thermophone  where 
tfie  Kid  conductor  interposed  is  a  long  and  thin  rod 
of  gas  carbon  or  plumbago.  In  this  arrangement 
ah  Is  an  ordinary  Bell  telephone  disc,  r  r/ a  spring, 
//  a  carbon  rod,  h  a  spring  support,  i  a  spring  for 
adjustment,  and  /  an  adjustmg  screw.  The  carbon 
rod  resting  on  a  spring  support,  can  be  made  to 
bear  with  difflerent  amounts  of  pressure  on  the  centre 
of  tho  disc  \3y  meaaa  of  tbe  adjusting  screw.  This 
iagtrmaeat  acta  well  as  a  receiver  aAer  the  exact 


adjustment  has  been  experinientallv  determined,  an 
operation  which  sometimes  involves  much  time 
and  patience.  It  need  hardly  be  mentioned  here 
that  the  same  instrument  forms  an  efficient  tnuis- 
milter. 


Fig-  3- 


Thcsc  instruments  forcibly  demonstrate  that 
neither  disc  nor  magnet  are  essential  portions,  but 
only  accessories  of  a  telephone  receiver,  and  their 
performance  cannot  leave  any  doubt  as  to  the 
correctness  of  the  theory  we  expound. 

Nevertheless,  I  must  expect  adverse  criticism  on 
my  cNplanation  of  the  action  of  these  instruments. 
The  principal  theoretic  argument  brought  against 
nic,  will  be  that  a  succession  of  changes  of  tempera- 
ture so  infinitely  rapid  as  to  produce  sound  by  the 
expansion  of  the  bodies  acted  upon  is  an  impossi- 
bility. But  c.vactly  the  same  argument  was  used 
against  the  rapidity  of  electro-magnetic  changes 
until  the  performance  of  Professor  Bell's  telephones 
vanquished  the  rash  hypothesis. 

I  would  refer  those  who  entertain  any  doubts  to 
experimental  verification  of  these  facts,  and  ask 
them  10  wind  one  yard  only  of  insulated  wire 
around  an  ordinary-  steel  spool  of  a  sewing  machine, 
to  include  that  miniature  coil  together  with  astrone 
battery  in  an  electric  circuit,  and  to  make  and  break 
contact  ver\'  rapidlv.  The  results  thus  obtained 
will  be  a  more  convincing  proof  than  any  assertions 
I  can  make  in  writing. 

While  engaged  in  active  research  on  these 
receivers,  I  heard  reports  on  Mr.  BIjthc's  and  Mr. 
Hughes'  microphone  receivers ;  and  it  struck  me 
then  that  the  principle  of  action  of  these  instruments 
was  exactly  the  one  I  was  experimenting  upon. 
The  carbon,  as  an  inferior  conductor,  offers  a  consi- 
derable resistance  to  the  passage  of  the  electric 
current,  its  temperature  is  raised  in  degrees  corres- 
ponding with  the  intensities  of  the  currents  sent, 
and  it  will  expand  by  heat  in  degrees  corresponding 
with  the  undulations  of  the  current  as  produced  or 
varied  in  the  transmitter  by  sonorous  vibrations  of 
different  amplitudes. 

I  was  struck  not  to  hear  of  any  successful  repeti- 
tions of  Mr.  BIythe's  experiments.  The  principle 
of  action  evidently  had  not  been  understood,  and 
experimenters,  instead  of  using  quantity  currentj, 
employed  the  usual  microphone  batteries,  which 
arc,  of  course,  exceedingly  weak,  and  whose  currents 
only  produce  minimum  eflects  of  the  nature 
described. 

The  principle  I  have  explained  allowsofagreat  many 
different  applications.  I  have  produced  a  variety  of 
receivers;  Tione  ttKiW>■^T^wX■aa\'y»^^&.■w6v,■(^!at 
evenTOeac.wIv\.asB.^«yi^"■ft^%^d«<gM«*•^  "«**- 
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no  doubt,  tnvefitoi'S  and  other  nudcnts  in  telephony 
will  Uke  up  the  work  .iml  CJtp^riiiivntally  dt-vclopc 
it  further.  So  far,  I  feel  s.-itiRficd  in  having  dis- 
coved  tho  principle  and  cxpcrimcnliilly  t»t;ibli»lieil 
the  possibility  of  reproducing  s«und°i  by  (hcrmo- 
action,  through  fonTemion  of  forces.  A  new  route 
is  thus  opened  to  sciealilic  research^  siod  to  progress 
In  telephony. 


THE    ELECTRICAL     PROPERTIES    OF 
WAX  AND    LEAD   CHLORIDE. 


BEES 


By  tVflfnlon  ).  PEBRV  md  W.   E.  AYBTOK. 

Aiutmei  of  Pap«r  rrad  li«rar«  Seainn  A  at  the  Drii'uh  AMochiion, 

Aufuil.  itji: 

l*ltork55fiH  Aywtoh  commenced  by  noting  tho  close 
(0»y  in  nhich  invcsiigatiooit  !n  the  various  bianchc*  of 
physical  science  were  linked  one  viilh  another.  And  by 
reinaikllij;  that  cxp<!nn:cnt3  on  elecffic  abMrption 
bu^t  to  have  no  less  interest  for  the  »cl«nlificeat:iDecr 
Utan  lho»L-  on  Ihv  ircrcasine  stmin  of  materials  under 
bonslant  mechanical  Ktii»s  Bad  for  the  elcctiician.  He 
next  explained  how,  in  consequence  of  the  absorbed 
charge  in  water  bnnjz  immeasurably  greater  than  the 
nrface  charge,  the  ifi^icct  method  ot"  determintne  ex- 
crimenlally  the  specific  inductive  capacity  empToyed 
_y  Mr.  Perty  and  himndf,  in  their  experiments  on 
'•  Ice  as  an  Electiolytc,"  tailed  to  give  the  result  equ-il 
lb  the  square  of  the  index  of  refraction  for  light  of 
infinitely  long  vi-arr»,  nnd  he  suggested  that  the  method 
recently  employed  by  Mr.  Gotoon  for  meastirinj;  the 
BpeciRc  inductive  eapacily  of  solids  with  very  lapidly 
rewrwd  charges  might  possibly,  if  applied  to  water, 
I  fire  an  answer  approximately  more  cquni  to  the  square 
■(  the  index  of  tetmclion ;  howev«r,  he  w.u  inclined  to 
think  that,  »incc  Mr.  Gordon's  method  (or  solids  ^nvc 
(after  the  application  of  the  proper  correctiii];  fAcior 
for  the  Ihickress  of  the  dielectric)  numbers  closely 
agreeing  with  the  received  spcciEc  inductive  capacities, 
there exiiled  no  known  method  for  correctly  asceitaining 
the  dcctric  capacity  of  a  liquid. 

For  although  a  condenser  mif^ht  be  made  of  opposed 

metallic  plates  seuArated  by  a  space  almost  entirely 

I'fllled  nHth  a  liquid  dielectric,  which  did  not,  however, 

P'toueh    cither    plalc,    and   although,   accocding  to  the 

>  ordinary    nomenclature,   the    two    plates    in    such    an 

arrangement  would  be  said  lo  be  insulated  from  the 

water  and  from  one  another,  *lill,  as  explained  in  their 

paper  on  the  "  Viscosity  of  Dielectrics,"  a  sucEcssion 

of  rapidly  reversed  charges  would  be  accompanied  by 

tfve  tiKt'it  fondurtinn;  in  fact  that  it  would  be  well 

worthy  of  corsidetatioo  whether  the  explanation  of  the 

result  which  Mr.  Gordon  had  brought  to  their  notice  at 

this  meetine,  vii, ;  thai  hi»  new  mrtho-d  of  ine.isuririK 

specific    inductive    capacity   of    solid    dielectrics    had 

Biven  the  old  rc^tilt.i  might  not  be  found  to  consist  in 
lit  rvrnduetwa—thh  viscous  conduction  he  might  term 
it,  althuugh  in  reality  there  was  but  one  kindof  con- 
duction, the  convemon  of  electric  cncr/qr  into  heat — 
for  this  conduction  would  occnr  unequally  in  the  l^io 
■ppwentiy  balanced  condenser?,  since  the  two  dielcc- 
tries  varied  in  viscosity,  consequently  the  balance  of 
tmpftcf'li«t  w*s  not  tt  real  one. 
fifercTthe/oss    J'rvfeftor  Ayrtoa   thought    it   highly 


on  the  inductive  phoaomona  obseirved  in  soch  a  wslerj 
condenser  as  he  had  described. 

The  abnormal  rise  in  the  specific  inductive  capacity' 
of  boM'wax,  on  solidifying,  which  the  exp«Timent»  of 
Professor  Perry  and  himself  had  shown,  coincided  with 
an  increase  in  the  index  of  refraction )  he  regarded  Ihi* 
as  furnishing  an  important  addition  to  the  experimental 
proof  of  Professor  Clerk  ■Maxwell's  electro  ■magnetic 
theory  of  light,  and  he  hoped  that  some  of  those 
philosophers  of  Trinity  College,  Dublin,  who  had  so 
successfully  turned  their  attention  to  the  elucidation  of 
the  moloculnr  vibrations  causing  Ctuokes*  force,  would 
give  their  views  on  the  molecular  vibrations  aecoin- 
p&nying  wave  motion  and  electric  indaction. 

Ho  thought  tliat  the  experiments  described  in  the 
paper  on  bees'  wax  and  lead  chloride  showed,  in  a 
sufficiently  satisfactory  way,  that,  wliere  the  resistance 
of  an  electrolyte  diminished  by  electrification,  it  was  due 
to  tho  ctcctromolive  force  employed  being  suffictently 
great  lo  decompose  the  damp  in  the  oorea  of  the 
electrolyte ;  but,  in  view  of  the  fact  that  the  resistance 
of  water  itself  increased  by  electrification,  it  seemed  to 
follow  that  the  products  of  the  decomposition  of  the 
damp  must  act  chemically  on  (he  solid  electrolyte  and 
cause  deterioration,  and  hence  a  smaller  specific  ic- 
sist.inc<r.  But  if  there  were  deterioration  we  should 
expect  that  the  specific  resistance  of  the  material 
would  steadily  diminish  day  by  day,  a  result  that  was 
not  obtained  in  the  experiments  of  Professor  Perry 
and  himself,  on  bees'  wax  at  any  rate,  as  will  be  s«n 
on  exAmining  the  table  given  in  the  paper  in  the 
PiiiloscpMitat  Mugaaing  for  August.  He  Ihetefore 
concluded  that  further  cxperimenti  on  eleetiolytea^  in 
which  resistance  diminishes  by  eJedrificatioo,  were 
necessary  to  make  ilie  explanalioa  quite  complete. 


•"lP°f**nt  thai  careful  cxptrnments  shmild  be  made,    \ 
*t«A  i-A«  Coa»taat  Hitd  With  rapidJ/  r«v«r3ed  charges,    \ 


NEW  MAGNETIC  FIGURES. 

By  llii.v*«i.  P.  THOMPSON,  BjI  ,  I»,Sfc,  PrafesMir] 

CKpcitiucauil  Phjtici  in  tlsivcruiy  CetkK.  Biucol. 
A^nuacc  of  Paper  md  heton  Section  A  ot  lb*  Dritah  Ak«ociatio 
Augiut  >glh,  itrE* 


Thx  author  dcurca  to  draw  the  attention  ol  the  Scctkm  to 
Itie  sciies  of  magnetic  figures  exhibhed,  wbidi  has  rroaitly 
been  completed.  The  l^guic*  arc  pcrmancaUy  Mcured  on 
g1ii3  by  a  pioccsa  (]e»cribeH  in  recent  commuaicauoos  lo 
the  Itiyslcal  Socicduiof  iondon  and  Parisi  and  ihcy  have 
alM  bc^n  )ihcitagi4ptir:(l  as  lraii!iparer>ctcs  foi  titc  laiMctn. 

It  is  believed  that  i}ic  Tiguru  assumed  by  iroo  filings  Ib 
magnetic  firlds  at  many  different  Icinds,  in  the  scrka  now 
produced,  will  be  found  of  great  use  in  the  study  and 
leaching  ol  known  laws  of  msgiKtic  and  clectio^dynamic 
action,  and  also  in  the  experimental  detenDtnaiwo  of  the 
nctiun  1)1  magnctOMlynainic  and  cIcnroNlyiwmtc  syncois 
and  machines.  Faraday  diwjvercd  Ibai  the  Han  ef  forte 
traced  out  thus  by  iron  fiiings  possessed  a  sigMbcance 
tiitfiertu  disregarded,  jnil  irvcalcd  indeed  ihe  very  teal  vt 
the  attractions  and  lepulsions  taking  place  beiwm 
magnetic  bodies.  The  method  liati  irtdtetl  Ikcii  inlpcrfeelly 
cmployeit  by  Mu*>chcnbt(xk  at  an  earlier  date,  bw  It 
only  trccame  really  fruitful  in  the  hanilB  of  Faiaday,  TbO 
author  h&\  ii\>pha\  Faraday's  reasoning  lo  ihe  fig 
prodund  by  ekxiric  currents  navcrsing  cuaductors 
various  dTCumstanCES>  and  liodB  that  trooi  itie  fig 
alone  i\cAi\<f  aUiS*  ncov^iaed  dedfiMlynaniic,  magn 
dynkTntc,  aM  mk^Mftx^^aduw.  vdaApMM  «iux  be  dcrfueei^ 
or  Ttii&cA.        - 
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TIh  Mtica  of  H^FM  now  prnenKd  UtuHimU  amaagtl 
oitCf  matlcn  the  fulkming  acttons  : 
(i-)  The   autacdon    (or    icpulsiwi)    ot    masiw*    by 

RUgMtk 

(k.)  Tbe    aitracikm    (m     tcpulvHin)    of     cuucnti    by 

(j.)  Tbc     amnaion    (of    repulaioti)    of    nugiMls    bjr 
cvnmu. 

(4>)  The  iMaiton  of  cnagmi*  by  currents. 

[;.)  The  rotaiion  o(  ciiKau*  by  nrngnn*. 

{6.)  The  rau'lgn  d(  a  tn;igiiet  round  iu  own  axis  under 
■be  mflocnce  of  a  cuncni. 

(j.>  TIk  repvlaioa  by  a  cuftenl  of  iia  own  oniB. 

IS.)  Ttic  nttniul  inducrin  actioa    vf   solenoid*    and 
magnctt.  and  of  tnagocu  .ind  mitgnciic  maUcr. 

ff.)  Tbc  Anw  ot  cvrrciua  m  oondactmn  and  conductlii); 
raolta. 

(10.^  The  adiun  on  in«((nda  d  mai^nelic  ncdu. 

(11.)  Tb€  actioa  ol  magmde  mslniCDvnt*,  in.igneUta 
mdcT.  E*l**a9iiieier,  elMtro^jrtvKntanietcr. 

(la.)  The  act:t»i  ot  inagBeiO<clectru:  mftcbiocs. 

(ijt.)  The  mj^nrlk  p(op«(dw  «(  cobalt  and  niclcel. 

Tlic  figuic  illnsiiathc  of  (he  lines  of  bfcc  nmnindini^  a 
conrnt  ha*  been  ptc«k>uslj>  ffivtn  by  Fftnitiay,  Guihtir, 
and  BatRt'.  ThOK  illiHtruive  of  ihe  attnurtlctn  ami 
repttUon  of  |>an)lel  currents,  by  Kuraday,  but  impeifectly. 
Hkmb  iltuMralive  of  How  of  current*  in  condudora  by 
Kirctahofl,  Gulhrir,  and  Carey  Fo«tcr  and  l^idge. 

ThcM  Lllusfraitii);  the  action  of  ihc  ^Ivanometcr  and 
ibt  Gramme  ntMhine  wttt  '■ii^^'ftcA  m  mc  re3,;i:ctitc1y 
by  Mr,  C.  W.  Codce.  and  Mons.  A.  Nuudn. 

The  photof^phs  have  beer)  ciccuicd  rli recti y  Trom  ttis 
Kmg  NfCVTC*  b)  Ml.  Itobt.  GiUii,  o4  HiiHgvrACer,  ot  the 
Ihm  of  f.  York  &  Ca,  of  Notimg  HiH.  the  eminent 
namilacturer  of  photogmphic  transparrncics  tot  th« 
Uaitni. 


ON  UGHTNfNG  CONDUCTORS.  ANB  ACCIDENTS 

BY   LIGHTNING. 

Br  JUCnAaO  ASDXMSOS,  F.C-S..  Member  of  tU  Sadoty  of 

MUnM  of  P'pct  read  bofon  5ccuan  A  o(  the  BntUli  Auocmllon. 
Augui:.  lijt. 

At  the  ineMm  time  at  lean  ooe-half  of  all  the  public 
buatdliigs.  including  the  churciics  aivd  oliapels,  of  Great 
■tkahianil  licUiid  art  without  pintccilin  against  light- 
niig.  As  to  private  houtcs,  it  is  sate  (□  UMcrt  that  nut 
Inc  out  of  every  tiundn^  have  lightning  cotiductots. 

Accoidini;  to  the  (C|x?(is  ol  the  KeEiitrar-Gaicial,  the 
tramber  o(  deaths  from  lightning  in  Enjland  and  Wales 
during  tlie  ciglit  jeais  from  tSfi^  to  tS;6  reached  a  total 
dlSi. 

AamrtliD^  10  the  report  o!  Dr.  Enget,  Direcior  of  the 
StaiMiical  Buicau  of  Berlin,  the  number  of  llros  lost  during 
the  eatne  pefiiid  in  Piustia  wa»  819- 

Thc  lernblc  losses,  both  of  property  and  human  li^es 
occasioned  by  ligbioing,  ate  mainly  due  to  three  causes, 
namely  I  first,  In  n«  providing  any  lightning  conductors 
W  all  t  secondly,  in  not  placing  tbetn  in  ihe  right  posiiiun, 
DC  in  sufRctent  number  I0  cover  a  gircn  area;  and, 
lUtdly,  in  not  baeiiii;  them  regularly  rested,  so  as  to 
ascertain  their  con^iani  efHcicncy.  Kven  some  u1  the  lit»i 
csthediali  of  England,  such  as  Peterborough,  h.'i;«  no 
tigbining  conductors  whatever,  while  «Uiei»,  supplicrf 
wRh  them,  Windsor  Castle  for  eiample,  are  iniufScently 
IHOfectcd,  as  i«  apparent  tu  any  competent  observer. 

II  the  entire  absence  i*f  iighiniug  coniluciof*  is  the  most 
yccvailtn/  eauaecf  ifie  still  exceedingly  great  number  ul 
auimltia  oaauhned  by  lightaiitg,  that  of  ill-placed  or  in- 


I 


suKcicM  oondaclors  Is  another  deserving  much  ajiention. 
TiMi  mischid  done  in  thin  caw  is  not  only  thai  the  coo* 
duoor  gives  a  bUe  aecsiity,  but  that,  should  the  dwelling 
mi  which  k  is  placal  be  sinick  by  lightning,  ti  leads  to  the 
belief  ihit  the  waid«r(u1  ccicnti6c  discovery  of  Frank  lin  is  nu> 
gatory,  or  u  least  unoenatn  m  its  action.  A  ca.tc  of  the  most 
inMract ire  kind,  in  which  a  house  with  a  proper  conductor 
fixed  on  it  was  struck  and  damagod  by  ItgbtoiDg.  came 
Dnder  my  own  obscrvaiion  quite  recently;  a  heavy  thuodcr- 
»ona  passed  over  k,  and  the  electric  dtacharge  fell  on  one 
of  the  towers,  knoddDg  di/wn  pan  of  a  crenellated  wail, 
net  more  ihao  three  yards  from  a  lightning  conductor,  and 
then  passing  off  withow  doing  futihcr  damage,  llie  con* 
doctor  being  new  and  in  good  older,  i(  teemed  at  Arit 
sighl  a  very  extraordinary  case;  but  the  ruyMery  of  it  waa 
soon  ei)>lained  by  an  ciaminaiioa  of  (he  prcmincs,  which  I 
uadenook.  I  found  that  Ibcjoof  oE  the  towct  on  which  the 
lightning  fell  was  covered  by  a  solid  mass  of  lead,  of  an- 
usual  thickness,  oonneclcd  at  one  end  with  a  large  iroo 
water-pipe  about  loot  iiKhea  in  diameter.  In  this  ase 
■he  clecinc  force,  tu  get  to  tbl^  rival  conductor,  hearicr  in 
mcul  tbaothe  one  designed  lor  the  purpoac,  and  ilierelotc 
oftriiif  the  best  mad  earthward,  had  to  smite  the  brick 
wall  in  iis  way,  and  laving  done  this,  it  went  down  tfac 
iron  water-pipe  into  the  ground,  doing,  ai  already  men- 
ticncd,  no  more  damage.  Had  the  actual  conductor 
either  been  latgcr,  that  is,  heavier  in  metal  than  it  actually 
was  or  had  it  been  connected  with  the  mass  of  lead  fai  the 
fint  msLince,  tlic  liglilning  could  never  have  S'ruck  the 
house.  Ttic  incident  torc>t)l>  illuHrates  the  nrocs»ity  of 
leaving  tbc  design  and  cxcciion  of  ligblning  conductois  to 
no  others  but  those  who  have  made  a  thorough  study  of  _ 
the  subject,  since  the  work  is  not  by  any  means  so  tree  H 
(tom  complexity  as  b  oommt^nly  believed.  1 

The  third  cause  Li  the  utter  neglect  of  the  conductor, 
when  once  it  has  been  put  in  iu  place;  utiier  repairsto 
all  sort.4  of  public  buildings  arc  regularly  executed,  but  the 
lightning  coniiuctar  is  taken  no  nocioe  ol  ai>d  is  ncrn 
tested. 

Having  drawn  aiCcotion  lo  the  chief  causes  of  the 
numerous  and  lata!  casuakics  cauted  every  ycai  by  light* 
ning,  1  have  only  to  a^dd  a  few  words  of  advkc  as  to  how 
ihey  might  be  prevented,  or  at  Icaat  greatly  diminished. 
Fust  iif  all,  1  think  it  miHt  dcsitablc  that  public  recoiii* 
meodation  should  be  made,  by  local  and  otlici  autlioriiics, 
to  place  lightning  conductors  on  all  exposed  or  high-lying 
buildings,  whether  public  or  private,  as  well  as  on  those 
aianiling  near  woods  andou  moist  ground.  It  might  be  vrell 
woMli  tbc  trilling  cxpcrue  to  plaoe  simple  conductors  also 
agaiinc  tiers  in  imiks,  under  whidi  titerc  ate  bcnchcK,  01  _ 
where  persons  arc  likely  to  galliet  during  a  ttiundcTSlorm,  ■ 
they  forming  a  OKilific  wioice  ol  f.ilal  accidents.  Above  1 
all,  no  chiutJi,  coapcl,  school,  prison,  01  othei  largs  public 
building,  ought  to  be  without  one  or  more  lightning  can> 
ductors.  But  if  il  is  necessary  to  greatly  multiply  ligbiining 
cotduaors.  it  is  equally  so  that  they  should  be  plauDcd, 
erected,  and  also  jieiindically  tested  hy  competent  persons, 
wiih  scientific  as  well  aa  practical  knowlcitgc  of  ttie  work. 
The  cestiug  should  take  place  at  regular  intervals,  pahaps 
best  in  the  spring,  before  the  advent  ol  (he  sommaly 
IhunderstoimH,  and  it  should  likewise  be  made  whenever  a 
building  lias  been  undergoing  cqioirs  which  may  liave 
damaged  the  conductor.  To  show  the  ImpottatKc  of 
COiistaiilly  testing  even  the  bot  laid  conduclois,  I  can  cite 
aivothcr  instructive  case  where  a  haute  vras  apparently  well 
pioieclcd.  On  the  ■•>ih  ot  August,  iK^b,  shorlly  bcfuec 
midnight,  n  heavy  stroke  d  lighining  icil  upon  a  mansion 
near  Kcw  Bridge,  Aliddiucx.  The  clecinc  force  destroyed 
the  lop  of  a  large  chimney,  knocking  ofT  pad  ol  the  copin;, 
nuc  titote  than  two  or  three  lect  from  a  lighining  conductor, 
to  which  it  then  flew,  making  its  way  down  to  ibe  canh, 
but  not  without  causing  (he  greatest  di^uibanoc  all  along 
its  path— Wuti^  ^*V,  »TOtiv.^  oftvev*,  »«v*  \«=*.f^  TOa*S«i 
\aitA  taltoVes  \n  \«A-TO«tva  w««t  li^-s-VoA  *««»»>.  wiv<to«s 
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it  from  the  copper  rofw,  nhich  undcf  ntdinnry  circnm* 
K,  wouki  liave  cairu-d  the  cltctiir  foacc  naiwietily, 
_  I  as  lurmlcasty,  id  the  gmvnd.    The  Uct  of  ttiis  dU- 

Itilbance  indicalcil  kI  once  the  soaiccof  the  miichief.  Tt>e 
lightning  oonduciar,  good  as  it  otticrwiie  «ra«,  hail  no 
nIBckat  earth  conneciiori,  It  went  into  the  eaitli,  it  \$ 
true,  bot  intn  soil  iiilc>(;rihRr  Hrr,  and  ihrrriorr  ihc  mn- 
daclor  dkl  not,  and  could  nn,  an  pro]icrlr.  Nutliiii);  trnv 
wsnttne:  in  this  rnsc  (or  protection  ngninn  lijhtnmg  hut 
rreiilar  inuing,  in  itrlaiih  oE  nhich  tt  czn  neirrt  be  known 
whether  a  condoctor  is  actually  cedent  at  any  liine.  A 
well  orpatufil  !iy«etn  o(  ia^pcciinn  of  lightning  conducmrs 
«roald  be  tao^t  incX|icnRivc.  The  gaUanomder  uicd  ior 
tbc  poTpoK  has  bwu  laiml}^  much  impiuvcd  in  Gnnuuqr. 
and  small  jtcrt-tblc  innnimmu,  of  ihe  ate  cf  a  dtminuliK 
carixl  hag,  ate  now  made,  which  1ca*e  nothing  to  be 
deiued  in  tiw  sha(>c  both  of  effcciivcncs*  an^  iluiabiliir. 
AbeadV  HCh  a  system  e>f  in-jpeaion  and  trsfin.gfif  conridc- 
tort  exbn  in  Parts  ani,!  «ctct  Jl  other  French  towns.  Shall 
we  say,  onn  a^in,  "  Tbcy  mana^  ibcsc  things  bcMci  in 
France  ?" 


Qlorrtsponbttice. 


^^    THE  THEORY  OF  THE  MICROPUONE. 
I  TV  /At  Ettiter  ^'  The  Telbgilu'HIC  Jouknal. 

T)ea«  Sib, — In  my  letter  of  th«  loih,  which  you 
w«rc  good  enough  it>  insert,  I  made  refi'renw  lo  some 
cxpcnmenls  with  the  micropbonc,  which  I  undertook 
with  a  view  to  amrtain  tbc  naltire  and  action  of  Pra- 
[cE»>t  Hughes'  discovery,  and  which  have  l*d  me  to 
foro>  an  opinion  at  varinnce  with  that  of  the  moIccuKir 
diiAcntion  theory  given  by  Mr.  Hughes. 

I:  is  difficult  10  comprehend  that  vibratory  motion 
can  cause  molecular  expansion.  If  this  were  true.  Tho 
caibom  should  become  specifically  lighter  whibt  undef- 
goittg  vibratory  movement.  I  am  not  aware  th.it  such 
ts  the  (act.  IVofeisor  Hughes  assumes  that  the  carbon 
pencil  elorgatet  undtr  vibratioo,  and  SO  niters  the 
presnre  of  contact,  the  redstance  of  which  varios  with 
the  rise  and  (all  of  ihe  acoustic  vrave. 

HaTirrg  employed  a  Riess's  transmiltin;;  apparatus 
to  open  and  dose  a  primary  circuit  of  an  induction 
coil,  the  secondary  of  which  was  connected  to  the  tine 
wire,  I  luccredeti  in  giowling  out  the  tunc  of  "God 
Save  the  Qjecn."  The  rweiver  wry  considerably 
augmented  the  loudness  of  the  original,  but  aTtictilation 
wa»  not  arrived  al. 

What,  then,  is  the  d]Her«i»ce  between  two  platinum 
nod  two  carbon  contacts. 

Or,  why  docs  Riess's  transmitter  fail  lo  articulate 
while  Professor  Hughes'  docs  this  very  perfectly  ? 

In  tbc  platinum  contact-maker  you  do  not  obtain 
sound  ur.ti!  ihe  amplitude  of  tlie  sonorous  vibrations 
Is  sufficient  to  interrupt  the  circuit,  and  as  a  conse- 
ouence,  a  ttiight  and  cxplo^ve  arc  is  the  mult,  it  is 
wis  little  explosion  that  prodnces  the  janing  sound 
which  I  h:ive  described  as  a  growl. 

Mr.  Tcutes,  of  Dublin,  succeeded  in  obtaining  arti- 
COlalion  with  A  Riess  transmitter  by  simply  moistening 
the  platinum  contacts  to  prevent  the  entire  di'iruptimi 
of  the  eirctiil  whilst  the  contact. maker  was  vibrating. 
Imagining  some  5Kch  cause  to  be  at  work  in  the  micro- 
phone. I  arvised  a  plan  to  esamine  the  nature  of  th« 
circuit  by  bringing  the  two  contact  point*  of  Ihe  micro- 
phone carbons  under  view  of  a  powerful  microscope. 

The  microplioni",  which  was  of  the  hammer  and  anril 

eofi'lriictinn,  I  /iJareH  near  Ihr  end  of  a  light  lath,  tli* 

other  end  of  the  lath  being  fixciJ  to  a  sounding  board 

maintained  In  a.  »£a(c  ot  vituatton  by  means  of  a  tuning 

^^iht  the  tuning  fork  v'lhnHei,  a  cl«ftf  space  was 
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H 
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visible  between  the  carboi>  contacts  by  aid  of  the  nncro 
scope,  the  magnifying  power  of  whtdt  was  abool  ~ 
limes. 

I  then  connected  the  icadiofc  wires  from  the  micro 
pbiire  to  a  battery  of  4  volts  tension ;  the  circuit 
could  open  or  close  al  pleasure  by  a  little  Upper  key. 

Kach  time  thti  kev  waspressed  a  gray  doud  traversed 
from  carbon  to  carbon,  the  doud  being  most  dense  at 
the  time  of  closing  the  circuit.  This,  then,  exnlains 
the  action  of  the  microphone  ;  the  carbon  may  oe  re- 
garded as  an  aggregation  of  conducting  partldes,  which 
MOome,  under  ribrntion  and  attrition,  loosened  at  the 
contact  points,  in  the  form  of  very  minule  powder, 
so  Impalpably  Ttne  as  lo  defy  micfOBOOpic  definition, 
escaping  as  a  cloud  darkening  the  field  of  view,  and 
may  be  regarded  as  a  conducting  vapour  which  main- 
tains the  circuit.  The  approach  ot  the  recession  of 
[lie  contact  points  shortens  or  lengthens  th«  condocting 
column,  redudng  or  augmenting  the  rvsislance  in  the 
circuit,  and  thus  makes  the  electric  and  sonorous  waves 
sympathetic 

Vours,  very  truly, 

Sept.  33,  1878.  Frrdk.  H.  Varlcv. 


Ta  the  Editar  of  Tub  Telegraphic  Jourkal. 

Sir,— On  page  71,  TtUgrapkit  Journal,  lax  February 
15,  1878,  there  is  an  appalling  tormuU  for  localiung  a 
partial  disconnection  in  a  submarine  cable  when  there 
IS  an  earth  current  in  it.  The  formula  is  rendered 
vciy  obscure  by  tbt  way  in  which  it  is  printed.  A 
portion  of  the  second  term  of  (he  tight  hand  number  of 
ibv  equality  is  under  the  .symbol  for  exiractinv  ihe 
S|quaic  root,  and  the  remainder,  which  is  l>clow  it.Tooks 
like  a  multiplier  of  this  portion.  TIk  latter  is  inleflded 
for  a  conlinualion  of  the  second  term  undtr  Ihe  symbol, 
which  is  a  fraction,  but  whether  the  continuation,  abo 
a  frndion,  belongs  to  the  numerator  of  the  former,  or 
whether  the  two  numemtors  and  the  two  denominators 
arc  both  continuous  is  not  evident.  The  author  worka 
out  his  example  on  the  second  assumption,  and  hy 
kaHing  '*»'  .rf"'  term  nndtr  itu  t^uare  rovl  svmM 
arrives  at  a  very  happy  result.  But  if  ihc  formula  is 
correct,  K  —  —  104?,  from  which  wc  may  surmise  that 
the  fault  is  "  on  the  other  side  o(  Jordan.^' 

Yours  truly, 

K.  A.  W.  FANSHAWE. 


[The  formula  you  refer  to  should  be  as  follows  1 

L.+I. 


u. 
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«lo  +  i.i  I 


3'it  >- 


to  +  DU*  +L,1  — t' 


3  0,  (1.1  —  tl 
The  numerical  example,  which  was  given,  ts  perfectly 
correct.  With  reference  to  the  "appalling"  nature  of 
the  formula,  we  must  remark  that  it  is  so  only  in  your 
imagination,  as  when  the  numerical  values  of  cadi  of 
the  uuanlilies  are  obtained,  ten  niittules  at  the  most 
would  suHicetowork  out  the  value  of  a  (at  least,  for 
anyone  uf  ordinary  intellectual  capadly),  and  wC  can 
hardly  believe  that  that  amount  of  time  would  M 
grudged,  «8pedal1y  when  the  formula  may  bo  required 
lor  use  but  once  in  the  coutic  of  a  year- 

Your  algebraical  proof  of  Ihe  piinciple  of  the  Wlieat- 
slone  bridge  wc  must  confess,  docs  not  appear  to  be  a 
proof  at  all.     To  commence  with,  it  is  not  evident  by    ■ 
what   process  of    reasoning  you  obtain   the  equalltj  ■ 

p;  but  granting  that  this  and  the  equatiotrt 
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these,  when  o,  •*  a^,  ate  quite  sufficient  to  prove  the 
truth  of  the  etjuation  ad  —  ic,  without  the  other 
equations  which  follow.  Ferhap':,  however,  we  have 
misunderstood  your  explanation. — Edit.  Tel.  Jour.] 


J.  Brow.v. — Articles  and  notes  on  Electric  Light 
kc.,  will  be  found  in  the  paj^es  of  this  Journ.'\l  ns 
follows: — June  t,  May  15,  November  i,  December  15, 
'877;  January  i  and  15,  April  15,  Mny  15,  June  1, 
and  July  15,  1878.  Gramme's  Nfachinen,  January  15, 
February  15,  1873;  September  15,  1874;  January  1, 
August  15,  September  t,  October  i,  1S75;  December 
15,  1876,  September  i,  1876;  August  15,  1877. 
Breguet's  Machine,  April  1.  1876.  Siemens'  Machine 
and  Lamp,  November  15,  December  i,  1877  ;  V'arley'K 
Electro -Static  Multiplier,  May  i,  1878,  Lodyghin 
and  Kosloff  Lamp,  May  15,  1874;  October  15,  11^77. 
Jablochkoff  Lamp,  November  15,  1876;  May  i,  1877. 
Rapieff  Lamp,  August  15  and  September  1,  i8;H. 
Regnier  Lamp,  February  t,  1878. 


gebictos. 


Aid  and  TelegrapJn,  Past  and  Pn-icnl ;  u-ilh  an  ac- 
count of  the  Telephone  and  Phonapa fill .  IJv  Wll.l.tAM 
Teco,  F.R.H.S.  W.  Tegg  &'  Co.,  Pancras-lane, 
Cheapside. 

Mr.  Tegg,  the  well-known  publisher,  is  the  author 
of  several  entertaining  and  instructive  volumes, 
such  na  Meetings  and  Grerting.';  of  all  Nations, 
One  Horn's  Reading,  Ac.  Tliey  are  characterised 
by  a  genial  style,  a  sense  of  humour,  and,  at  the 
same  time,  a  strict  accuracy  and  a  power  of  seizing 
upon  the  most  salient  and  instructive  points  of  the 
subject  in  hand.  The  present  work  is  no  exception 
to  the  rule.  It  is  designed  for  the  general  public, 
to  acquaint  them  with  the  origin  and  history  of  (he 
letter  and  telegram  posts  in  this  country,  and,  in- 
deed, in  the  world.  A  happy  thought  on  Mr.  Tegg's 
part,  for  although  everj'One  uses  the  post  and  the 
telegraph  nowadays,  it  is  remarkable  hoiv  few 
understand  either  how  they  have  arisen  or  how  they 
are  carried  on.  This  is  especially  the  case  with  the 
telegraph,  and  Mr.  Tegg's  handsome  little  hook 
should  enlighten  them  upon  the  subject  in  a  light 
and  readable  form.  Although  the  book  is  en- 
livened by  annecdotes  and  a  touch  of  fancy  here 
and  there,  it  must  not  be  supposed  that  it  is  ever 
trivial,  or  sacrifices  accuracy  to  sensation.  It  is  not 
intended  to  be  a  scientific  book,  or  a  book  for  the 
specialist,  yet  it  is  a  book  which  the  telegraphist 
and  professional  electrician  may  read  with  pleasure 
and  profit,  for  it  contains  a  connected  historj-  of 
the  postal  and  telegraph  scvtcc  and  their  operation, 
with  some  account  of  the  Atlantic  cables.  The  tele- 
phone and  phonograph  are  added  for  the  benefit  of 
the  general  readers. 

Ughtning  Flashes  and  Electric  Diishes.  A  volume  of 
choice  telegraphic  literature,  humour,  fun,  wit, 
and  wisdom.  Compiled  by  W.  J.  JoiiNSTo.v, 
Editor  of  the  Operator,  &c. 

LMtHttu  Fla^f4  ottd  EUciric  Daslies  is  the  ryth- 
itucc/  tiue  of  a  ponUibutioQ  to  telegraphic  romance, 


now  wcllknownonthcothersideofthoAtlantic.  We 

have  been  told  by  Mr.  W.  H.  Precce  how  popular  the 

telegraph  service  is  in  .America,  and  the  appearance 

of  a  new  edition  of  this  book  is  pleasing  evidence  of 

the  fact,  for  it  is  read  not  only  by  American  operators 

(who,  we  must  say,  are  fired  by  a  praiseworthy  zeal 

I  for  their  calling,  which  is  refreshing  to  see),  but  by 

the  genera!  public  also.     It  is  always  interesting  to 

look  over  a  literary  novelty  such  as  this  is,  in  order 

to  di.scover  if  it  contain  any  traces  of  true  merit,  any 

j   grains  of  gold  among  the  dross  ;  and  we  have  been 

gratified  in  finding  that  our  quest  here  was  not  in 

I   vain.   Lightning  Flashes  coai?i.\ns  some  miscellaneous 

I    samples  of  considerable  native  literary  power.     The 

I    best  writers  are  Mr,  W.  P.  Phillips,  or  "John  Oakum,*' 

the  author  of  "  Oakum  Pickings,"  Charles  Damard, 

I    Miss  Schofield,  the  young  Canadian  lady  operator 

who  recently  in  a  fit  of  insanity  precipitated  herself 

;    over  Xiagara  Falls,  and  Mr.  J.  M.  Maelnchlan,  a 

:    superintendent  of  our  own   telegraph  service,  St. 

'.    Martin's-lc-Orand.     Most  of  the  pieces  have  been 

I    republished  by  Mr.  W.  J,  Johnston  from  the  Operator 

I   journal.     The  book  is  illustrated  by  cartoons  of  Mr. 

J.  J.  Calahan  and  others.    While  upon  this  subject, 

i    we   may  mention   that  a  new  story,  entitled  "  Sam 

;    Johnson  ;  the  Life  and  E.tpericnco  of  a  Railroad  Tele- 

i    graph  Operator,"  by  Mr.  J.  A.  Clippinger,  one  of  the 

contribulors  to  Lightning  Flashes,  is  about  tO  appear 

in   America.      The  insight   which  writings   of^  tlii.s 

kind  gives  into  telegraph   life  in  America    should 

render  them  of  additional  interest  to  the  fraternity 

in  England.     The  travels   and   experiences  of  an 

American  operator,  if  written  with  spirit,  power, 

anJ  good  taste,  wijiild  "make  a  hit." 


Boies. 


Mr.JAMF.sTvMAN  writestoarccent  number  of  Dttign 
and  Work  to  say  that  be  has  successfully  applied  Herr 
Glafscorp's  electric  light  to  his  bicycle.  The  motor  is 
thi;  hind  wheel  of  the  bicycle,  and  the  machine  is  a 
sm.ill  ordinary  magneto  electric  machine  with  rotary 
magnet,  aided  by  a  small  pocket  bnttery.  The  carbons 
aro  resjulated  by  a  train  oE  wheels,  actuated  by  the 
front  wheel  of  the  bicycle,  the  consumption  being  about 
one  inch  per  hour.  The  apparatus  takes  up  the  room  of 
a  sm.ill  valise,  and  has  cost  in  all  about  £$.  The  light 
is  steady  and  equal  to  lao  candles,  its  great  advantage 
being  tii.it  it  lights  up  the  road  thoroughly  for  200 
yards  a-head  on  a  dark  night. 

Magnetic  Sleep. — In  an  interesting  case  recently 
tried  nt  the  Court  of  Session,  Edinburgh,  the  plaintiff 
claimed  ^£500  damages  from  the  defendant,  Mr.  Joseph 
Agnew,  a  surgeon -den  list,  of  Glasgow,  for  injuries 
incurred  by  magnetic  trances  to  which  the  defendant 
was  in  the  habit  of  subjecting  him.  The  experiments 
cnnsiiiled  in  placing  large  magnets  in  front  of,  behind, 
and  above  the  plaintifFs  head,  the  magnets  being  con- 
nected to  the  head  by  magnetic  chains.  During  these 
experiments,  which  were  undertaken  in  secrecy,  at  the 
dcfondant's  request,  the  plaintiff's  mind  became 
seriously  affected,  and  after  repeated  seances  he  became 
insane,    while   losing   his   physical   health    also.     The 
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magnetic  al««p,  and  had  IfJcd  «sperinienti,  bat  without 
effect,    Th«  case  hu  not  been  concluded. 

Thk  Uxskrn  Univkksr  ak»  thb  Tasimktkn.— 
The  extreme  delicacy  at  Editon's  t&itmeiet  }m»  been 
proved  during  th«  recent  solar  eclipte,  and  we  now  hijar 
that  the  Utci^t  piercing  project  of  Str.  Editon  is  to 
employ  it  in  cxplorin[;  those  blue  fields  of  the  night 
sky,  uhicti  to  the  eyn  arc  void  of  star»,  in  order  to 
dijKx>ver  tlie  utiieen  ofbi  whith  tenant  thein.  His  plan 
is  lo  atljuit  the  ta^melcr  to  tl9  utmost  seniit!vcnc55, 
then  iilt.ich  it  to  tfie  cxploritip  telescope,  when,  if  in 
any  p3rticul.1i  direction  of  tIip  latiei  ihere  is  .1  ni.irkc4 
and  invariable  deflection  of  the  tasimeter,  it  may  safely 
be  inferred  that  there  is  on  tmkiiown  woHd  in  line. 
"  Seeing,"  says  the  Srimlifit  Amt^uitn,  "  (hat  ihe 
(asinicter  is  afTcctcd  by  a  wider  range  of  etheric 
undulatiuns  than  the  eye  can  t<ike  co^iii&ancu  uf,  and 
ic  with  aii  fnr  more  acutely  sensitive,  the  probabilities 
are  that  it  will  open  up  hitherto  laAcccssibic  rcg;ions  of 
apace,  and  posiibly  extend  the  range  of  our  real 
tmowk^e  as  far  beyond  the  limit  attained  by  the 
teiewope  as  thai  is  beyond  the  oi.Trow  reach  of  unaided 
vision.  Possibly  too,  it  may  bring  within  hum^n  ken 
a  vast  multititdc  of  nearer  bodies — burnt  out  suns  or 
(ed)1y  redacting  planets—now  unknoivn  bec3.use  not 
luminous. 

WHBATSTOfiE's  automatic  syitem  has  been  introduced 
on  the  Odessa  to  Consrnntinople  cable.  Tlie  speed 
obtained  it  twenty-eight  ivords  a  tninule,  whilst  with 
the  Morie,  only  ten  to  eleren  words  a  tninnte  were  got, 

TiiE  J»umat  Ttlegrafhique  states  that  the  telegraph 
lines  of  Serviaand  Roumanta,  intcfrupted  during  the 
war,  are  slill  in  that  condition, 

AccOBDivo  to  the  terms  o(  the  agreement  between 
Germany  and  Russia,  which  will  be  enforced  on 
October  I,  a  fixed  tariff  per  word  has  been  sutt-^iiuted 
lor  the  tariff  for  twenty  words,  hitherto  in  vogue 
between  these  countries.  For  an  ordinary  telegram  a 
fixed  tax  of  fifty  centimes  [without  reg.ird  to  number 
of  wordsj  and  a  t.\x  per  word  of  forty  ctTilimea  will  be 
charged.  For  an  urgent  telegram  this  rate  will  be 
tripled;  and  for  a  repeated  telegram  they  will  be  r.niscd 
1^  fifty  percent, 

Thk  Italian  telegraphic  revenue  for  1877  amounted 
to  jf3i3  1^'  9d. 

Thk  dectrictansol  the  Australian OveilandTcIegtanh 
Line  have  cured  the  hostile  natives  about  Maodonald's 
f^ak  of  a  propensity  to  cut  the  wire,  by  connecting  it 
to  a  powerful  induction  coil,  and  ;idniinii'1'''rine  a  small 
thunderstroke  to  the  boldest  of  them.  The  "bbck"  is 
not  a  very  reverent  individual,  hut  he  respccta  lightning. 

Ir  is  said  that  there  arc  already  16,157  miles  uf  wire 
working  quad ruplex, and  14,580  miles  working  duplex  in 
America  already. 

TRLKoxArKK:  Tat'OBBSS  iN  AuRRiCA.    In  the  TtU- 
papiur  of  May  17,  187,1.  a  contiibnlioo  from  Mr.  K.  L. 
Ftope  was  printed,  eniiiled  "Twenty  Years  of  Tele- 
graphic Progress"  which  will  bL-  found  of  interest  al  the 
present  lime.     Five  years  have  passed  since  this  article 
appeared,  and  the  progress  of  the  electric  tcli^raph  has 
been  even  mure  marvellous  (han  during  the  years  pre- 
tetL'a^.      TbemiiesiA  leJegrriph  wire  in  use  have  within 
that  time  practically  more  than  doubled.    'Ihcre  aie 
Mtotv  orerjoo.ooo  nii.'ca  of  wite  in  actual    use  in  this 
wuifrr,  bcM<Je  6^.000  mika  ot  what  is  termed  "  phan-  \ 
»»»      wvce,  that  IS,  additiotiMl  circuits  created  by  llic 


introduction  of  duplex  and  quadruples  systems  of  tele- 
graph. About  13,000  offices  and  over  30.000  persona 
nre  emplo)-cd  in  the  telegraphic  service.  The  demand 
for  telegraphic  facililiei  constantly  incrmses,  and  what 
the  future  may  wiiness  in  telegraphic  development  it  i) 
as  impossible  to  forsee  now  as  at  any  previotu  tim«,— 
Journal  a/the  Telrgrttpli,  U.S. 

A  Maohbtic  survey  of  the  Suieof  Washington.  U.S., 
in  connection  with  the  weather  service  has  been  con- 
m«nG«d.  Tb««  will  be  35  stations  to  determine  the 
magnetic  elements,  and  tltc  woric  will  lake  three  years 
to  complete, 

RKCErfTLY  ha*  been  issued  in  America  a  work 
mlitled  "Tht  TrUfrrapk  in  Amentm,"  by  Mr.J.U.  Reid, 
who  hat  boon  for  several  years  engaged  in  its  prepare. 
tion.  It  is  a  record  of  the  telegraph  in  Americ;i ;  its 
rise  and  development,  and  will  be  richly  illtutrated. 
The  price  is  fivadotlars,  and  ic  can  be  had  of  Mr.  Reid, 
P.O.  B0X3393,  New  York.  The  late  Mr.  Orton  took 
a  great  interest  in  the  progress  of  this  work. 

Ar  Oswego,  U,S.  recently,  a  message  running 
"Send  one  hiiodrcKl  currency  4  paid."  wu  received 
by  a  "travelling  operator"  as  follows:  "Send  one 
trunk  tf.A  currants— 4  paid,"  It  is  dangerous  now  (o 
mention  red  currants  within  that  operator*!*  hearing. 

(!i.KcrRiciTV  AM>  THF.  Camska. — We  learn  from 
the  Optrator,  U.S.,  that  an  old  hutk  called  the  Am^/ 
Gfvrge  was  recently  blown  up  by  torpedoes  at  Wilfets 
Pnint,  nrar  N*w  York,  and  successful  oegallves  taken 
of  the  explosion  by  means  of  electricity.  Gen.  Abbott 
U.S.A.,  sup(;rin tended  the  process.  The  torpedoes 
were  fired  electrically;  while  along  the  shore  four 
cameras  wcro  pointed  at  the  scene  of  Ihe  explosiov. 
The  shutters  of  the  cameras  were  suspended  by  thread* 
which  could  be  burned  by  fuses  i}[nited  electrically,  so 
that  the  shutters  would  fall  at  any  desired  time.  A 
chionomctric  clock  in  circuit  registered  these  time*  g[ 
closing  the  camera  and  obtaining  the  negative. 


Rst^TiVK  Intexsitv  or  Liohts. — M.  Berlin  In  a 
recent  atlicle  in  the  Juumal  de  Phytiijue,  on  the 
electro. magnetic  rotation  of  liquids,  draws  up  Ihe  (ol. 
lowing  table  of  intensities,  the  solar  tight  being 
reekoned  at  1,000 ;  Chfttric  light  of  ^f/iartfe  machine. 
350 ;  Drummond  light,  regulated  to  noisy  state,  24; 
Olummond  light,  regulated  tu  ordinary  state,  ic  ;  gas 
burner,  with  glass  chimney,  forced  Same,  iji;  gas 
burner,  with  glass  chimney,  ordinary  flame,  1  ;  Canel 
lamp  of  Pictet,  or  Moderator  lamp,  large  luodcl,  t  ; 
star  candle  ifive  to  the  pound),  |. 

A  coHBBSpox OBKT  to  Sature  points  out  that  the 
spectrum  of  Jablochkoffs  electric  candle  is  a  tutioo 
of  the  electric  and  Umc-light  spectra. 

ticilTKiNC. — During  one  of  the  thunderstorms  which 
have  been  so  frequent  recently,  a  harvc^  tahourer, 
Edward  Dennis,  aged  do,  was  killed  by  lightning.  Hi* 
body  was  found  between  some  shocks  of  wheat ;  and  it  li 
supposed  that  he  wah  on  his  way  lo  seek  Ihe  shelter  of 
some  cottage  when  he  wii^siruck.  He  bad  te(t  hi* lieUe 
behind  him.  He  w.is  much  disco toureil  about  the  face; 
bi^  right  whisker  w.is singed  off  and  Iht^re  was  a  jaggM 
wound  on  the  right  ear  from  wWch  blood  h«d  nsaail. 
This  wound  was  not  such  as  might  have  been  inflicted 
by  an  instrument.  His  clothing,  from  the  upper  part 
of  his  body  downwards,  wajf  torn  into  shreds, 
boots  bad  \)etrt  t\'(i£r.  V^nm  bis  feet  and  were  scattered 
:^bOu\.  ^1^  scTa^-i— *i\e  S(j\cs,i«i\vviii-«wc  intitWA,  having 
be«n  scpinL\e4  lt>«(v  \V*  *VV«^-   '^'^  ^'^  '^'^^^  ' 
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been  torn  in  pieces  by  the  discharge,  which  had  fur- 
rowed the  ground  (or  some  distance  around  him. 

Amother  inlereating  cnse  of  lightning. stroke  W!is 
reUted  in  a  recent  issue  of  the  /.ancrt.  A  shepherd, 
sheltering  under  a  tree,  felt  a  blow  on  the  right  shoulder, 
and,  immediately  loosing  the  use  of  his  legs,  s.-ink  to 
ihe  ground.  On  being  taken  home  lie  grailunlly  re- 
covered from  the  numbness  in  his  limbs,  but  siitl  felt 
K-vere  pain  in  the  back  and  legs.  On  OxHmi nation,  a 
aymmetrical  fem-like  mark  of  a  bright  scarlet  was 
tound  to  brand  his  back  obliquely  from  the  right 
shoulder  to  the  left  hip.  It  was  raised  above  the  rest 
of  the  skin.  The  midrib  was  J-in,  wide  and  there  were 
six  or  eight  fronds  regularly  air.iycd.  In  lime  the 
fi;rurc  gradually  faded  away.  This  case  recnIK  that  of 
Mrs,  Pidgeon,  at  Torbay,  which  was  fully  described  in 
Nature  for  March,  1875, 

The  order  for  dismissal  of  the  suit  of  Edison  ag.iinst 
the  WeMcrn  Union  Telc-jjriipli  Coinp.Tny,  on  ilie  yri>und 
of  the  non-residence  of  the  defendants,  w.is  rescinded 
by  Justice  MacArthur,  in  the  Etjuily  Court  nt  Washing- 
ton, July  2otb.  This  will  place  the  sui:,  which  is  to 
test  the  ownership  of  the  p.tlent  for  the  qnadniplcx 
telegraph  instrument,  on  the  calendar  to  be  tried  on  its 
mtrits.— rA*  Operator,  W.S. 

Beaded  Lightning,  —  The  attention  of  the  Lit. 
and  Phil.  Soc.  of  Manchester  has  been  dr.iivn  by 
Mr.  St.  J.  B.  Jou'e  to  a  remarkable  form  of  lightning 
witnessed  by  him  on  the  evening  of  Aug.  ifi,  last  year. 
The  chief  peculiarity  of  the  flai-h  was  its  intermittent 
or  dotted  character,  like  the  spark  sent  along  the 
intermittent  tinfoil  circuit  on  Leyden  jars  for  lecture 
illustration.  Part  of  the  flash  was  zig-zag,  and  the 
rest  curved.  A  correspondent  in  Nature  confirms  the 
fact  that  lightning  occasion.illy  takes  this  form,  which 
is  called  by  him  the  punctuated  "  form  ;  but  on  which 
we  think  wo  have  bestowed  a  better  name  in  calling  it 
"  beaded  lightning."  Since  writing  the  above  we  learn 
that  this  rare  phenomenon  has  been  called  "  chaplet 
duftu^'  by  M.  Plants. 

The  Chicago  Tribune  is  responsible  for  a  statement 
to  the  effect  that  during  a  recent  thunderstorm  in  that 
ci-y  a  little  fair-haired  girl,  Lottie  Guild,  of  four  years, 
had  her  hair  turned  from  a  bright  golden  hue  to  blue- 
black,  as  well  as  the  scalp  of  her  head  blackened,  by  the 
action  of  a  lightning  discharge  down  the  chimney,  which 
turned  her  out  of  her  bed  and  covered  her  with  soot. 
The  hair  has  been  washed  in  s.  strong  solution  of  am- 
monia, but  the  stain  appears  to  be  indelible,  although 
the  hair  is  as  silky  as  ever.  This  process  of  hair, 
dyeing  is,  we  fear,  too  dangerous  to  become  of  general 
use  ;  but  it  may  well  justify  some  new  boon  to  elderly 
mankind  in  the  shape  of  an  "  Electric  and  Magnetic 
hair 'Wash." 

A  St.\rtlisg  Invention.— The  genius  of  America 
passeth  all  understanding.  We  learn  that  a  man  in 
this  city  (Cincinnati)  has  invented  an  automatic  cradle 
SO  arranged  that  it  is  set  in  motion  by  the  very  cry 
of  the  infant  itself.  Mr.  Edison's  forte  is  automatic 
contrivances,  and  we  would  advise  the  inventor  to  say 
nothing  about  this  invention  until  it  is  secured  by  letters 
pntrnt,  Mr.  Edison  undoubtedly  has  published  a  state- 
ment in  some  paper  that  he  proposed  to  make  a  cradle 
which  would  operateonthcsame  principle.  We  arenot 
positive  whether  the  sonorous  vibrations  produced  by 
the  child's  voice  acts  upon  a  piece  of  carbon,  causes  a 
varying  pressure  on  the  same,  and  thereby  affecting  an 
electrical  current  which  operates  a  mechanical  contri- 
waoce  or  not,  but  in  view  of  the  fact  that   Edison  has 


monopolised  tlie  whole  field  of  invention,  it  is  barely 
possib!-;  th:it  this  would-be  inventor  is  a  base  deceiver, 
guilty  of  a  '■  straight  steal."  This  man  is  a  G'irman, — 
T'lf  American  Itmentor.  [The  peculiar  advantage  of  a 
cradle  rocked  by  the  b.iby's  voice  is  manifestly  that  the 
harder  the  child  cried  the  faster  would  the  cradle  rock  ; 
a  beautiful  examplo  of  the  fitness  of  things.] 

Ei.BcrRicAL  Apparatus  f:>r  ExhibitiNq  the 
R()T.\Ti()N  OF  THE  Eartii. — Mr.  Geo.  M,  Hopkins, 
whoso  electrical  gyroscope  we  illustrated  in  our  number 
for  August  15th,  has  applied  the  latter  to  demonitrate 
the  earth's  rut;ktion.  For  this  purpose  the  gyrating 
wheel  with  its  electro-magnets  is  suspended  by  silk 
threads  In  the  plane  uf  the  meridian,  that  is  at  right 
angles  to  the  plane  of  the  equator  and  parallel  to  the 
polar  axis  of  the  earth.  The  electrical  contacts  arc 
made  by  met.1l  discs  carried  by  the  wheel  dipping  into 
capacious  mercury  cups  carried  by  the  fixed  support  of 
the  apparatus.  A  pointer  attached  to  the  wheel  and  a 
byam  of  light  redacted  from  a  mirror  both  serve  to 
indicate  on  a  scale  the  earth's  angular  velocity. 

At  the  Parisian  e!eciro-plaiing  establishment  of  ilie 
Societc'  du  Val  d'Osiie,  a  process  for  coppering  cast  iron  is 
carried  on.  The  power  is  ilcrlved  from  «cam  and  irans- 
mitied  400  feet  \>y  me^ns  of  electricity  in  the  following 
manner.  The  motive  shad  diivr  s  a  Gramme  machine,  ami 
ihc  current  gmcratct  is  led  by  wires  to  a  second  Gramme 
machine  which  is  rotated  by  it.  The  second  Gramme  turns 
aihird  Gramme  which  generates  the  elect ro.platingcuncnt. 
The  velocity  is  regulated  by  inserting  resistance  in  circuit. 

Elkctro-tvping  Ci!H«imc  Ware.— a  new  process  lor 
ilecoraiine;  glass  anil  china  ware  with  metallic  films  has 
been  invenicd  by  M.  Alexandre.  A  contluc:inj;  metatii,; 
p.iste  of  special  preparation  is  spread  over  itie  nbj'Cl,  and 
the  dcflign  is  traced  on  the  glass  through  this  coaling.  It 
i>  ilieu  fiietl  by  heating  the  (ib;(.ci  in  an  ov*n  ;  and  when 
ihc  latter  is  quite  cold  it  is  immersed  in  the  bath  and  the 
electro- |)late  dcpcsited  on  the  glass  to  the  required  thick- 
ness. The  metallic  design  thus  clTecied  can  be  finished  by 
chiselling  or  other  means. 

Reaction  or  the  Electric  Spark  im  FoRKiita 
pRRSULPiiURic  Acio. — M.  Bcrthelot,  with  the  liew  iif  pre. 
paring  pci>ulphu>ic  oxide  ilirealy  from  oxygen  and  sulphur 
tiiuxide,  passed  the  eLctiic  spark  at  a  litgh  ti:iision  through 
a  mixture  of  the  two  bodies  fur  some  time.  The  gas 
in  the  tube  diminisheil  from  60  cc  to  40  cc.  and  the  sulphur 
triiixide  was  replaced  by  a  body  resembling  the  per. 
sulphuiic  oxide  prepared  from  sulphur  dioxide,  and  which 
on  examination  was  found  to  have  the  same  composition, 
Sj  O-  Persulphuiic  oxide  ilecom]Miscs  slowly  when  kept, 
yielding  cither  sulphur  iriiixidc  or  a  mixture  of  tha'  body 
with  some  undecomposed  acid.  Like  ozone  and  hydrogen 
dioxide,  persulphuric  oxide  decomposes  by  degrees  when 
the  external  energy  under  the  inSuencc  by  which  it  is 
formeil  ceases. 

In  the  formation  of  petsalphurk;  oxide,  an  excess  of 
oxygen  is  ncccsssary,  otherwise  the  reaction  is  incomplete ; 
which  Fact,  according  to  the  author,  gives  evidence  in 
support  of  Ihc  double  action  exerted  by  the  electric  spark, 
which  is  capable  of  decomposing  binary  compounds  into 
their  elements,  and  rci»mhining  them  to  form  more  com. 
plex  substances,  until  equilibrium  between  the  decomposi- 
tion into  simple,  and  the  formation  of  the  complex 
compounds  is  established.  Similar  effects  have  been 
observed  in  the  action  of  heat  and  light  on  bodies.  Ihe 
equilibrium  which  attends  these  syntheses  may  be  ex- 
plained as  the  result  of  the  opposition  of  Ihc  two  energicj 
(cbcitvicaV  ai\A  caloufc^,  \.ba  (wmM  «(  *b.v<;l\  cawK&  ^)s«, 


THE  TELEGRAPHIC  JOURNAL. 


[OCTOBW  J,  187; 


(liuniiKHi^oi  ckciiic)  being  ftcoomputitfl  by  the  absorption 
of  hsM.—yimrnal  of  Chrm'tal  Sodrty. 

M.  BtKTOM  has  t.VviisciI  nn  ingenious  appAraiua  Tor  dc- 
Itciirg  \fvy  feeble  curreiit*,  by  causing  ihe  tn»i>ibl« 
bubbles  ioimcd  on  a  pUiinutn  viic  in  waiei  when  a 
cuiitot  is  scm  thinugti  ii,  lo  Kl  Up  a  violent  ebullition  in 
•upcrticaicd  water. 

IXTERFBDENCE   OF   ElKCTIHC  SpARK!!.— M.  de  Wall, 

flads  that  wh«o  two  electric  iparks  nn  simultaneously, 
produced  at  the  extremities  of  a  short  tub«  smoked  in* 
■idc.  the  two  iJinr.hargrs  give  figures  of  interference  in 
the  form  of  a  blacic  ting  at  the  middle  oi  lh«  tube.  If 
the  S{>ark<  are  not  quite  sirrultaneous  the  ring  is  slight!)' 
displace*!.  Thi*  methnd  might  rteivc  to  dcltTniine  th»; 
velocity  of  sound.  It  can  also  be  emptoved  'o  meftsure 
the  speed  of  propagation  of  electricity  in  a  conductor 
by  C4uiimg  a  sp.irlc  to  b!a/e  fucth  at  Iha  middle,  and 
anuthcc  at  the  end  of  a  long  wire.  It  would  be  necessaiy, 
however,  for  tfii*  purpose,  to  obtain  complete  symmetry 
at  the  extremities  uf  tlie  lube,  and  lo  ensure  lliat  the 
two  was'es  produced  are  identical.  When  the  spaik  is 
from  a  battery  discliarge,  the  ring  examined  by  tntcro- 
Kflpe,  is  M«n  to  be  formed  of  several  rings  d'le  to  the 
ose'dlatini'disch.^rgi',  !-*rom  the  position  cf  these  rings, 
it  follows  that  the  pnrtial  discharges  are  separated  by 
an  interval  of  about  a  4]uarter  of  a  millinnlh  ol  a 
second. 

Edison's  Car«on  Rheostat.— A  ii-eiy  neal  little 
thcoirlat  based  on  the  variable  resistance  of  fine  tilnm- 
bago  under  pfMSure  has  been  devised  by  Mr,  Hdison 
for  iju.idiiiplrx  purpose's.  It  consists  mainly  nf  n 
hollow  cylinder  of  vulcanite  standing  00  a  brass  base- 
plate, nnt]  containing  a  pile  of  filty  circular  discs  uf 
silk  cloth  whiL-b  hsue  bei-ii  treated  by  being  slr«"p"l  in 
suing,  well  rubbed  wilh  fine  plumbago,  and  then  driej. 
These  discs  are  both  clastic  and  conducting.  A  metal 
diM:  nr  pinion  mts  on  lop  of  Ihcm  and  a  vertical 
screw  with  giaduntcd  head  works  in  the  tup  of  the 
cylinder  against  the  piston.  By  tneans  of  ibis  screw, 
pressure  is  anplicd  lo  Ihe  discs,  and  the  degree  of 
compfcssion  is  indicaled  on  the  scale  uf  ilie  screw 
head  by  an  index.  Acrording  to  the  well  known 
piintipfe,  an  increase  or  ilcciru^ie  of  pressure  on  the 
prepared  discs  is  followed  by  a  diminution  or  augmenta- 
tion of  ihcir  resistance  as  the  case  may  be.  By  suitable 
Iciminals  ihc  cuiicnl  is  sinl  Ibruugli  Ihe  whole  pile. 
It  is  staled  by  the  Scitntljic  Amrricat  ihni  the  re- 
sistance may  in  this  way  be  varied  from  400  to  600 
ohms.  It  appears  to  us  tbat  the  principal  merit  of  Ihc 
contrivance  is  Ihe  fine  graduation  q\  resistances  it 
Bdniu  of, 

OiLATATiOK  OF  Macnetised  Cores.  —  Mcssrs. 
itdrew  and  David  Gray,  of  the  Physical  Laboratory, 
_gow  Univcrsily,  have  applied  lidison's  micro. t;isi. 
Br.  10  the  measurement  of  the  lengthening  and 
h'oriening  of  a  bar  of  iron  produced  by  magnetisation 
kpd  de-maenelt.Hation,  The  tnagrrtic  cfTcct  was  pro- 
Kuced  by  liie  current  from  lliree  of  Thomson's  Ttay 
'Oaniell  cells,  sent  through  a  rough  electro -magnet, 
foimed  of  four  layers  of  six  turn*  each  of  insuialed 
wire  suiriiu:i(ling  a  lube  containing  Ihe  Iron  wire  to 
lie  magnetised.  A  dcfl^ction  of  fifty  divisions  on  the 
sensitive  scale  of  a  reflecting  galvanometer  in  the 
Whc-itntune  Undgc  circuit  Indicated  Ihe  elongation 
on  magnetisation.  Further  results  of  a  quantative 
kind  are  promised. 

FlECTRIC  RRSISTANCIt  OP  MERCfRV  ON  HF-.sTTHO. — 

Herr  J.  RinW,  from  experiments  on  seven  onc-meire 

Jort^  ff.h.mns  of    mercury    (inil?   the  co-efUcienl    for 


increase  of  electric   nsislaoce   due   to    liCBt    ta    bftj 
0000989  for  each  degree  Celsius. 


Ki,ECTii[CiTV  Atta  THS  CAUBiiA. — It  IS  an  advantagaj 
in  taking  photographs  lo  be  able  to  expose  Ihe  sensi* 
tivu  plate  to  the  object  at  the  proper  moment,  without  { 
going  near  the   camera  for  that   purpose.      This   is, 
especiallr  the  case  when  photographing  babies  who  are, 
ali\*e  to  the  conspiracy  going  on  about  them.  Mr-Cowenj 
of  Poicheatcr  Terrace,  Soulhporl,  has  devised  a  simple] 
means  whereby  the  shut t)>r  oE  the  camer.i  can  be  opened 
edgewise  bymcans  of  asmall  battery — the  contact  being 
closed  by  a  press-button   in  the  operator's  hand.    A 
cunslaiit  battery  fitted  in  a  box  is  sd  on  the  camera, 
ntand,  and  is  so  small  as  nol  lo  interfere  with  th« 
portability  of   the  apparatus.     The  makers   of    lhis~d 
patented  appliance  are  Messrs.  Cosson  and  Co.,  Souths 
port. 

We  also  hesr  from  the  star-shooting  aide  of  the 
Atlantic  that  a  Caltfornian  photographer,  Mr.  E.  I. 
Muybridge,  has,  by  means  of  a  scries  of  cameras  stana* 
ing  ]  ft.  apart,  and  operated  by  electricity,  succeeded 
in  taking  negatives  of  every  phase  of  the  action  of  a 
trutling  horse  in  taking  a  complete  stride.  The  means 
whereby  this  experiment  was  cffcctc^d  are  more  appaient.J 
to  us  than  its  object';  but  we  suppose  it  has  itaj 
own  importance  for  loversof  fasl>trotling.   The  variouil 

fihases  of  the  complete  stride  combined  in  the  magic.  | 
antern  would,  no  doubt,  furntsh  a  rare  treat  for  the 
horsey  man. 

Elbctricity  ako  TH8  LooM.—  Many  different  hi 
of  "  stop-inolions"  h/ive  been  introduced  into  Ifxtile 
machinery  (or  the  purpose  of  stopping  the  loom  auio- 
malie.iily,  when,  from  some  caiisc  or  other,  such  as  tito 
bieiiiiliigof  a  yarn,  it  begins  to  peiform  its  wor|t  im- 
properly.   These  purely  nicchanicj!  contrivances  are 
all  more  or  less  delicate,  but  an  electrical  stou.tnuliun, 
not  open  lo  this  objection,  lias  been  invented  by  Messrs 
Rullough  and   Smalky,  and    applied   to    tbo   cotton, 
niuchiiicry  of  Messrs.  Howard  and  IIulloLigb,  Accring-. 
ton.     The  current  is  supplied   hy   a  small    ittagnclo- 
elcctric  machine,  weighing  a  few  pounds,  and  driven 
by    a  strap  from    the  m^in  shaft.     The  current  from 
this  machine  is  BO  applied   that  when  contact  is  made 
by  the  breaking  yam,  or  other  cause,  it  traverses  an 
elect ro-itiag net  which  enures  a  soil  iron  armatiitr  to 
drop  into  a  ratchet  wheel,  whose  motion  hetng  Inipcdedt 
makes  the  strap  work  upon  the  luose  pulley,  and  thas 
stops  the  machine.     This  stop-motion  is  applied  lo  tl>e 
carding  engine,  the  drawing  franie,  and  a  roving  frame. 
In  the  dratving  frame  the  insulating  property  of  di^ 
cotton    is   taken    advantage  of   in  closing  the  circuit  ■ 
Tbis  invention  is  giving  great  satisfaction  to  the  cotton  m 
spinners   of    Lancashire.      A   full   account   of    it    was  * 
recent ty    road    before    the  Scientific    :ind    Mechanical 
Society  of  Manchester  by  Mr.  \V.  H.  Bailey. 

Wit  illustrate  in  thtsisSuethee!ectra*marnetic"cn>va'^| 
telephone"  of  Mr.  Flielps,  which  is  used  in  AmerfcKU 
a  receiver  to  Bdison's  transmitting  telephone. 

Bv  a  recently  concluded  agreement,  ihc  directors  of 
the  Eastern  ExtcnUon  Aiuttralania  and  China  Telegraph 
Company,  hive  pr.icLlcalty  decideil  to  duplicate  tnv 
cable  between  Port  Darwin  and  Singapore,  The  Soalh 
Australian  Oovemment,  on  iheir  part,  haa  undeitako  J 
to  put  into  ibututijjb  working  order  the  Und  lirti'^ 
belween  Fori  Darwin  and  Pott  Augusta.  The  concur- 
rence of  the  New  Zealand  Government  has  yet  U>  be 
obtained  before  the  scheme  is  finally  settled,  Vut  then 
seems  but  little  doubt  that  Iheic  will  bv  anydiSeultv 
this  point. 
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Hessks.  NEWBUHCand  Co., of  Vienna,  propose  to  coat 
metals  with  tin  by  the  electrotype  proccsit,  empluying  a 
chromic  acid  battery  for  the  purpose.  Tlic  bnth  in 
which  the  articles  to  oe  tinned  arc  immersed  contains  a 
solution  of  protochloride  of  tin  and  cream  of  tartar. 
The  deposit  being  of  a  dead  nature  the  articles  arc  held 
orer  a  fire  after  the  electro  deposit  has  taken  place,  and 
Ibis  gives  them  a  lustrous  appearance, 

Mr.  J^ooi.vK  C.  Wencel,  of  New  York,  has  devised 
i.  method  of  overcoming  the  diCliculty  that  attends  the 
operation  of  making  plates  of  pure  nickel  for  battery 
anodes.  For  this  purpose  he  employs  ordin-Ty  pnin 
metal,  and  this  is  held  in  a  flat  box  of  carbon  perforated 
irith  boles,  so  that  the  solution  in  which  this  box  is 
immersed  comes  in  contact  with  all  the  grains  nf  nickel 
whilst  these  grains  are  all  in  electrical  connection  with 
the  pole  of  a  oattery  through  the  medium  of  the  carbon 
box  which  is  itself  connected  to  the  battery. 

The  form  of  sounder  devised  by  Mr.  Elish.i  Gr;iy,  of 
Chicago,  has  been  adopted  for  use  by  the  Postiil  Tele- 
graph Department. 

H.  CocHERY,  the  director  of  the  French  postal  tele- 
graphs, is  now  in  London  with  the  view  uf  introducing 
any  improvement  in  the  French  service  which  may  be 
suggested  to  him  by  the  working  of  the  English  tele- 
graph system. 

Lloyd's  agent  at  Singapore,  in  a  telegram  dated 
September  24th,  reporls  that  the  l(I''j;r.iph  ste.iiner 
Edinhurah,  belonging  to  llio  K;istrrii  Extension,  Aus. 
tralasian,  and  China  Telcf^rnph  C>>nij):iny,  li:iil  ^unc 
ashore  near  that  place,  but  w.is  likely  to  bo  ^ul  off 
without  damage. 

A  COURSE  of  lectures  on  Experimental  Physics, 
including  the  Elements  of  Telegraphy  and  Electrical 
Measurements,  will  be  held  at  the  Birkbeck  Literary 
and  Scientific  Institution  by  Mr.  W.  J.  Wilson,  F.CS., 
M.S.T.E.,  commencing  October  4th. 

The  South  Eastern  Railway  Company  have  now  fitted 
to  all  their  trains  electrical  communication  between 
passengers  and  guards,  the  system  being  that  devised 
by  Mr.  C.  V.  Walker.  We  learn  the  Brighton  Com- 
pany are  also  following  the  example  of  their  neighbours 
by  fitting  np  a  similar  apparatus  on  their  own  line. 

Mr.  Wildb,  of  Manchester,  has,  we  hear,  received  a 
second  order  from  the  Admiralty  for  electric  light 
apparatus. 


3134.  "Apparatus  for  the  dynamical  production  and 
application  of  electricity,  and  for  its  regulation  when 
applied  for  illumination." — C.  H.  Siemens  (communi- 
cated-by  E.  W.  Siemens  and  K,  H.  Von  Altcneck). 
Dated,  August  8. 

32(7.  "An  improved  method  of  and  apparatus  for 
the  transmission  of  signals  by  electricity  between  rail- 
way trains  and  stations,  or  other  parts  of  the  line,  and 
for  similar  purposes." — W.  R.  L.^ke  (communicated  by 
A.  Cattaneo).     Dated,  August  14. 

3250.  "  Producing  and  regulating  electric  light." — 
H,  WiLDE.     Dated  August  17, 

3315.  "Apparatus  for  electric  lighting,"— C.  W. 
SiEHKNS.    Dated,  August  22. 


3317.     "  G.ilvanomcters,"— E.    A.    Ob.\CH.      Dated 
August  22nd. 


ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

44^8.  "  Appiratus  for  the  electric  transmission  of 
tcli'plionic  communications," — L,  M.  dk  Bejab  y  O' 
L.wvLOR.  Dated,  November'27,  1877,  fid.  This  con- 
sists in  combining  the  speaking  telephone  with  the 
"  Aulo. kinetic"  system  {patented  by  Alexander  Brown, 
No,  2,1^7,  1873,  and  L.  M.  do  Bciar.  OLawlor,  and  N. 
A,  Calvo,  No.  1303,  1876),  whereby  one  wire  serves  to 
convey  a  number  of  telephone  messages  from  separate 
points  to  one  central  station. 

4893.  "  Dynamo-electric  and  magneto-electric  ma- 
chines." A.  M,  Clark  (communicated  by  [j>ntin  &  Co., 
Parii).  Paled,  December  24,  1877.  4d.  This  consists 
in  a  dynamo-electric  machine  which  dispenses  with 
commutators  or  collectors  by  the  circular  motion  of  a 
roil  between  two  similar  magnetic  poles  producing  four 
currents  all  in  the  same  direction.  This  is  elTected  by 
causing  the  coil,  when  receding  from  a  pole,  to  be  com- 
pletely reversed  so  as  to  present  to  the  said  pole  the 
(ijiposite  end  to  that  which  it  presented  on  approaching 
the  latter. 

49,14-  "  Electric  Telephony."— Charles  Weight- 
man  H.\KRisoN.  Dated,  December  29.  fid.  This  con- 
sists uf  making  speaking  telephones  out  of  thermopiles, 
on  which  the  warmth  of  the  breath  pl.-jys  in  speaking; 
and  also  out  of  a  battery  circuit,  in  which  there  is  a 
lireach  filled  up  by  a  li»iuiil  or  other  resistance  capable 
of  beiiii;  v.iried  under  prrssure  of  the  air  vibrations  ; 
these  vibrations  being  dirrcteJ  against  the  electrode 
{which  may  be  flat  or  curved  surfaces)  dipping  inlo  the 
intercalated  conductor.  Curiously  enough,  figure  4  of 
this  patent  describes  an  adjustable  microptionetn  every- 
thing except  the  battery,  which  is  left  out  under  the  im. 
pression  tluit  being  a  thermopile  no  battery  would  be 
necessary,  since  the  warmth  of  the  breath  would  work 
it.  An  interesting  point  about  this  patent  is  the  des- 
cription and  illustration  of  a  form  of  carbon  microphone, 
adjustable  and  actuated  by  a  carbon  zinc  pile,  with  a 
sheet  of  cloth  moistened  with  saline  solution  between 
the  plates.  An  upright  plate  of  carbon  rests  its  lower 
end  in  a  groove  cut  across  the  upper  surface  of  the 
carbon  plate  of  the  pile,  and  is  adjusted  by  a  screw. 
In  fact,  it  is  a  sort  of  portable  microphone,  such  as  is 
sold  by  Mr.  Lancaster,  the  instrument  maker.  The 
author  of  this  patent  shows  that  he  w.is  unaware  how 
nearly  he  had  come  to  making  a  great  discovery.  The 
patent  continues:  My  invention  relates  thirdly,  to  the 
employment  of  flat  or  other  spirals  or  coils  of  wire 
attached  at  each  end,  or  at  stations  on  the  line  wire. 
The  words  to  be  conveyed  are  spoken  on  to  one  or  more 
of  these  coils  and  received  at  the  other  end  by  similar 
coils.  The  coils  may  be  employed  with  or  without  a 
local  battery.  Sometimes  the  coils  are  made  a  source 
of  electricity  by  being  constructed  compound,  i.e.,  of 
more  than  one  metal;  or  by  coating  them  with  mag. 
netic  sand,  or  by  other  suitable  means.  In  my  experi- 
ments I  have  found  that  the  conducting  wire  of  the 
circuit  will  produce  sonorous  vibrations  in  accordance 
with  the  variations  in  the  current.  For  this  purpose,  I 
prefer  that  the  spiral  should  he  of  soft  iron,  and  that  it 
should  be  stretched  over  a  sounding  board  with  a 
moderate  degree  of  tension.  The  spiral  is  supported 
at  its  nodal  points;  in  order  to  converge  the  sound 
upon  them  a  trumpet  mouthpiece  may  be  placed  over 
them.  The  spirals  have  been  found  suitable  for  placing 
in  circuit  with  a  standard  clock,  and  thus  serving  as 
chronophones  for  repealing  the  hour  in  different  places. 
The  receiver  is  electro-magnotic— the  diaphragm  being 
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ai  Ihin  AspoMiUe  b1  the  ccnUVuid  incfcnMng  toKVen 
or  eiglit  times  lis  central  ihicknc^t at  ihocirciimffrciicc. 
Tbe  TiQrlh  pole  of  the  mngact  is  umngeA  opposite  (lie 
cfnlrr;  nf  Ihr  (i'K',  Jind  the  v>uih  pole  at  the  cniti^in. 
Whtrn  it  i«  dctired  to  k«ep  a  rrn/rd  at  the  iuuikT*,  k 
in«aits  of  iitdcating  ll^em  on  ;i  moveable  surface  j» 
ptovidul. 


(Sfncriil  ^(itncc   Columns. 

Tnii  Dkthction  yr  Fias-D.^MP.  —  Prcffcfsor  G- 
Porhca,  nf  Glnfgow,  brought  before  the  MathctnnticAl 
Bnd  I'lijiica]  Section  an  in^nious  and  novel  device  for 
(VlPttinj;  the  prescnc*  oi  fire-damp  in  cool  mine*. 
Notliinf;  could  DC  simpler  than  the  plan  prapoiiiid  by 
Profeiwr  Forbci;  limply  a  (uning-fork  o£  definite 
pitch,  vibniiiiijc  before  &  resonant  tube,  ttie  loud* 
ncMoI  the  rtaoaAncr  depending  on  (lia  nature  nf  the 
gim  with  which  the  lube  is  fillt?di  so  tliJit  when  firv. 
(T.'inip  replnces  the  atr  in  the  Itibe,  the  resonant  tube 
miiu  be  lirngthi'ncd,  inasmuch  as  Ihc  velocity  of  sound 
is  j-ic;iicr  ill  Fire-damp  Ihan  iii  air,  aciil  llic  amount  o[ 
Icnulhening  indicates,  with  proper  prccautignu,  the  ap- 
proximate amount  of  firc-dntnp  prcrtcnt.  Tho  resona- 
tor is  A  metal  tube, one  inch  ili.-imctcf  and  Fifteen  inches 
long,  in  which  a  pi»toa  vlidei  no  as  to  regulate  the 
lenjiih  of  the  tube.  The  lube  ii  fixed  to  a  blocli  of 
wood,  to  which  is  attached  a  toning- fork,  the  prongs 
of  which  are  just  above  the  open  end  of  the  lube.  The 
tuning-fork  is  sounded  in  any  conventrnt  way,  and  the 

fii'fton  is  moved  out  and  in  until  the  proper  length  is 
ound,  whicli  is  indicated  by  the  resonator  intensifying 
the  sound  ol  ihc  tanlng-fork.  With  practice,  the 
precise  leiifitb  can  tlius  be  letermincd  with  an  aitciirncr 
of  at  least  one  in  250.  But  the  length  depends  on  the 
density  of  the  j;as— a  light  gas  i^auii^ng  a  longer 
resonator,  and  by  leadin;;  off  on  a  scale  the  position  of 
Ihr  pinton  a  pemon  can  jiidjje  of  its  density.  In  this 
ni^inncr  one  or  two  per  cent,  of  firc-danip  mixed  with 
cr»mmon  air  cm  be  detected.  Bjromciric  pressure 
produces  no  difTcrcncc  on  thf  insinimenl.  Tbelem- 
ptraturc  correction  i»  made  by  reading  off  a  ther- 
mometer whereon  are  m.iiked  the  necessary  correcUons. 
The  only  error  i«  by  the  presence  of  dense  carbonic 
iieid  gas.  But  caibonic  ncid  gas  tends  to  dcstr&y  Ihfl 
explosive  character  nf  Rfc-damp,  and  it  app«rats  that  if 
the  presence  of  carhonic  acid  prevented  the  instrument 
from  indicating  fire-damp  it  would  certainly  be  suffi- 
denl  loprevcnt  the  explosive  character  of  the  fire-damp. 
An  elicliic  aitangemcnt  to  maintain  the  vibration  of 
l)iG  fork,  aitd  thus  at  crnce  to  announce  a  change  In  the 
character  of  the  atmosphere  in  the  mine,  tvould  be  a 
useful  adjunct  to  this  invi-nlioii.  We  doubl,  however, 
wltvilier  any  conlrivance  ol  this  kind  suggested  by 
Fiule^ior  Forbes  will  be  likely  to  come  into  use  in  coal 
inims  ;  to  n  careful  miner  the  change  in  the  aspect  of 
the  flaine  of  hi^  Davy  lamp  is  a  sure  warotng  of  an  in- 
flux of  Bre-damp,  and  to  a  careless  miner  no  warning 
i«  of  any  avail,  A  more  striking  and  more  sensitive 
tesl  of  the  presence  of  lire-damp  was  proposed  some 
lime  ago  bv  l*rofeii.sor  llarrett,  being  founded  on  his 
discovery  of  the  change  in  rnlour  produced  in  'I  hydro- 
gen flame  by  its  contact  nith  certain  bodW.  Carbonic 
acid  gas  anafite-tlamp  give  a  r.harnrtciii  ic  colouration 
to  Ihe  flame  of  pore  hydrogen,  and  lo  marked  and 
delicate  is  this  re-action,  that,  as  a  rapid  qnnlitniiva 
ICM.  it  might  often  be  applied  by  the  chemist.  A* 
rr^iir<ts  its  ddeclioii  of  carbonic  acid  ga>,  Professor 
Dntietl's  test  nmiMbc  a  boon  to  stifling  audiences  in 
theatres  and  elsewhere  if  an  Act  of  P.irtiamcnt  com- 
pelled the  windnws  to  be  opened  0(|  the  fint  sign.il 
givrn  hjr  the  f\.\mB, 
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DuxiMc  ihe  meeting  of  the  British  Associatloa  t 
[-ftrd  Ueutcn.int  visited  Mr,  Gruhb'sfamousaatronomi.' 
cal  works  in  Ralhmines.  It  will  be  nrmembered  that 
al  these  works  were  constructed  the  grvat  Melbou 
Tdesoape,  and  the  Bcvcral  large  eqtialorials  lalel 
erected  In  Englatid  for  the  Royal  Swiely  for  \jtit9 
Lindsay  for  Oxford  University.  &c.  Mr.  Gnibb  has 
now  in  construction  the  largest  frfraetorcirer attempted. 
This  iastrumrnt  is  27  inches  clear  aperture,  and  will 
ultimately  be  crvctcd  at  the  new  Imperial  Observatory 
in  Vienna..  For  this  inslitution  Mr.  Grtibb  is  also 
making  the  rtecesaary  domes  and  machtnery :  three 
great  domes,  each  oi  large  as  that  in  the  Greenwich 
Observatory.  h*ve  already  been  dispatched,  and  ihe 
huge  slffl-l  Aome,  4s  feet  in  diameter,  which  is  to  sul- 
mounl  the  Gre.it  huu.-itorial  Room  in  Vienna,  is  now 
complete,  and  ready  for  trannt.  This  is  the  lar^gest 
r>hserVHtory  roof  in  the  world,  and  wlitn  we  retncmber 
that  it  is  necessary  that  this  ponderotis  roof  of  15  tons 
weight  must  he  moved  round  and  manipulated  wnthonc 
hand,  tile  nature  and  difficulties  of  the  work  may  be 
appreciated.  A  few  years  since  almost  all  astronomical 
insir\iinents  were  obtained  from  Germany  ;  the  last  few 
years  have  seen  the  creation  of  an  aslronomiul  manu* 
factory  in  Dublin  employing  exclusively  Irish  workmen, 
and  competing  succeKsfuHy  against  foreign  mannfac- 
tuie,  outstripping  not  only  the  aslronomical  works  of 
England,  but  even  those  abroad,  which  formerly 
supplied  all  such  instruments  10  Ihe  world;  the  lasl 
few  years  having  seen  moro  than  j£ts,ooo  worth  of 
astronoinical  instntmcnts  manufacturea  for  Germany 
alone. 


Wbkatstokb's  MtCROPHONf . —  Wi'Wofy.— L'pwards 
of  fifty  years  ago  the  name  microphone  was  given 
to  an  instrument  by  Sir  Charles  Wheaislone,  ia 
a  paper  entitled  "  Eaprrtmenls  on  Audi  ion,"  pub- 
lished in  the  Quarterly  journal  tf  Sdenct  for  1817. 
In  this  paticr  wheats  lone  remarks: — "The  great  in. 
ten«ily  with  which  sound  is  transmitted  by  solid  rods, 
at  the  lame  time  Ih.st  its  diffusion  is  prevented,  affords 
a  readv  Ricans  of  aflerting  this  purpose  [^ihc  augmenln. 
lion  of  externul  sounds],  and  ot  con«>uciiog  an  inslru. 
men!  which,  from  its  rendering  audible  ihc  weakest 
sounds,  may  with  propriely  be  named  0  miVni/iAone" 
It  must  be  borne  in  mmd,  continues  the  distinguished 
author,  that  "the  microphone  is  only  adapted  for 
hearing  sounds  when  it  is  in  immediate  contact  with 
sonorous  bodies;  when  sniinds  are  diffused  by  their 
transmission  through  the  air  the  tnsirutnent  will  not 
afford  Ihc  slightest  awisunce." 

KujAm'  MU'f'piiovr. — ft  is  perhaps  needless  to  re- 
mark that  the  electric  microphone,  discovered  this 
year  (i878>  by  Frofessor  Hughes,  has  nothing  in  com* 
tnon  with  the  foregoing  instrument  except  its  delicacy 
in  the  detection  of  feeble  sonorous  vibrations  in  solid 
or  liquid  bodies. 

In  Hughes'  microphone  an  electric  circuit  must  be 
made  from  some  voltaic  cell  through  a  fragment  of 
carbon,  testing  on  another  fragment,  and  to  an  attached 
telephone,  which  maybe  rnilesaw.-iy;  undtrr  such  cir- 
cumstances anvsligbt  movements  communicated  to  tb« 
c-irbun  microphone — even  such  as  are  not  sorvorous— J 
produce  fluctuations  in  the  strength  of  the  electric  rur.>| 
rent  which  are  instAntly  revealed  byanaudibtequivering^ 
in  the  disc  of  the  telephone.  In  Wliealslone's  ititcio* 
phone,  electricity  plays  no  pari,  the  sonorous  vibraifuns  ' 
arc  transmitted  by  conduction  niong  the  metal  roil  to 
the  car,  and  reach  the  auditory  nerve  chiefly  by  conduc.  J 
tion  through  the  bones  of  the  skull,  nnd  only  in  part  t>jp^| 
the  ordinary'  channel  ol  hearing,  ramcly,  tlic  ctlernsl^| 
me.ilus,  tympanic  membrane.  Ac, 

Kxfrrimrmtt. — Numerous  experiments  with  thitsln- 
ple  instrument  will  suggest  thcmt^lves,  btit  the  followlitf 
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tmong  othen  suggested  by  Professor  Borrtrtt,  c.innot 
fiiil  to  be  successful.  In  every  case  place  the  cupt  one 
m  each  tar,  and  Itl  th»  point  depend : — 

1.  Draw  the  feather  of  a  quill  over  the  point,  every 
motion  of  the  feather  will  be  loudly  heard.  Try  the 
ume  experiment  when  the  cups  are  not  on  the  ears, 
nothing  can  be  heard, 

2.  &!ntly  tap  the  point  with  a  penholder  or  pen 
knife,  a  deafening  sound  will  be  heard. 

3.  Place  the  point  on  the  face  oi  a  watch,  the  ticking 
of  the  watch  will  be  distinctly  heard,  or  the  watch  mny 
be  placed  at  the  end  of  a  lone  wooden  or  metiil  rod — 
on  an  iron  fence,  for  example— and  the  ticking  will 
thus  be  heard  through  a  great  length  of  conducting 
material. 

4.  Press  the  point  against  the  sides  of  a  kctttc  of 
water  at  or  near  boiling  ;  the  ebullition  of  the  water  will 
be  heard  with  surprising  loudness. 

5.  In  like  manner  the  falling  <if  coarse  s.ind  through 
a  sand  glass  may  be  heard,  or  the  movement  of  water 
through  the  water  pipes  when  a  distant  tap  is  opened. 

6.  Enclose  one  or  two  flies  in  a  match  box,  and 
([ently  touch  the  box  with  the  point  of  the  microphone  ; 
the  crawling  of  the  Hies  will  be  distinctly  heard.  If  a 
blue  bottle  fly  be  enclosed,  and  the  box  slightly  opened, 
but  not  so  far  as  to  permit  the  escape  of  the  prisoner, 
the  efforts  of  the  fly  to  release  itself  will  be  loudly  heard, 
together  with  every  separate  kick  given  by  the  little 
prisoner  against  the  walls  of  its  prison. 

7.  That  a  large  part  of  the  sound  heard  i^  transmitted 
bf  conduction  through  the  bones  uf  the  skull,  and  not 
through  the  mechanism  of  the  organ  of  hearing,  may 
be  proved  by  fixing  the  cups  of  the  microphone  on  each 
■ide  of  the  head,  just  above  or  below  the  car,  the 
■craping  of  a  feather  on  the  instrument  will  still  be 
beard,  but  not  quite  so  loudly  as  before. 

8.  Again,  a  small  tuning  fork  when  struck,  and  the 
Stem  placed  anywhere  on  the  head,  will  be  heard 
loudly.  If  both  ears  be  stopped  by  the  fingers,  the 
fork  will  be  heard  much  louder,  and  if  one  ear  be 
unstopped  the  fork  will  appear  to  sound  in  the  ear  that 
is  slopped,  although  it  may  be  held  quite  close  to  the 
unstopped  ear.  Wheatstone  notices  this,  and  the  cause 
probably  arises  from  the  resonance  or  sympathetic 
vibration  of  the  air  within  the  closed  cavity  of  the 
ear,  producing  thereby  a  reinforcement  of  the  sound  on 
that  side. 

9.  A  striking  experiment  on  the  conduction  of  sound 
may  be  madeliy  tying  the  knob  of  an  ordinary  poker 
to  the  centre  of  about  a  yard  of  tape ;  on  holding  the 
ends  of  the  tape  tightly  against  each  car,  and  so 
freely  suspending  the  poker,  a  simple  Whea'.stone's 
microphone  may  be  made.  Gently  striking  the 
poker  and  allowing  it  to  ring,  a  sound  will  be  heard 
resembling  the  deep  booming  of  the  great  bell  of  St. 
Paul's. 

10.  Wheatstone's  microphone  may  be  employed  in 
the  investigation  of  the  state  of  sounding  bodies ;  the 
position  of  nodal  surfaces  and  ventral  segments  in 
organ  pipes  and  other  acoustic  instruments  may  be 
searched  out. 

The  following  experiments  are  given  by  Wheatstone 
himself: — 

11.  If  a  bell  be  rung  in  a  vessel  of  water  and  the 
point  of  the  microphone  be  placed  in  the  water  at 
different  distances  from  the  bell,  the  difference  of 
intensity  will  be  very  sensible. 

12.  II  the  point  of  the  microphone  be  applied  to 
the  sides  of  a  vessel  containing  a  boiling  liquid,  or 
if  it  be  placed  in  the  liquid  itself,  the  various  sounds 
which  are  rendered  may  be  heard  very  distinctly, 

13.  The  instrument  affords  a  means  of  ascertaining, 
with  conaiderable  accuracy,  the  points  of  a  sonorous 
body  at  which  the  iotensity  of  vibration  is  the  greatest 


or  least ;  thus  placing  its  point  on  different  parts  of  the 
sounding-board  of  a  violin  or  guitar  whilst  one  of  its 
strings  is  in  vibration,  the  points  of  greatest  and  least 
vibration  are  easily  distinguished. 

14.  If  the  stem  of  a  sounding  tuning-fork  be  brought 
in  contact  with  any  part  of  the  microphone,  and  at  the 
same  time  a  musical  sound  be  produced  by  the  voice, 
the  most  uninitiated  car  will  t>c  able  to  perceive  the 
consonance  or  dissonance  of  the  two  sounds  j  the 
roughness  of  discords  and  the  beatings  of  imperfect 
consonances  arc  thereby  rendered  so  extremely 
disagreeable,  and  fi>rm  so  evident  a  contrast  to  the 
agreeable  harmony  and  smoothness  of  two  perlcctly 
consonant  sounds,  that  it  is  impossible  that  tney  can 
be  confounded, — Quarterly'  journal  of  ScU'itci',  1837, 
Part  II. 

The  Paka  and  Ckar.v  Rl'qber.s. — We  are  indebted 
to  the  Journal  of  the  Society  of  Arts  for  the  following 
new  infoim.ition   about   the   Para  and  Ceara  rubbers, 
which  has  been  derived  from  the  report  of  Mr.  Robert 
Cross  tu  the  Secretary  of  State  for  India.     Mr,  Cross 
calls  attention  to  the  gnarled  and  Wiirty  st,'itc  of  the  base 
of  rubber  trec.4,  caused  by  the  method  of  milking  the 
trees,  by  cutting  into  the  trunk  with  a  hatchet,  so  as 
not  only  to  pierce  the  bark,  but  the  wood  itself,  a  pro- 
ceeding quite  unnecessary  since  the  juice  flows  between 
the  wood  and  bark.     The  gashed  wood  htals  again, 
but  only  at  the  expense  of  the  bark,  which  is  thinner 
over  the  wound,  and  the  general  vitality  of  the  tree. 
The  result   is   that   the  flow  of  milk  year   after  year 
becomes  lessened, and  in  a  few  years  the  tree  dies  in  its 
prime.     This   evil   once    recognised  c.in,   however,  be 
remedied,     A  moist,  deep,  heavy,  fertile  soil,  but  not 
necessarily  inundated  at  any  season  of  the  year,  is  that 
best  adapted  for  the  rubber  tree.     There  seems  to  be 
no  appreciable  difference  in  the  quality  of  the  rubber, 
whether  collected  in  the  dry  or  in  the  rainy  season.     It 
may  be,  however,  that  in  the  wet  season  a  larger  pro- 
portion of  water  is  contained  in  the  caoutchouc,  while 
on    the  other  hand  a  larger  quantity  of  milk   flows. 
The   dry   season    is,    in   fact,    the    most  suitable    for 
caoutchouc  collecting.     The  drying  of  the  rubber  juice 
in  the  smoke  of  burning  palm  seeds  (which  arc  said  to 
be  those  of  the  Euterpe  Ettulis  and  a  species  of  the 
Allalea)  has  given  rise  to  an  opinion,  always  stated  by 
travellers,  that  the  smoke  produced  by  these  burning 
nuts  exercises  some  peculiar  effect  upon  the  milk,  by 
which  it  coagulates  almost  instantly.     After  a  careful 
examination  of  this  matter,  Mr.  Cross  expresses  it  as 
his  conviction  that  the  rapid  coagulation  of  the  milk  is 
simply  produced  by  the  high  temperature  of  the  smoke, 
and  that  with  a  strong  current  of  heated  air,  or  a  good 
pressure  of  steam  from  a  pipe,  a  similar  result  would 
be  obtained.     He  says:  "  I  have  no  hesitation  in  giving 
my  opinion  that  an  equally  good  rubber  could  be  pre- 
pared by  putting  the  milk  into   shallow  vessels,  and 
evaporating  the  watery  particles  by  the  heat  of  boiling 
water."     Mr,  Cross  brought  home  seeds  and  plants  of 
the  true  Ceara  rubber,  which  is  now  proved  to  be  the 
produce  of  Afanikot  glaelovii,  a  plant  distinct  from  the 
Para  rubber  tree,  but  a  member  of  the  same  family — 
the    Euphorbiacece,      Ceara   rubber  is  collected   in   a 
manner  different  to  Pjra  rubber.     The  outer  surface  of 
the  bark  of  the  trunk  is  pared  off  to  a  height  of  four  or 
five  feet ;  the  milk  then  exudes  and  trickles  down  in  an 
irregular  manner,  falling,  for  the  most  part,  on  to  large 
leaves   that  are   laid   about  the  base  of   the  trunk  to 
receive  it ;  some,  however,  often  drops  on  to  the  ground, 
and  so  often  gathers  up  with  it  dust  and  loose  stones. 
After  several  days  the  juice  becomes  dry  and  solid,  and 
is  then  pulled  off  and  rolled  up  into  balls,  or  put  into 
bags  in  loose  masses.     The  trees  are  badly  treated,  the 
lapping  being  made  too  deeply  id  the  wood,  so  that 


411 


THE  TELEGRAPHIC  JOURNAI- 


[OCTOBCK  tt   187A.I 


miiny  (rees  arc  in  4  3Ule  of  ilccAjT.  From  ItM  r»el  lti*t 
Ccaia  rubber  occupies  a  ^ood  pboe  In  the  niarkai, 
being  cxportf^d  .-it  thff  rare  of  about  1,000  tons  per 
annum,  it  i^  to  lie  hoped  that  more  citre  cnmy  be  IhIccii 
^«f  the  tre««,  -inJ  thai  it  mny  b«  succeiitrdlly  rst.^blishcd 
In  India.  Mr.  Crom  rcconimmil^  the  hntteti,  low-lying, 
moist  tracts  of  the  M.il.iy  pptimimia,  Bormah,  Cwyton, 
and  Southern  India  for  the  Para  rubber  tree,  ■«(!  the 
districts  of  Madras,  Cochin,  Ciilicut,  Cannnnorr,  Mnn> 
ffaIor«,  Bombjy.  and,  indeed,  all  thp  parched  ragion*  of 
India  within  IbclimUaof  cgffcc  culture, for  theC«tra  It*v. 

A  COMPANY  ha»  been  formod,  under  the  preiiidency 
of  Soiiaior  Plerc,  for  the  purpose  of  tnanirnitting  some 
of  the  water  power  of  NW.-ira,  by  mcAnt  of  compre^wd 
[^iBir,  to  the  city  o(  Uiiffaln,  a  tfiilancc  of  twenty-two 
miles.  It  i«  cAlculatcd  thnt  power  sufTicient  lo  rai^c 
350.000  gallons  of  water  150  feel  will  be  obtained  per 
minute  by  Ihiit  plan,  a  power  capnble  of  workinj  all  the 
mllla  and  factories  in  UufTalo. 


Citi»  Jlotes. 


Old  Broad  Street,  September  ay,  1878. 

At  the  tenth  halt  yearly  general  meeting  of  the  Direct 
Spanish  Telegraph  Company,  hrid  on  the  26th  iml., 

■  sChairman,  in  irovjng  the  adoption  of  the  rcpnrt, 
abstract  of  which  was  given  in  our  last  issue,  said 
that  the  shareholders  would  hear  with  satisfactioir  that 
the  table*  of   the   company  were  in    the   snme  high 

llectrical  condilton  as  al  the  time  of  the  la:-t  report ; 

Led  in  the  reports  whicli  ihcy  had  since  had  from  their 
•leclrician,  the  condition  oE  the  tables  was  s).it*rd  to  hn 
iBalistaclory  as  ever.     He  was  jflad  [o  s.-iy  thai  the 

hopeful  5igns  of  a  reriral  of  businen  in  Spain,  which 

lOd  begun  to  inantfesi  ilMlf  in  increased  receipts  frotn 

!ie  beginning  of  Aujrust,  had  continued,  and  had 
resulted  in  the  month  of  Sep  I  ember  to  a.  considerable 
further  increase.  Last  year  the  receipts  fur  September 
were  £SlS  os.  7d..  and  so  far  as  they  could  judge  from 
the  days  which  had  expired  of  the  present  month,  their 
receipts  would  be  over  .£1,000,  sbowiog^  an  increase  of 
more  than  35  per  cent.  They  did  not  lil<P  (o  propliecy 
as  to  the  future,  but  still  they  n-ere  just  at  the  beginning 
of  the  fruit  season,  the  prospects  of  which  were  very 
good  this  year  in  Snain.  As  he  had  said  thn  receipts 
for  this  month  would  b«  over  £t,ooi],  and  supposiDg 
they  .ivrragcd  ;£i,ooo  a  month  for  twelve  montns,  th^ 
would  be  able  to  pay  their  preference  dividend  in  full, 
put  ;^700  to  leserrc.  ami  pay  ait,  a  share  on  the 
ordinary  shares  ;  while  a  furllict  increase  of  ;f5oaweck 
for  twelve  montlis  would  enable  them  to  put  /^i.Suo 
to  rcser\'c  and  pay  4s.  a  share  on  the  ordinary  shares. 
*Thc  expenditure  was  about  the  same  as  usual. — Mr. 
Abraham  Scott,  a  director,  having  seconded  the  motion, 
it  was  earned  unanimously,  and  the  dividend  on  the 
preference  shares  wfts  declared.  The  usual  compli. 
mcntary  vote  closed  the  proceedings. 

The  directors  of  Rcuter'a  Telegram  Company 
(Limtled)  have  declared  an  interim  dividend  at  the 
rate  of  5  per  cent,  per  annum  per  half  year  ending 
Juno  30  last. 

The  Eastern  BxtCntion,  Aiillratniin.andOiina  Tele. 

Srapb  Company  (Umiled)  have  declared  an  interim 
ividend  for  the  quarter  ended  June  30.  of  2S.  6d.  per 
share,  or  at  the  rate  of  5  per  cent.  i>et  annum,  payaale 
00  tha  t^th  Octubffr, 


At  a  meeting  of  the  directors  d  the  West  India  1 
Panama  Telegraph  Company  (Limited),  aitet  decidi^ 
to  place   £$,000  to  reserve,  it  was  resolved  to  rec< 
tncnd  10  sharchnklers  at  the  approaching  meeting  tli 
a  dividend  at  the  rats  of  1  per  cent,  per  annum  (free) 
income  tax),  on  the  ordinary  *ham  of  the  rotnpany,  f 
decl.ircd  forihe  hali-yearcndingjDne30v  1878,  in  addi* 
tion  to  the  dividcndal  the  rate  ufopcr  cent.  p3f  aanuiD 
on  the  first  and  second  preference  shares  of  lfa«  ooo- 
paoy. 

At  a  meeting  of  the  board  of  directors  of  the  Anglo- 
American  Telegraph  Company,  hdd  this  day,  it  was 
resolved,  after  reserving  /t7,5oo  for  the  re«ipwal  fiunl, 
to  declare  an  interim  dividctid  for  the  quarter  ondia( 
September  30  of  i|  per  cent,  on  thcCon<<ilid.\tcdStodc, 
and  3  per  cent,  on  the  deferred  Stock,  leaving  about 
^10,000  to  be  carried  forward.  The  trao*fer  books  will 
be  closed  from  the  fir^  to  the  4ih  proximo. 

The  Great  Northern  Tf^tegraph  Company  aotilieil 
on  September  20th  that,  owing  to  a  tyohoon,  the  Con  ~ 
pany's  cablc»  between  Nagasaki  and  Shanghai  an 
between  Shanghai  and  Amoy  are  intcrrupied.  Tb 
repairing  steamer  being  on  the  spot,  a  speedy  rcste 
lion  is  expected.  Meanwhile,  metuiges  lor  Hong^ 
Kong  and  Amuy  cannot  be  accepted,  and  mosfagct 
for  akanghai  will  be  forwarded  from  Nagasaki  \y 
steamer.  The  Company's  lines  to  all  Japanese  slaiioas 
work  well.  Since  the  above  notiftcation  was  i»nied,  a 
service  hai  been  received  from  Shanghai.  This  message 
was  sent  from  the  repairing  ship  to  Nagas.iki,  and  it  is 
tht^refore  expected  (hat  the  final  splice  of  the  cable  will 
soon  be  effected. 

The  Eas'.em  Extension  Telegraph  Comoanv  notify 
that  their  c-.tbic  btftwt^en  Java  and  Ausiiaiii  is  inter- 
rupted. Telenams  for  Australia  and  New  Zesthmd 
will  be  forwarded  between  the  interrupted  points  until 
communication  is  restored  by  the  special  steamer 
chartered  by  the  AustraUan  Gtiveramsnts. 

The  steamship  Great  Northcn  has  recentlv  left 
Gravesend  with  about  500  miles  of  submarfne  cable  on 
b^ard  for  the  purpose  of  connecting  Cyprus  telegraph- 
ically with  Beyfout  and  with  the  Eastern  Telegraph 
Company's  cable  at  Alexandria. 

The  folbwingarc  the  late  quotations  of  talerreoKs: — 
Anglo- American,  Limited,  6l-6iJ;  Ditto,  deterred, 
90.91;  Ditto,  Deferred,  34^-35;  Black  Sea,  Limited, 
a-3 ;  Brazilian  Submarine,  Limited,  fif-y;  Cuba, 
Limited,  9^-9}  ;  Cuba,  Limited,  10  per  cent.  Prefer. 
encc,  i^f-t^J;  Direct  Spanish,  Limited,  3-3^;  Direct 
Spanish,  10  percent.  Preference,  9i-lO>;  Direct  United 
States  Cable,  Limited,  1K77,  13-13  J ;  Ea?<lcm, 
Limited,  7i*7|;  Eaait-rn,  6  per  cent.  Debcatune* 
repayable  October  18S3,  107-110 ;  Eastern  5  per  cent. 
Debentures  rcp-iyabie  .\ugun,  1SS7,  99.101;  Eastern 
C  pet  cent.  Preletence,  lij-lij;  E:isi«ra  Gxiension, 
Australasian  and  China,  Limited,  7i-7j  1  Easteni 
Extension,  6  percent.  Dtrbcnturc,  repayable  February, 
iH^t,  106.109;  German  Union  Telegraph  and  Trust, 
8-8fi  Globe  Telegraph  and  Trust,  Limited,  s\-%\i 
Globe  6  per  cent.  Preference,  loi'iij;  Great  Nonnem, 
S-tfj-;  Indo-E^uropean,  Limited,  30-2I;  Mediterra- 
nean Extension,  Limited,  ,1-3^;  Mediiefraoean  Eztea- 
SI  on,  B  per  cent,  Preference,  9l-io;  Rculer's  Ltroitod, 
lo.it  ;  Submarine,  3ifi-22i  ;  Submarine  Scrip,  i}.?]  ; 
West  India  and  I^nama,  Limited,  a-jj  1  Ditto,  o  per 
cent.  Pirst  Preference,  8|-9 ;  Ditto,  ditto,  S4.-coBd 
Pceference,  8j-S[i  Western  and  Braxilian,  Limited, 
3-3J ;  Ditto,  6  per  cent.  Debentons  "A,"  93-96. 
Uitto,  ditto,  ditto,  "B,"  91.93;  Wastem  Union  of 
U.  S.  7  per  cent,  1  Mortgage  (Building)  Bonds; 
]|.t-n8;  Ditto,  6  per  cent.  Stt^ing  Bonds,  9g-ioi  ; 
Tncgraph  Constnictian  and  Maintenance^  Limited, 
3'i-3>J:  Ditto,  6  per  cent.  Bonds,  tOo-lOS;  Ditto, 
S«coiid  Bonus  Trust  C«nificat«s,  a|'3). 


OCTDBBl   15,   1878.] 


THE  TELEGRAPHIC  JOURNAL. 


413 


THE  TELEGRAPHIC  JOURNAL 
Vol.  VI.— No.  137. 


GAS  V.  ELECTRIC    LIGHTING. 


Tat  most  important  practical  scientific  question  of 
the  hour,  and  the  one  of  greatest  public  interest,  is 
that  of  illumination  by  means  of  electricity.  Every 
day  the  subject  is  developing  and  attracting  more 
and  more  attention.  As  we  predicted  long  ago,  the 
Paris  Exposition,  and  the  hne  display  of  the  power 
and  beauty  of  the  electric  arc  which  has  be3n  this 
year  made  patent  to  all  the  world  in  that  citv,  have 
given  an  incalculable  impetus  to  the  progress  of 
this  mode  of  lighting.  It  has  been  said,  doubtless 
by  some  timid  holder  of  gas  shares  with  whom  the 
wish  was  father  to  the  thought,  that  with  the  Paris 
Exhibition  so  would  the  electric  light  pass  away 
again,  and  sink  into  the  darkness  froin  whence  it 
sprung ;  but  there  is  now  no  fear  of  that.  It  has 
made  too  great  an  impression  on  the  public  mind, 
and  gained  too  widespread  a  footing  for  itself  in 
practical  usage  now,  to  lapse  into  obscurity.  In- 
ventors, too,  are  giving  their  ingenuity  to  the 
ulution  of  the  difHcultics  which  still  bar  its  ad- 
vancement, a  great  many  patents  relating  to  it  are 
bnng  taken  out  in  all  civilised  countries,  it  is  one 
of  the  present  tides  in  the  affairs  of  men  which 
may  lead  to  fortune— in  short  "there  is  money 
in  it,"  and  its  ultimate  success  is  undoubted. 

It  has  hitherto  been  the  habit  of  gas  investors 
to  dread,  and  of  gas  directors  to  repudiate,  the 
electric  light  as  a  promising  rival  of  gas.  It  would 
wetn  indeed  as  if  colour  blindness  was  unusually 
common  amongst  the  directors  of  gas  companies, 
for  few  of  these  gentlemen  have  been  able  to  see 
the  superior  excellence  of  the  electric  light  over 
gaslight.  To  them  it  has  appeared  a  weird  ghastly 
glow,  reminding  them  of  corpse-lights  and  mortal 
decay.  If  it  be  true  that  gas  directors  are  par- 
ticularly subject  to  jaundiced  vision,  a  philosophic 
oculist  might,  with  some  show  of  reason,  attribute 
the  feet  to  the  meretricious  influence  of  the  yellow 
gaslight  they  have  been  so  long  habituated  to. 
Prom  recent  meetings,  however,  we  are  happy 
to  see  that  a  change  has  taken  place  in  the  atti- 
tude of  the  leading  London  gas  companies  towards 
the  new  illuminator.  It  is  no  longer  pooh-poohed 
by  them,  but  wisely  regarded  as  a  declared  rival, 
which  must  be  fairly  competed  against  if  gas- 
Itghtiag  is  to  hold  its  ground.  The  cost  of  electric 
lightiag  for  street  purposes  is  at  present  so  much 
more  than  gas  that,  although  the  superiority  of  the 
light  is  uaquestiooable,  there  will  be  no  hurry  to 


supersede  gas  by  it.  But  even  if  all  the  streets 
of  the  metropolis  were  lit  by  electricity,  we  are 
told  that  it  would  only  cause  a  reduction  of  about 
r  per  cent,  on  the  gross  revenues  of  the  companies 
who  get  their  principal  receipts  from  domestic 
lif^hting.  If  this  be  so,  there  is  no  immediate 
cause  for  a  panic  among  gas  shares,  and  gas  share- 
hutders  may  use  the  statement  as  a  prop  to  their 
tottering  faith.  But  we  would  advise  them  not  to 
trust  too  implicitly  to  consolation  of  this  kind. 

It  is  true  that  at  present  an  invention,  by  which 
the  electric  current  supplying  the  electric  lamps 
can  be  subdivided  so  as  to  feed  a  great  many  light 
centres,  and  thus  at  the  same  time  moderate  while 
it  distributes  the  light,  is  3  desideratum  necessary 
to  the  complete  success  of  electric  lighting  even  for 
general  street  purposes,  let  alone  household  uses. 
Hut  tried  inventors  are  at  work  on  the  problem, 
and  any  day  may  see  its  accomplishment.  Some 
comfort  may  be  derived  from  reSections  that  gas 
lighting  will  never  be  driven  from  the  field,  that 
gas  will  be  more  and  more  used  for  heating  pur- 
poses, that  it  will  even  be  used  in  gas  engines  for 
generating  powerful  electric  lights,  and  that  at  least 
for  many  years  to  come  it  will  keep  its  impregnable 
position  as  a  domestic  illuminator.  But  at  the 
same  time  it  should  not  be  forgotten  that  an  inven- 
tion may  come  any  day  which  will  dispel  these 
dreams  of  security,  and  banish  gas  lighting  to  a 
secondary  place.  In  proof  of  this  we  have  only  to 
cite  the  report  from  .\merica  (published  on  another 
page)  that  the  indefatigable  Mr.  Edison  has  suc- 
ceeded in  solving  the  problem  of  general  electric 
illumination  in  the  most  thorough  and  sweeping 
manner.  While  the  gas  companies  were  in  the  act 
of  laying  the  soothing  unction  to  their  souls,  and 
congratulating  themselves  on  their  safe  position 
even  against  electric  street  lighting,  the  news  was 
being  flashed  across  the  Atlantic  that  Edison  had 
invented  a  means  of  subdividing  the  electric  cur- 
rent indefinitely,  so  as  to  produce  1,000  lights  if 
need  be  from  one  machine,  and  of  bringing  it  into 
homes  for  household  purposes,  such  as  lighting, 
heating,  and  driving  sewing  machines,  at  half  the 
cost  of  gas  and  without  disturbing  the  existing 
brackets  and  chandeliers. 

The  Napoleon  of  invention  delights  in  startling 
surprises,  and  his  fertile  and  daring  imagination 
runs  at  once  through  the  whole  gamut  of  possibili- 
ties as  soon  as  the  key-note  of  a  new  idea  is  struck. 
Future  developments  are  to  him  as  if  they  already 
existed  ;  but  for  all  that  the  great  mechanical  genius 
of  Mr.  Edison  is  so  well  attested,  that  any  report  of 
the  kind  is  to  be  taken  seriously.  It  is  a  sign  of  the 
uncanny  reputation  of  this  inventor,  that  on  the 
publication  of  the  said  announcement  in  London  on 
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October  8ih.  ihc  ga»  *hare»  fell  scxtn  per  ccot.     No 
upimon  can  he  paused  on  ll«  tiicriu  of  the  new 
ioventign  until  a  dcwrription  of  it  is  made  public, 
which   will  not  be  nniit  the   palciits  are  s«ui«l. 
Meanwhile,  both   inventors,  gu«  vlmrcholdcrs,  and 
Ihe  general  public  will  be  intcie-tc:1  to  U-ura  what 
tbe  coming  di«Lliuurc  is  to  be.    WV  trust  that  Mr. 
kdisoD,   lor   his  own   a»  well   as  othert  sake,  has 
n»dc  himself  ceitain  of  llic  success  of  Ins  iiivenlnin 
before  sendinR  'orth  the  telegmms  proclaiming  it. 
It  IB  a  fine  ihinp.  no  doubt,  to  assume  the  go<l  and 
xhiike  the  spheics  with  a  nod  ;  hut  it  must  not  be 
forgotten  that  the  diuuilKiiicc  may  cu*t  hvavily  lo 
humbler  beings.     In  conclusion,  wo  xvijuld  rejnorlt 
thai  the  announcement  that  the  problem  of  dividing 
ibc  liglil  bas  been  completely  solved  by  Mr.  Mdison 
need  not  deter  other  invenlors  fmm  gi\-in}(  their 
minds  to  this  matter.    We  hnve  yet  lo  learn  wh^it 
(he   new  s)->tem   i>,  aiid   allUuU(;h   Mr.  Edison   is 
admittedly  a  great  inventor,  be  cannot  be  supixiKcd 
lo  mono|>oliM;  all  ideaa  ou  the   subject,  nor  eren 
always  to  hit  upon  the  be&t. 

EDISON'S  ELECfKlC  LIGHT. 


Inforhatiok  reached  this  country  on  Monday, 
Oitobcr  7,  stating  that  Mr.  Edison,  the  inventor  of 
the  phonograph,  had  succeeded  in  dividing  the 
electric  lijjhi,  so  as  to  apply  il  lo  the  existing  jpas 
fixtures,  at  a  considerable  reduction  in  cost.  The 
nme  communication  was  made  to  the  American 
(uimmissi oners  at  the  Paris  F.ahtt>ition,and  through 
them  made  kiiuwu  in  London.  On  iheiivws  of  this 
discovery  becoming  known,  a  heavy  fall  in  the  value 
(tf  ns  shares  took  place.  The  following  dcscripliun 
of  Mr.  Ediuin's  invention  is  taken  from  the  AW* 
}'ori  Sun: — 

"  Mr.  Etlixon  miys  that  he  haK  ili-tcovered  how  to 
make  electricity  a  cheap  and  pmcticaWe  .™hstitute 
for  illuminating  gas.  Many  scirnlihc  mm  have 
worked  assiduously  in  that  direction,  but  with  tittle 
success.  A  powerful  eleclric  liKht  was  the  result  of 
these  experiments,  but  ihc  problem  of  its  dinsion 
iato  many  small  llglus  was  a  puzzler.  Gramme, 
Siemens,  Uruxh,  WalLice.  and  others  produced  at 
most  ten  lights  from  a  single  machine,  but  a  Miigle 
one  of  them  was  lound  to  be  impncltcable  lor 
lighting  aught  sare  targe  foundries,  mills,  and  work- 
shops. It  has  been  reserved  forMr.  Edi»oii  to  solve 
the  difficult  prohlem  desired.  Iliis,  he  says,  he  has 
done  within  a  few  days.  His  exi)eriencc  with  the 
telephone,  howei-cr,  has  taught  him  to  be  cautious, 
uid  he  is  exerting  himwil  to  protect  the  new 
scientific  marvel,  which,  be  says,  will  make  tht^  tiHe 

rof  gas  fur  illumin;iliun  a  thing  of  the  past.  While 
on  a  visit  tn  William  Wallace.lhe  electrical  ma«^hinc 
manufacturer  in  Attsonia.  Conneaicut,  ho  was 
shown  the  lately  perfected  dynamo-electric  machine 
for  transmitting  power  by  electricity.  When  power 
is  applied  to  this  machine  il  will  not  only  reproduce 
it,  but  will  turn  it  into  tight.  .Although  said  by 
Edison  to  be  more  powortul  than  anvothcr  machine 
ot  Ihc  kind  known,  it  will  divide  tiic  hght  of  the 
clecLricity  produced  into  but  ten  separate  lights. 
TbcAC  bcm^  equal  in  power  to  4,000  candles,  their 
imprvcficdMity  fur  geT>en\  purposes  is  apparent. 
Jiacb  a/  t/K-Mf  'ligbi%  in  in  jt  subMaiiltal  metal  fi»me. 


carbon  plates,  each  iiin.  long,  ijin.  mAe,  sod  ^in. 
thick.     The  upper  and  loww  pansof  tbc  frUDe  »« 
insulated  from  oich  other,  and  one  of  the  eonduct- 
infj  wires  is  connected  with  each  carbon.     In  the 
centre,  and  above  the  upper  carbon,  is  an  electro- 
m.ignct  in  the  circuit,  with  an  arm.iture.  by  means  of 
which  the  upper  carbon  is  sep-irated  from  the  lower 
as   far    as  doiitvd-       Wires    from    the    source    of 
electricity   are  placed  in   tbe   binding  posts.     The 
carbons  beinjj  toj-elher,  the  circuit   is  closed,   the 
electro-magnet  aciN  raiang  and  lowering  the  optKit 
carbon  enough  to  give  a  bright  light.    The  l>glit 
moves   towards   the  opposite  end   from    which    it 
startii,  then  chiingc«  and  goc*  back,  always  tnorii>i; 
towards  tbe  place  where  the  carbons  mm  n«iie<t 
together.     If  from  any  cause  the  light  goes  not  tlie 
circuit  is  broken,  and  the  electric  magnet  crasurs  to 
act.     Instantly  the  upper  magnet  falls,  the  circuit  1* 
closed,  it  relights,  and  scpfliatts  the  carbon  again. 
Edison  rm  reluming  home  after  his  visit  to  .\nsonin 
studied  and  ex|>erimc»led  with  electric  Mghts^     (]hi 
Friday,  October  4.  his  elTorts  were  crowned  with 
success,  and  the  pmjcct  that  has  lillc^  the  minds  of 
many  .wicntific  men  lor  ream  was  developed.     '  I 
have    it    now  I'     he     said,    on     Satunlay,     while 
vigorously  turning  the  handle  of  a  Kitchic  inductive 
coil  in  his  laboratory  at  .Meolo  Park,  'and,  singularly 
enough,   1    h;ive  obtained   it  through   an    eJiiirely 
diflcrent   process  than  that    from   which  scientific 
men  have  ever  sought  to  secure  it.     They  have  all 
been  working  in  the  same  groove,  and  when  it  is 
known  how  I  hare  accomplished  my  object,  every- 
body will  wonder  why  they  have  never  thougbl  of 
it,  it  is  so  simple.    When  ten  lights  have  been  pro- 
duced by  .1  single  electric   machine,   it   has   been 
thought 'to  be  a   great  triumph  of  scientific  skill. 
With   the   process   I    have  just   discovered    I    can 

froducc    1,000 — aye,   10,000 — from   one  inschiuD. 
ndeed.  the  number  may    be   xaid  lo  be  infinite. 
When  the  hrltliancy  and  cheapness  of  the  lights  are 
made  known  lo  the  public — which  will  be  tn  a  few 
weeks,  or  just  a.i  soon  as  t  can  thoroughly  protect 
the  process — illumination  bv  carburctt«l  bydrogMl 
gas  will  be  discarded.     With   15  or  10  of  ttwu 
dynamo-electric  machines    recently    perfected    tqr 
Mr.  Wallace  I  can  light  Ihe  entire  lower  part  of 
New  York  city,  using  a  500-hoT^e  power  engine.    I 
niir[>osc  to  establish  one  of  these  light  centra  in 
Nassau  Street,  whence  wires  can  be  run  up  Iowa  as 
far  as  the  Cooper  Institute,  down  to  the  batlcry.and 
iicro&s   to    both    rivers.      These    wires    must    bo 
insulated,  and  laid    in    the  ground  in  the  same 
manner  as  gas  pipes.     I  also  propose  to  utiliite  (he 
ga&  burners  and  chandeliers  now  in  use.     In  each 
house  1  can  place  a  light  meter,  whence  thr-s«  wires 
will  pas£  through  the  house,  tapping  small  metallic 
contrivances  that  may  be  pl^u^d  o^■e^  each  buini-i. 
Then  houMkeepors  may  turn  ofT their  gaa  and  seoJ 
the  meters  back  to  the  companies  fn>m  whence  they 
come.    Whenever  it  is  desired  to  light  a  jet  it  will 
only  be  necessary  to  touch  a  little  spring  near  it. 
No  matches  are  required.'     '  Ag-tin,  the  same  wire 
that  brings  the  light  to  you.'  hit.  Edison  continued, 
'will  also  bring  power  and  heat.     With  the  poww 
you  can  run  an  elevator,  ii  sewing  machine,  or  uny 
other  mechanical  couCrivance  that  requires  a  molut, 
and  bv  means  of  the  heal  you  may  000k  your  food. 
To  uCAiw  vVve  he**  it  will  only  bo  necessary  to  have 
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ception.  This  can  be  done  at  triBing  cost.  The 
djnamo-«Iectric  machine,  called  a  telem.ichon,  and 
which  has  already  been  described,  may  be  run  by 
water  or  steam  power  at  a  distance.  Wbea  used  in 
a  large  city  the  machine  would  of  necessity  be  run 
by  steam  power,  t  have  computed  the  relative  cost 
of  the  light,  power,  and  heat  generated  by  the 
electricity  transmitted  to  the  tciemachon  to  be  but 
a  fraction  of  the  cost  where  obtained  in  the  ordinary 
way.  By  a  battery  or  steam-power  it  is  46  times 
cfaeiper,  and  by  water-power  probably  95  per  cent. 
dieaper.'  It  has  been  computed  that  by  Edison's 
process  the  same  amount  of  light  that  is  given  by 
1,000  cubic  feet  of  the  carburetted  hydrogen  gas 
BOW  used  in  this  way,  and  for  which  from  a  dollars 
50  cents  to  3  dollars  is  paid,  may  be  obtained  for 
from  13  to  IS  cents.  Edison  will  soon  give  a  public 
amhtbitioa  of  his  new  invention." 


THE  ELECTRIC  LIGHT  IN  SHOPS. 


The  first  instance  of  the  application  of  the  electric 
fight  to  the  illumination  of  a  retail  business  esta- 
HishRieat  in  the  metropolis  took  place  last  evening 
on  the  premises  of  the  London  Stereoscopic  Com- 
pany, in  Regent  Street.  Having  made  use  of  the 
electnc  light  for  photographic  purposes,  the  Com- 
pany thought  they  might  as  well  avail  themselves 
of  eVectric  power  as  a  source  of  light  instead  of 
gas.  In  the  basement  of  the  building  is  an  Otto 
nlenC  gas  engine,  capable  of  worlcing  up  to  eight 
horse-power.  In  order  to  generate  the  electric 
light  nie  en^ne  is  worked  up  to  a  power  of  five 
horses,  the  outlay  for  which  is  reckoned  at  5d.  per 
hoar.  This  engine  drives  a  shaft  at  the  rate  of  750 
rercdutions  per  minute,  working  one  of  Siemens' 
dyaamo-electric  machines,  from  whence  the  current 
is  conveyed  to  a  lamp  suspended  from  the  fecia 
over  th«  shop  front,  the  lamp  being  fitted  with  one 
of  Siemens'  automatic  regulators,  a  magnet  being 
brought  into  play  to  keep  the  carbon  points  at  the 
requisite  distance  from  each  other.  The  cost  of 
maintaining  the  light,  including  the  jd.  per  hour  for 
the  five  horse-power  of  the  gas  engine,  is  stated  to 
be  7d.  per  hour.  The  light  is  reckoned  as  equal  to 
4,000  sperm  candles.  The  lamp  takes  the  place  of 
ten  powerful  argand  burners  previously  used  to 
illuminate  the  shop  front,  which  is  of  considerable 
length  as  well  as  height.  As  may  be  supposed,  the 
etectric  light  &r  exceeds  in  volume  and  intensity 
the  amount  of  illumination  obtained  from  the  ten 
argand  gas  burners.  The  trial  last  night  was  to 
some  extent  experimental,  and  there  was  con- 
■idei^ble  unsteadmess  in  the  light — a  circumstance 
attributed  to  the  wind  which  blew  at  the  time,  the 
interior  of  the  lamp  being  imperfectly  protected 
from  tbe  blast.  The  lamp  was  globular  in  form, 
with  ground  glass  for  the  transparent  medium. 
The  eSect  of  the  light  was  very  good,  the  coloured 
photognphs  in  the  window  exhibiting  their  proper 
coloun  as  in  daylight.  There  was  nothing  either 
vhastly  or  ghostly  in  the  appearance  of  the  passers 
by  as  they  traversed  the  flood  of  radiance  which 
nil  on  tlie  footway.  But  the  gaslights  decidedly 
fuflered,  and  -presented  a  dismal  appearance,  the 
■treet  beyond  tne  range  of  the  electric  rays  looking 
fti  ir  plunged  in  tome  unusual  gloom.  The  general 
elhct  diaavd  aomewbat  from  that  which  is  observ- 


able at  the  Gaiety  Theatre,  where  the  Lontin  light 
is  exhibited,  the  light  in  Regent  Street  being  whiter, 
with  a  tinge  of  violet,  borne  difference  in  the 
transparent  medium  is  perhaps  the  cause,  or  it  may 
be  that  the  Siemens'  light  is  stronger  than  the 
Lonttn.  The  Siemens'  lamp  requires  a  renewal  of 
the  carbons  at  the  end  of  three  hours,  but  that 
extent  of  duration  is  sufficient  for  an  establishment 
which  adopts  the  early  closing  principle.  Fresh 
carbons  can  be  inserted  in  about  three  minutes,  or 
less.  If  a  second  lamp  be  provided  the  current  can 
be  diverted  from  one  point  to  the  other  in  a  couple 
of  seconds.  It  will  be  observed  that  in  this  case 
there  is  no  division  of  lights,  the  whole  of  the 
current  Hewing  to  one  lamp.  With  some  lillle 
adjustment  the  light  promises  to  answer  well,  and 
the  experiment  of  last  night  was  held  to  be  amply 
satisfactory. — StandarJ,  Oct.  9. 


A  NEW  SYSTEM  OF  ELECTRIC  LIGHTING. 

Dr  Fnfi.  ELIHU  THUMSOy  and  EDWIN   J.  HOUSTON, 
of  the  Philadelphia  Centnl  High  School. 

H.vviNG  been  engaged  in  an  extended  series  of 
experimental  researches  on  dynamo- electric  ma- 
chines  and  their  application  to  electric  lighting, 
our  attention  has  been  directed  to  the  production 
of  a  system  that  will  permit  of  the  use  of  a  feebler 
current  for  obtaining  an  electric  light  than  that 
generally  employed,  or  in  other  words,  of  using, 
when  so  required,  a  current  of  insufficient  intensity 
to  produce  a  continuous  arc.  At  the  same  time  our 
system  permits  of  the  use  of  a  powerful  current  in 
such  a  manner  as  to  admit  of  a  considerable  number 
of  electric  Lamps  being  placed  in  the  same  circuit. 

As  is  well  known,  when  an  electrical  current, 
which  flows  through  a  conductor  of  considerable 
length,  is  suddenly  broken,  a  bright  flash,  called  the 
extra  spark,  appears  at  the  point  of  separation. 
The  extra  spark  will  appear  although  the  current  is 
not  sufficient  to  sustain  an  arc  of  any  appreciable 
length  at  the  point  of  separation. 

In  our  system,  one  or  both  of  the  electrodes, 
which  may  be  the  ordinary  carbon  electrodes,  are 
caused  to  vibrate  to  and  from  each  other.  The 
electrodes  are  placed  at  such  a  distance  apart  that 
in  their  motion  towards  each  other  they  touch  and 
afterwards  recede  a  distance  apart,  which  can  be 
regulated.  These  motions  or  vibrations  arc  made 
to  follow  one  another  at  such  a  rate,  that  the  effect 
of  the  light  produced  is  continuous  ;  for,  as  is  well 
known,  when  flashes  of  light  follow  one  another  at 
a  rate  greater  than  twenty-five  to  thirty  per  second, 
the  eflect  produced  is  that  of  a  continuous  light. 
The  vibratory  motions  may  be  communicated  to 
the  electrodes  by  any  suitable  device,  such  for 
example  as  mechanism  operated  by  a  coiled  spring, 
a  weight,  compressed  air,  &c.,  &c.,  but  it  i:i  evident 
tiiiit  the  current  itself  furnishes  the  most  direct 
method  of  obtaining  such  motion,  as  by  the  use 
of  an  automatic  vibrator,  or  an  electric  engine. 

In  practice,  instead  of  vibrating  both  dectrodes, 
we  have  found  it  necessary  to  give  motion  to  but 
one,  and  since  the  negative  electrode  may  be  made 
of  such  size  as  to  waste  very  slowly,  motion  is 
imparted  to  it,  in  preference  to  the  positive.  The 
carbon  electrodes  cnaY  be  te^Uced  b^  tbone.  q£ 
vaiious  sab^V&ace^  oS.  *\iSviv«fflS.  cK«:i&«iC\tt^  yx«*x  . 
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In  ihis  system,  when  desired,  an  independent 
batieiy  circuit  is  employed  10  coatrol  tbe  cJitinetion 
and  lijfbting  ul  ciich  Uiiip. 

Tbe  following  is  1  description  of  one  of  the  formn 
of  electric  bmp  which  wo  have  deviKd  to  be  used 
in  connection  with  our  sysiirm  of  elcdric  lijjhting. 

A  Hexrble  bar  n,  ofmeta),  in  fiitnly  atUchcO  at  one 
of  its  ends  to  a  pilUr  y,  and  bears  at  its  olticr  end 
an  iron  urmuture  a,  placed  opposite  lite  adjustable 


rtc.  2. 


I  pole  piece  of  the  electro-ma^tnct  m.  A  metal  cellar 
I  C,  supports  the  negative  electrode,  the  poitiiivo 
I  electrode  being  suppoiled  by  an  arm  J,  attached  to 
the  pillar  i'.  The  pillar  P  is  divided  by  insulation  at 
I  into  two  sections,  the  upper  one  of  which  conveys 
Ihc  current  from  the  binding  screw  marked  +  to 
the  arm  J,  and  the  rotl  x.  Rupporting  the  pohiiive 
electrode.  The  magnet  M,  is  placed,  as  shown  by 
the  dotted  lines,  in  the  circuit  which  produces  ilic 
light.  The  pillar  p  is  hollow,  and  has  a  iii&ulalcd 
conducting  wire  cnoloHi^^  which  connects  the 
circttit  ck'iwr  V  with  ihe  biiidln;;  post.  'I"he  current 
is  conveyed  to  the  negative  electrode  through 
B  and  the  coils  of  the  magnet  m. 

When  the  electrodes  are  in  contact,  the  current 
circ-ulBting  thruu^lb  W,  renders  it  maj-netic,  and 
attracts  the  armature  a,  thus  separating  the 
electrodes,  when  by  the  cans(.-4)uciu  weakening  of 
the  ciiirfril  tlic  elaktii'ilv  of  the  rod  ti  a^^tin  rcitloret 
the  contact.  During  tlic  movement  of  the  negative 
electrode,  since  it  tscauM^d  tO(X\'»ir  many  times  per 
second,  the  positive  electrode  though  ]xtitially  free 
to  fail,  cannot  liollow  Ihc  rapid  motions  of  the 
negaiive  elentx)rie,  and  ihcreforc  does  not  rest  in 
pcimanent  contact  wilh  it. 

The  slow  fall  oi  the  positive  clcctTortc  may  be 
ensured  either  by  properly  proportioning  its  weight 
or  hy  partly  couRter|H)ismg  it.  The  poiiltive 
eiectiode  thns  becomes  scir-feeding. 

ihe  rapidity  of  movement  of  the  negative  catbon 
may  be  controlled  by  means  of  the  ri^id  bar  l, 
trJj/tfi  acts part>ai\y  to  sliorten  or  lengthen  tbe  patrt 

,  'fc  iwv/er  ro  obtain  an  exceWent  but  free  cotltRCl 
|(  ^^  *""-',  vith  the  rod  m,  bcaimg  Uic  posiiWu 
W    >on,    lite  rod,    made  of  iron  or  other  suiluUe 


melal,  pvssvs  through  a  cavity  »,  Gg.  a,  6llcd  with 
mercury,  ond  placed  in  electrical  contact  with  the 
arm  j.  Since  the  mercury  dues  not  wet  the  melal 
rod  8,  or  the  sides  of  the  opening  through  which  it 
passes,  free  movement  of  the  rod  i»  alltm-ed  wilhouL 
any  escape  of  the  mercury.  It  is  believed  that 
fcaiuie  could  he  introduced  advaulagcoualy 
other  forms  of  electric  lamps. 

In  order  to  prevent  a.  brcatc  in  tbe  a 
occurring  when  the  electrodes  ate  consumed, 
button  I),  is  uttachcd  to  the  upper  extremity  of  the 
rod  B.  at  such  a  distaqce  that  when  iIk-  carbuiis  are 
consumed  as  much  as  is  deemed  desirable,  it  comes 
into  contact  with  a  tripping  lever  1,  which  I 
allows  two  conducting  plugs  attjiched  to  the  m 
bar  V  to  fall  into  their  respective  mercury  co 
atlaclied  tlin,rctly  to  the  positive  and  oegatiVi 
binding  posts  respectivdy.  'i'his  aaioa  txtv 
practically  to  cut  tbe  bmp  out  of  the  circuit. 


ich  It 
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THE   LATE   WILLIAM    HOOPER. 


William  Hoopbr  died  on  tbe  35th  September 
at  Beechwood,  Clanham  Common,  in  his  sixtieth 
year.  During  the  last  tweniy  years  Mr.  Hooper 
had  occupied  a  position  of  .wme  prominence  in 
leleeraphic  science,  and  although  our  matciials  tor 
puttmg  this  notice  together  ate  scant,  wo  shall 
endeavour  to  lay  before  our  readers  a  brief  outline 
of  his  professional  life. 

To  the  telegraphic  profession  Mr.  Hooper's  asnie 
is  well  known  as  the  inventor  and  manufacturer  of 
an  india-rubber  insulated  wire,  and  the  founder  of 
Hooper's  Telegraph  Works,  Limited.  We  may 
howevi.'^r  point  out  that  as  a  pharmuccuticnl  chemist 
he  held  a  very  high  position,  and  contributed,  in  no 
small  measure,  in  the  improvement  in  maaulac> 
turing  medicinal  prcp.i rations  from  plants. 

As  an  indi-i-nibltcr  manur.icturer  he  was  also  wdl 
known,  and  especiidiv  as  the  inventor  and  manu- 
facturer of  water  betls,  Ac.  for  invalids,  which  at 
one  time  were  in  use  in  over  t,ooo  hospitals  and 
similar  institutions. 

Although  we  can  scarcely  regard  him  as  a  re- 
markable ulTeutivc  genius,  there  is  00  doubt  that 
his  life  presents  to  us  a  very  satiafactar}'  illustration 
of  well  directed  energy. 

In  order  to  atuin  to  the  position  trhich  he  gained 
in  three  such  diMinci  branches  of  business,  much 
mcciul  ability  must  have  been  required,  and  the 
wav  10  which  tliis  was  directed,  is  m  <te9erving  of 
uuf  admiration  as  if  it  had  been  turned  towaVds 
purely  scicniitic  results. 

Mr.  Hooper  was  boro  at  Dillon  Barton,  near 
Exeter,  and  was  apprenticed  TO  a  chemist  and 
dniggisl  in  that  city.  He  opened  a  basine»s  at 
7,  Pall  Mall  East,  London,  as  a  [AartnaoeutiiCal 
chemist,  and  a  few  years  later  opened  a  bnocb  u 
55,  Grosvcnor  Street,  uiid  a  laboratory  in  Scotland 
Yard,  The  space  eniplov-ed  for  this  purpose  being 
subseijuenily  uken  by  the  F.leclric  Telegraph  Coo- 
pany  for  a"  store  or  depAt,  the  lalioratory 
removed  to  Mittham  in  Surrey. 

At  Mitcham  be  st.irtcd  witli  Mr.  Fry  in  the  manu- 
al ctureol  india-rubber  goods,  trading  under  the  tume 
oi  HoCTviet  an4t't^.  On  the  retiremrnt  of  Mr.  Fry 
Umo.  rTfteXiMwoesaxViiKsw^viV*!  o^Vi'^  Mr.  Hooperl 
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continued  to  make  room  for  carrying  out  the 
manufacture  of  his  patent  india-ruliber  wire  iiiuler 
■n  arrangement  with  Messrs.  R.  S.  Xcwall  &  Co., 
which,  unfortunately,  was  cancelled  by  HtiKation 
between  the  parties.  A  few  years  later  a  partner- 
ship was  entered  into  with  Mr.  (now  Sir  George) 
Elliott,  and  it  was  said  that  this  arnmgi-ment  on  the 
Kirt  of  Sir  George  Elliott  was  to  induce  the  Gutta- 
percha Company  to  combine  with  the  firm  of  Glass 
and  Elliott  to  form  the  present  Telegraph  Construc- 
tion and  Maintenance  Company. 

This  was  followed  by  a  second  arbitration,  so  that 
the  first  seven  years  of  Mr.  Hoopers  patent  flew 
past  without  the  slightest  benefit  accruing.  It  is 
perhaps  within  the  mark  if  we  say  that  at  least 
£25,000  was  spent  during  these  seven  years  to  free 
Mr.  Hooper's  hands,  and  to  allow  of  the  working  of 
his  patents. 

Not  only  did  Mr.  Hooper  rely  on  his  own  in- 
dividual resources  for  perfecting  his  patents  and 
securing  a  trial  of  the  merits  of  his  core,  but  he 
succeeded  in  removing  a  very  strong  feeling  of 
opposition  which  at  one  time  seemed  too  inllucntial 
to  admit  of  being  overcome  by  a  private  individual. 

In  the  year  1865  several  lengths  of  india-rubber 
insulated  wires  by  different  manufacturers  were 
sent  to  India  to  test  their  durability  and  suitability 
for  that  climate.     The  only  one  which   remained 

food  was  that  made  by  Mr.  Hooper.  This  led  to 
is  receiving  several  orders  from  the  Indian 
Government,  and  established  the  reputation  of  his 
manufacture.  We  believe  that  about  12,000  miles 
of  cable  have  been  made  with  this  core,  the  last  of 
which,  made  and  laid  for  the  Cuba  Submarine 
Telegraph  Company  in  1875,  is  a  practical  proof  of 
its  merits.  WitJiout  exccjnion  it  is,  when  well  made, 
electrically,  the  most  perfect  cable  in  existence. 

In  the  year  1870  Mr.  Hooper's  business  as  a 
contractor  had  increased  so  extensively  that  he 
formed  a  limited  liability  company,  which  was 
known  as  Hooper's  Telegraph  Worksj  Limited. 

Little  is  known  of  what  led  to  the  collapse  of  this 
com|)any,  but  at  the  time  negotiations  had  been 
going  on  foi  makingand  layinga  cable  to  the  Cape, 
for  which  line  Hooper's  Clompany  held  the  con- 
cession, Ac,  from  the  Government.  We  have 
heard  that  the  manufacture  of  an  Atlantic  cable  for 
the  French  company  was  also  being  negotiated  for. 

Mr,  Hooper  was  a  liberal  supporter  of  science, 
and  we  have  been  informed  that  no  invention 
bearing  on  submarine  telegraphy  which  was  sub- 
mitted to  him  was  dismissed  without  the  most 
attentive  study. 

One  very  important  matter  which  Mr,  Hooper 
had  worked  upon  was  the  protection  of  iron,  &c , 
used  in  the  covering  of  cables.  In  his  earlier 
patents  he  proposed  a  covering  of  vulcanized  rubber 
for  this  purpose.  Attention  is  being  again  directed 
to  this  matter  from  the  fact  that  two  Atlantic 
cables  are  now  defunct  from  the  c<)rrosion  of  the 
iion  wires  not  allowing  their  being  fished  up. 

It  is  a  general  opinion  that  Mr.  Hooper 
largely  profited  by  his  company  ;  this  we  believe  is 
an  error.  If  we  consider  that  Mr,  Hooper,  in  the 
first  place,  held  over  one-fourth  of  the  total  shares 
of  the  company,  and  that  the  latter  was  indebted 
to  him  for  nearly  3^150,000.  We  can  easily  conceive 
that  he  would  have  been  a  great  deal  better  off 
without    the    tfuestionablc    exiensiun    of  busiiieiis 


which  it  is  considered  accrues  from  the  conversion  of 
a  flourishing  undertaking  into  a  limited  liability 
concern.  Few  men  have  perhaps  worked  harder 
for  an  object  where  such  disappointing  results  have 
followed.  It  is  not  often  that  it  is  our  pleasure  ta 
refer  to  a  life  more  usefully  spent ;  we  should 
therefore  have  regretted  to  allow  the  moment 
to  pass  without  adding  our  token  of  respect  to  the 
mcmoI^■  of  the  late  William  Hooper. 

We  lully  believe  that  one  very  important  benefit 
to  submarine  telegraphy,  arose  from  his  labours 
and  those  of  other  india-rubber  manufacturers 
threatening  the  monopoly  of  gutta-percha  as  an 
insulator,  which  led  to  great  improvements  in 
gutta-percha  cables. 


VAXDER    PLOEG'S    TYPE    PRINTING 
TELECiRAPH   APPARATUS. 

There  have  perhaps  been  invented  more  varieties 
of  type  printing  than  of  any  other  kind  of  telegraph 
instruments.  Alany  of  these  differ  from  one  another 
in  but  very  unimportant  details,  and  it  is  not  often 
that  any  very  distinct  points  of  novelty  are  intro- 
duced. Mr.  Ploeg's  apparatus,  however,  decidedly 
possesses  features  which,  as  far  as  we  know,  are  not 
found  in  any  existing  forms  of  printing  in.struments, 
and  therefore  it  well  deserves  being  brought  to 
notice. 

The  apparatus  consists  essentially  of  a  transmitter, 
a  "speaker"  and  "  rcinforcer,"  and  a  receiving  and 
printing  apparatus. 

The   transmitter,    fig.  i,   is  constructed  with    a 
handle  l,  which  in  several  revolutions  imparts  by 
means  of  a  pinion  5,  and  wheels  3,  4,  one  rcvolutioa  . 
to  an  axis  on  which  the  needle  10  is  fixed. 

The  handle  has  four  optional  points  of  rest,  6,  7, 
8,  9,  placed  in  horizontal  and  vertical  lines,  and  in 
turning  it  forwards  or  backwards  the  needle  10  is 
turned  in  the  same  direction  ;  the  points  6,  7,  8,  9, 
correspond  to  the  spaces  on  the  dial  around  which 
the  needle  10  turns. 

The  axis  of  the  needle  is  attached  and  gives 
motion  to  a  wheel  11,  which  makes  or  interrupts 
the  contact  in  the  line  circuit  at  the  points  13  and 
13,  and  it  carries  by  friction  a  bar  14,  which  is 
pushed  against  a  stop  15  when  the  axis  is  turned 
from  right  to  left,  and  which  is  pushed  against  a 
stop  16  when  the  axis  is  turned  in  the  reverse 
direction.  Whilst  moving  between  15  and  16,  the 
bar  causes  an  oscillation  of  a  reverser  or  commu- 
tator 17,  the  two  arms  18,  19,  of  which,  separated 
from  each  other,  sometimes  put  the  part  ao  in 
contact  with  21,  and  33  with  23,  and  sometimes  30 
with  23,  and  3i  with  22,  Thus  the  current  of  the 
battery,  which  enters  the  apparatus  at  20,  passes 
through  it  by  the  points  of  contact  12,  13,  and 
leaves  it  at  21  to  pass  along  the  line  and  return  by 
the  earth  at  23,  will  be  reversed  according  to  the 
direction  in  whicli  the  handle  i  is  turned ;  it  will 
be  positive  in  the  line  on  turning  the  handle  from 
right  to  left,  and  negative  on  turning  it  from  left  to 
right,  or  v/c-^  verm,  but  always  inversed  in  a  contrary 
direction. 

To  clear  the  line  at  the  point  of  departure  of  a 
possible  overcharge  of  current,  there  is  a  small 
spring  34  which  brings  the  line  into  contact  with 
the  cat  ih  between  the  reversals  of  the  current. 
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Tlie  <itM  contnins  a  double  border  divided  into 
required  number  of  spaces  for  ihe  characters 
uircd  in  telcf^mpliy.  For  those  in  the  outer 
the  handle  is  turtusd  to  one  tide,  and  for 
in  the  inner  border  it  ia  turned  to  the  other 
vide.  At  exch  character  there  is  in  tbe  upptnitus  & 
toniact,  and  at  each  passage  from  one  character  to 
another  there  is  an  interruption,  and  an  inversion 
at  each  thangc  of  direction. 

The  speaker  (so-called)  and  reinforccr  is  shown 
by  6g.  6.  When  M  rest,  one  of  its  arms  36  remains 
fijted  against  the  point  JJ,  nnd  then  allows  the 
current  of  Ihe  baitt^ries  A  and  c  to  pss  through 
s8  and  >7  to  llie  Iransmiltcr ;  the  battery  B  i» 
then  not  in  action.  When  the  finger-stud  31  it 
pushed  down,  the  arm  a6  retires  from  itx  point  of 
contact  35  ;  but  before  learinf;  it  the  opposite  arm 
Sa  touches  in  poJnl  of  contact  3),  and  at  that 
moment  tbe  points  »5  and  3 j,  are  in  communication, 
sn  that  the  putc-t  of  the  batter^'  n  are  closed,  and  the 


only  one  sound  is  heard  ;  if,  on  the  contrary,  ib^^'re 
is  DO  current  in  tbe  line,  the  armaiure  UVa  back 
immediately  the  coniicclion  of  tbe  three  points  ot 
coouct  1;,  25,  33,  is  bioltcn,  which  is  done  twice. 
idtU,  once  whicn  the  stud  31  is  pushed  down  to  ittc 
bottoui,  and  unoe  when  it  is  released  and  resumes 
its  former  position  :  in  this  cue  tbe  sound  or  miw 
of  the  attraction  of  the  armatnre  is  necessarily  heard 
twice.  Fioni  Ittese  nioremenu  it  follows  that  the 
operator  will  be  enabled  to  be  sure  at  each  pressure 
of  the  stud  whetlicr  the  curreut  has  passed  tbiuuKti 
the  line  or  not,  for  in  case  be  bears  llie  speaker 
sound  twice  what  pushing  down  the  stud,  ia 
SfHie  of  the  contact  at  the  point  ift  in  the  mani* 
putatur.  be  is  warned  that  the  current  is  stop- 
ped, either  bv  accident  or  by  the  actii>ns  of  tbe 
tclegraphi&t  at  the  cod  of  ibe  line,  and  he  stops 
Lcletjraphing  and  puts  his  apparatus  in  rcjidincss 
to  receive. 
With  reference  to  tlit}  functions  of  tbe  reinforccr. 


current  pawing  through  th*-  wumdpr  1.4  nttrtcK  its 
tiim.iture.  which  thus  makes  a  noise  or  sound.  On 
continuing;  to  puih  ilw  md  31  down  to  the  Ixrtlom, 
Ihc  arm  36  is  made  to  leave  its  point  of  corttaci  35. 
and  thus  there  is  a  communication  only  between 
Ihc  points  37  nnd  33,  and  at  this  mnmenl  the  battery 
M  i«  conneiied  to  the  batteries  a  and  c,  wliich  now 
^gubrly  enclose  all  the  elements,  In  this  position 
the  line  current  which  p;>s5C5  through  the  trans- 
mitter will  be  cnntiidcrably  incrcjiswl ;  howc^-cr, 
there  is,  between  the  depressing  and  releasing  of 
the  stud  31,  an  attemntivc  as  to  Ihc  current  of  the 
line,  that  is  to  say,  either  there  is  a  current  in  the 
line,  or  there  is  none ;  if  there  is  a  current  it 
continues  to  pass  ihmugh  the  sounder  34  (which  is 
wound  with  thickish  wire)  and  so  ke<^pii  its 
Rrraature  attracted.  On  lifting  the  hand  from  Ihe 
Hud,  Ibe  lever  resumes  itn  former  ponition,  and  the 
urniatuie  ot  ihe  sounder   fvlls  back  ;  in   this  case 
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it  will  he  «fpn  that  it  serves  10  print  the  chnractrr  to 
bo  liansmiltcd  at  the  receiving  uHice. 

Tlic  rcceivinjj  appar.ilus  is  wiown  in  end  and  aid* 
elevation  hy  Rgti.  2  and  3.  and  in  plan  br  (ig.  j. 

The  line  current  passics  direct  throuffh  Ihe 
electro- magnet  37.  At  each  side  of,  and  noar  the 
poles  of  the  latter,  ar«  placed  vertical  electro- 
magnets  40.  41,  with  osoHatin^  cores  and  polo 
pieces  38.  39;  to  these  pole  pieces  ate  attached  arms 
43  and  43, 

At  the  extremities  of  tbe  arms  are  placed  ^ns  44, 
45,  the  pressure  of  which  rcipcctively  against  the 
rods  46  or  4.7,  when  its  arm  is  in  action,  makes  a 
contact  at  the  iXMntii  48  '>r49. 

The  poles  of  38  and  39  arc  inverse  to  one  another, 
Ihe  effect  of  which  is  that  tbe  Urge  electn7-maKnel 
37,  when  it  is  traversed  by  a  current  of  ordinary 
ioienitity  in  one  diivclion,  moves  (ine  of  the  arm 
whilst  the    other   remaina    stationary,  and  if  tb 
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current  n  rorerecd  tlie  other  ana  is  caused  to 

The  movement  of  one  or  other  of  the  anus  by 
pushing  the  pin  44  or  iisa^''''^^'  ^hp  point  of  cor  t.ict 
48  or  49  c'loseN  a  local  battery  circuil.  so  thai  eiihcr 
the  clcclro- magnet  54  or  55  is  excited.  On  ihc 
cessation  of  the  line  current,  the  arm  altraoled  is 
drawa  back  by  the  springs  5^  or  57,  and  the  local 
battery  circuit  is  broken. 

The  magnetic  power  impailed  to  tfie  cores  md 
pole  pieces  38.  35,  of  the  cicciro-magnet  40,  41,  and 
which  \i  obtained  by  means  of  a  local  batleiy,  is 
regulated  hy  means  of  a  rticostit,  so  that  if  the 
current  which  traverses  the  elc-otro-Eiiagnet  37,  and 
which  has  attracted  one  of  the  pole  pieces,  is 
greatly  iDcreased  in  strength,  it  will  aUoaitiacl  the 
Aiher  pole  piece,  because  the  iiiagnetisiTi  of  the 
~  Iter,  although  it  is  of  the  same  pnUnty  a.9  that  of 
pole  of  37  oppo-^lcit.  is  very  much  weaker  llun 
the  magnerism  of  the  latter.  By  this  attraction 
both  arms  42  and  4J  are  moved,  and  both  electro- 
lagnci.i  54  and  55  are  called  into  action,  so  that 
arms  72  and  73,  which  arc  connected  lo  their 
lAtureSj  are  both  moved,  and  Ih»s  make  a  ron- 
at  the  po^nt  $^,  circulating  another  local  current 
in  the  printing  eiwtro' magnet  59. 

With  respect  to  the  printing  apparatus  illustrated 
the  same  figures,  cac-h  armatuic  of  the  respective 
ectromagaclB  54,  $$,  has  an  arm  60.  61,  moved 
by  its  attraction  when  the  circuit  is  closed  at  the 
point  53  or  $},  and  n  counter  movement  caused  by 
a  spiral  spiing  63,  63.  'Hie  allcrnnting  movement 
of  these  two  aims  is  communicated  i«spcctively  to 
the  aruiii  6^.  6$,  and  by  iiio>ui)i  of  the  mldiels  66  or 
67  working  alternately  on  ttic  pin  wliecl  'i.'*  which 
runs  backwards  or  forM'anls.  A  slight  stop  beneath 
the  whuct  prevents  involuntary  vibration.  THl-  pin 
wheel  turns  the  axi,-!  69  which  is  held  by  an  arm  70, 
and  i%  pushed  by  it  l(iwnrd»  one  side  or  the  other. 
The  axis  69  bears  a  double  margined  type  wheel  71 
corresponding  to  the  characters  on  the  dial  of  the 
manipul.tlor. 

The  ratchets  are  formed  ns  &hown  in  fig,  5,  and 
work  between  two  pins  ~2,  73.  Supposing  that  the 
handle  of  the  transmitter  i&  at  one  of  the  four 
optional  points  of  rest  6,  7,  8,  i)  (fig.  i),  then  one  or 
other  of  the  nichcts  66  or  67  will  have  entered 
between  two  pins  of  the  pin  wheel. 

If  it  i«  required  to  print  at  the  receiving  station 
the  character  at  whiih  the  needle  10  is  stypped,  the 
Btud  31  (fig.  6)  is  pushed  down,  and  so  increases 
the  line  cuiieni  as  explained  boforu.  The  second 
ratchet  67  or  66,  hithcilo  stationary,  then  tries  to 
move,  but  ti  stopped  by  ibc  contact  at  the  point  5$ 
of  the  two  extrcmitie*  of  the  annn  71,  7j  (fig.  4). 
By  this  contact  t)ie  circuit  of  the  local  clearo- 
magiicl  59  i*  closed,  and  a  k-vcr  74  "*  attracted  at  its 
■iTnatute  75  which  causes  its  opposite  end  lo  push 
the  jMper  band  against  the  typt:  wheel,  which  is 
inked  by  the  rollers  76,  77,and'thc  impression  of  the 
lype  is  made. 

On  allowing  the  stud  31  to  resume  its  former 
position  (fig,  6)  the  second  ratchet  67  or  66  returns 
to  its  resting  place  and  interrupts  the  local  current 
at  58,  the  lever  74  falU  back,  but  in  so  doing  it 
the  circuit  of  the  local  electro- magnet  80  hy 

ans  of  a  piece  at  its  Kiircmity,  which  puts  the 
pmnts  78,  79,  into  contact.  This  electro-magnei 
puUl«6  up  the  ratchet  81   (figs,  i  and  5)  which 


working  in  s  small  pin  wheel  83  ntovc*  the  rotti 
Sv  on  which  the  paper  band  is  held  by  two  »pri- 
Rj  with  sufficient  strength  to  make  Itie  band  pMt 
present  a  fre-vh  blank  space  10  the  irpe  wheel 
FinallT.  the  two  insublcd  arms  64,  65  (t'ly.  4), 
touchioK  the  insulated  points  85,  86,  clnse 
renjv-ctiveiy  and  idternaiclj-  lo>-al  circuiu  of  the 
small  clectm-m.ignets  (M),  90,  thereby  causing  an 
oscillation  o(  the  arm  70,  which  causes  somcumos 
the  one  margin,  and  sometime*  the  otlxcr  mar^ii 
the  type  wheel  to  foil  on  to  the  paper. 


<rorrts|rant)fnct. 

Ta  tht  Af//ter<yTHK  TKLKGRAIHIC  JoimsAt. 

Dear    Sik,— In  your  Um   number,    Mr.    Fmlcrick' 
Varlcy  gives  an  account  of  a  very  {nierestint^  cxpefi-' 
rticnt  throwing   li^lit  on  the  action   in  one  particular 
pf  the  microphone,  hut  at  the  sume  time  be  fails  (o 
explain    what    causes   the    varying    pressurv    at  tl 
contacU. 

It  has  long  been  known  that  a  varying  pretwrc  proj 
duces  a  varying  cumnr,  and  the  action  ot  thf  micr 
phone  would  be  easy  to  ciplain  if  by  a  diaphragm 
its  equivalent  a  nicchanic.illy  vnrying  prfciSuic  wa 
arranged  for.  bat  in  atruo  micrvphone  every  prc^;jutiua'] 
is  taken  that  no  such  n>cchanical  arrangement  should 
exiKi,  and  a  constant  prc«iirF  is  arrangml  for,  even  bj- 
insulating  the  carbons  in  a  scaled  glass  tube  from 
aerial  diiturbutnccs. 


The  gUas  sealed  tube  microphone  being  one  of  the 
mciiit  pecfccl  for  the  human  voice,  should  be  studied 
before  esplalning  any  ihrory  nn  the  »iibjoct. 

The  gliiss  tube  microphone  (sccAgurcj  is  raadi^  from 
a  tube  J  inches  long,  and  lin.  diameter.  It  contai 
in  the  inlcrior  (our  loose  cvlindctn  of  conducting  char.^ 
coal,  prcfscd  between  end  pieces,  with  a  conSuctinf; 
wire  :  thMc  arc  Maltd  in  the  ends  of  the  tube  nficr 
proper  initial  pieiisure  lias  been  icit'en,  so  that  its 
deciiical  resistance  is  about  half  ra  that  of  ^e  ea- 
teriof  line.  ' 

N'jw  lhi»  lube  bein^f  hermetically  elosed,  we  find 
that  a  m»re  mechanical  shaking  pioducev  no  variutioB 
of  tht  cuctcnt,  excr^pc  that  due  to  i  coaslanlly  inctuw 
resiM-ince  caused  by  abrasion  o(  the  c-aibon  contocu. 
in  shaking  it  we  fom  one  of  the  cylinders  on  one  si 
there  in  increase  of  prcf«itre  on  that  side  but  dei-ce-ts* 
on  thr  oppoxite,  so  that  wc  cannot  produce  a  pprjj 
iiMdu1:iloM-  current  from  such  aclitni.  If  we  ub54rw. 
this  tube,  wc  stvall  find  that  by  putling  e.Ach  end,  I 
j|;laM  lube  has  become  sufficiently  IciiKlhencd  lo  in- 
crease very  sensibly  ilie  eiecifical  ie*i*i.mce;  if  wo' 
press  the  ends  togetlier  the  reverse  takes  place  ;  brrvd* 
\\\%  the  tube  produces  no  change,  thus  the  only  pa^sib' 
way  (if  prodiiciojj  a  variable  undnlaiory  or  interititte' 
current  would  be  by  the  elongation  and  retraction 
the  tube. 

If  this  tube  it  attached  to  a  solid  board  at  its  ^ntie, 
or  any  other  pan,  and  put  under  the  inAueace  ol 
sonorous  or  mechanical  vi  bra  lions,  we  have  at  o^ice  ■ 
perfect  undulatory  current,  whoae  wave  fortn  and 
height  is  an  exact  counterpart  of  the  vibration^  coai> 
municatcd  lo  the  tube. 


OCTOBEB  I5i  I878O 


THE  TELEGRAPHIC  JOURNAL. 


4^1 


KnDwiog  as  we  do  that  this  varying  current  can  onljr 
be  produced  by  s  varying  length  ot  the  glass  tube,  it 
becomes  necessary  to  examine  ihis  point;  evidently 
t^  tube  does  change  its  dimensions  under  the  in- 
fluence of  sonorous  vibrations,  and  we  cannot  suppose 
that  the  tube  has  lengthened  without  admitting  that 
each  molecule  that  it  contains  has  undergone  its  pro- 
portionate change  of  fonn.  If  it  wa^t  not  so  the  tube 
in  lengthening  would  be  broken  if  there  was  no 
elasticity  and  consequent  frei-dom  of  action  of  the 
molecules  of  the  glass  tube. 

I  shall  be  very  happy  to  listen  to  any  other  explana- 
tion than  the  one  I  have  already  given,  but  it  must  be 
one  that  explains  all  the  phenomena  of  the  micro- 
phone as  perfectly  as  the  molecular  theory  I  have 
advanced. 

Sincerely  yours, 

D.  E.  HUGHES. 


H.  A.  W.  Fanshawk. — We  are  obliged  to  j^ou  for 
having  pointed  out  the  existence  of  an  error  in  the 
formula  in  question,  so  that  we  have  been  enabled  to 
correct  it.  The  substitution  of  a  symbol  for  the  ex- 
pression joM  mention  would  no  doubt  have  enabled 
the  equation  to  have  been  inserted  in  column  width, 
but  woulfjoot  have  enabled  it  to  be  solved  numerically 
with  greater  ease. 

With  further  reference  to  the  algebraical  problem, 

we  most  point  out  that  if  the  equation    a  «         --  F 

be  true,  then  a  is  quite  independent  of  e  and  d  ;  ur,  in 
other  words,  if  we  suppose  f  to  be  constant,  then  if  d 
be  increased  or  diminished,  no  alteration  will  be  pro> 
duced  in  a,  which  is  clearly  not  the  case. 

Your  arrangement  for  working  Sieurs'  double  trans- 
missioa  system  would  not  work  in  practice  for  two 
reasons  :  first,  the  lever  would  not  oscillate  between  the 
two  stops  but  would  simply  quiver  on  the  stop  /,  ;  and, 
secondly,  the  pole  of  the  battery  connected  to  /,  would 
be  permanently  to  earth  through  the  sounder  coils  and 
local  battery.— Edit.  Tel.  Jol-k. 


EUtlrUit^  t  MagHiHsmo.  By  Rinat.do  Ferrini, 
Professor  of  the  Regio  Istituto  Tecnico 
Superiore  of  Milan.     Illslco  Hccpli,  Milan. 

This  work,  to  a  great  extent  both  in  name  as  well 
as  in  contents,  may  be  coniiidered  as  an  Italian 
edition  of  the  work  of  Profeiisq^  Clerk  Maxwell ; 
but  at  the  same  time  the  extent  of  ground  covered  is 
greater  than  is  the  case  in  the  treatise  of  Professor 
Huwell,  as  under  the  head  "Electricity  and 
Magnetism,"  the  Electric  Telegraph,  Electro- 
metallurgy, the  Application  of  Electricity  for 
Blasting  Purposes,  Electric  Lighting,  the  Tele- 
phone, &c.,  are  included. 

Although  it  is  of  course  impossible,  even  in  a 
volume  of  600  octavo  pages,  to  thoroughly  consider 
all  the  subjects  treated  of,  yet  the  amount  of 
infong^tion  given  in  M.  Ferrini's  work  is  very 
great,  the  matter  being  judiciously  chosen  and  well 
put  together ;  moreover  the  information  is  well 
up  to  date ;  the  quadruples  is,  however,  not 
described. 

From  the  nature  of  the  work  freijuent  extracts 
from  foreign  publications  have  been  inevitable,  but 
in  all  cases  Mr.  Ferrini  has  acknowledged  his 
indebtedness.     We  observe  that  e.\tracts  from  the 


Telegraphic  Journal  occur  in  several  plac^  through- 
out the  wotK. 

Illustrations  considering  the  size  of  the  work, 
arc  not  numerous,  but  are  inserted  wherever 
necessar)'. 

Altogether  the  work  is  a  highly  creditable  i«t>- 
duction,  and  is  one  of  which  Italian  electricians  and 
physicists  may  be  proud. 


lIotM. 

The  Telephone.— It  is  rumoured  from  Paris  that  an 
improvement  of  great  importance  has  been  made  on 
the  Bell  telephone  by  Messrs,  Gower  and  Roosevelt. 
By  it  it  is  possible  to  hear  a  telephone  speak  when  held 
several  feet  from  the  oar, 

M.  DuMONT  gives  the  following  description  of 
a  new  telephone  transmitter  presented  by  him  to  the 
French  Academy;  A  parchment  membrane,  13  cen- 
timetres in  diameter,  is  stretched  upon  a  vertical 
hoop.  To  the  centre  is  fixed  a  wire  retained  from  one 
side  by  a  knot,  and  which,  first  running  horisontally 
from  the  other  side,  envelopes  a  pulley  and  supports  at 
its  lower  extremity  a  small  cone  of  brass  suspended  by 
a  hook  fixed  at  the  centre  of  its  base.  This  piece 
relatively  heavy  enough  (30 grammes),  plunges  its  point 
to  a  depth  of  about  i  millimetre  into  a  meul  cup  Ailed 
with  cirbon  dust.  This  cup  is  fixed  upon  the  wooden 
base  of  the  apparatus  which  supports  the  membrane. 
One  of  the  poles  of  a  battery  of  four  Leclanch£ 
elements  is  in  communication  with  the  metal  cone,  the 
other  pole  communicates  with  the  metal  cup  containing 
the  powdered  graphite  or  carbon.  The  smallest  vibra- 
tions imprestied  upon  the  membrane  by  sonorous  waves 
suffice  to  modify,  through  the  intervention  of  the  pulley, 
the  pressure  m  the  cone  on  the  carbon  dust,  and  so 
determine  telephonic  variations  of  current  waicb  can  be 
received  in  a  B«ll  telephone. 

It  has  been  proposed  by  M,  de  Parville  to  apply  the 
well-known  fact  that  a  long  bar  of  soft  iron  held  in  the 
magnetic  meridian  can  be  employed  instead  of  the 
magnet  in  a  telephone,  to  the  determination  of  the 
magnetic  meridian.  The  telephone  so  constructed 
gives  its  loudest  effect  when  the  bar,  which  should  be  a 
metre  long,  is  in  line  with  the  magnetic  meridian,  and 
when  it  is  at  right  angles  to  the  meridian  the  sound  is 
more  or  less  completely  silenced.  This  plan  he  thinks 
might  be  useful  on  board  ship,  for  compass  correction, 
when  the  magnetic  influence  of  rocks  falsifies  the  read- 
ings. M.  de  Parville  also  propo  es  to  utilise  the 
temporary  magnetism  in  a  soft  iron  bar  in  order  to 
trace  out  the  different  courses  taken  by  a  ship  by  an 
automatic  dead  reckoning.  For  this  purpose,  he  would 
fix  a  rod  several  metres  long  in  the  axis  of  the  ship, 
with  a  coil  fixed  on  one  extremity,  and  the  feeble 
induction  currents  generated  in  the  latter  as  the  ship 
changed  her  direction  would  be  caused  to  operate  a 
delicate  inking  arrangement  similar  to  that  of  the 
siphon  recorder. 

The  only  grand  medals  awarded  for  electric  inven- 
tions at  the  Paris  Exhibition  have  both  been  carried 
off  by  Americans.  They  have  been  given  to  Mr.  T.  A. 
Edison  and  Mr.  Elisha  Gray  for  the  invention  of  tele- 
phones. Mr.  Elisha  Gray  deserves  a  considerable 
share  in  the  honour  of  inventing  the  first  speaking 
telephone, — more  than  he  obtained  to  begin  with  ;  but  if 
the  French  award  means  that  he  is  the  true  and  sole 
inventor  of  the  speaking  telephone  to  the  exclusion  of 
Prof.  Bell  it  gives  him  more  than  his  due.  Gray 
invented    the    electro- magnetic    receiver,   perhaps  a 
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little  before  B«ll,  but  it  was  Bell  who  tnndt  the  clectra- 
maf^etic  IrBnamiltcf,  and  produced  a  compMe  el«C- 
tTo-nin);i>etic  telephone.  In  faline**  the  honoui  should 
•t  least  be  divided  betwixt  thesa  ^cntleineB. 

Edisok's  carbon  telephone  has  been  adopted  by  the 
Gold  and  Stock  Telegraph  Company,  New  York,  lo 
woik  Ofi  a  central  oRKe  iyktrni  wlicr«by  subKribers 
can  convene  with  each  othsc  by  wtio. 

AccanniNG  to  Diugl^'t  Polyi.  yotit,.  MM,  Scrpieri 
and  C^ppaniTa  have  sludJtjd  the  sounds  which  are 
only  imperially  iransmillcd  by  the  telephone,  and 
£nd  that  there  in  a  frc<)ucnt  contntior  oi  the  (ollowinj^ 
sounds:— /, a/  tr,  cr,  dr,  pf.fr;  a.  "i;  »./,■  *t,tli 
tb,tUid,t:U,if;dea,tra,grai  U,  tMi  f  ai,  ai  /  1',  w  ; 

Tiir  SraiKG  Tii-EPHosE.—  Mr.  N.  R.  Ifiintley,  an 
, engineer  of  Spnngiirld,  Mans,,  U.S.,  ha*  *a  tut  per- 
cied  the  toy  telephone  a>  10  talk  plainly  across  the 
ronnecticut  river,  a  distance  of  3^0  (e«t,  or  nearly 
bnlf  a  mile.  The  boxes  hare  thin  iron  dt.iphTi];Tn*. 
The  line  is  not  straight  but  lig-aap,  and  is  supported 
bv  iron  pins  fitted  with  glass  insulators,  which  prevent 
the  sound  from  leakir);.  He  fully  experts  to  mdkc  a 
Mrviceabie  private  telephone  out  of  this  arTan£rincnt. 

Mr.  F.  G.  Llovd,  who  simultaneously  with  Prof. 
Iugh«s,    has   been    invcstifratinj;    the  production   of 

■nd  in  the  telephone  and  in  elcctrotmagncis,  Ibuit 
descrihrs  in  Xalttre  >  r«rei»inj  leJephon*  mad«  by 
hitn  without  a  diaphragm  : — Two  ordinary  elcclro- 
manets  tunscrcwed  from  a  couple  of  large  electric 
bells)  were  lastciml,  by  mcam  ol  two  liltir  woodt-n 
-•addles  and  a  screw  each,  to  a  vcnall  piece  of  deal 
board  about  4^  Inches  square  and  |  inchei  thiclt,  in 
such  a  way  that  the  poles  were  all  hut  tauchiiig. 
Their  wires  were  then  joined  so  that  poles  of  oppasiic 
denominations  faced  each  other;  1.  ff.,  north  opposite 
Mulh.  and  vitr  vrrsA.  This  pluced  on  an  empty  cif;ar> 
box  and  four  L«clanchj  cells  in  circuit  (with  a  trans- 
mitting microphone)  gave  out  the  tune  of  the  musical 
box  cirariy  at>d  luudly  in  the  room.  When  boib  pult-^ 
were  made  to  touch,  the  sound  cmscd  ;  but  with  a  thin 
piece  of  paper  or  stout  tinfoil  between  them,  without 
any  intrrrrning  air  space,  the  sound  was  heard.  On 
gradually  separating  the  magnets,  thp  sounds  grew 
lainier  and  fainter,  till  they  became  inandible.  By 
pulling  the  basr  bo.ird  cloic  to  the  <'ar,  whittling,  sing- 
ing, and  talking  to  the  microphone,  were  clearly  dis- 
tinguished. 

Thx  Micbophokr.  — The  original  microphoue  of 
Prof,  Hughes  has,  we  believe,  been  deposited  tn  thtr 
muwruin  ol  the  Conitnrattnrt  lift  Afls  rt  Melirrs,  It 
Ua  matter  for  regret  that  we  have  no  similar  high-class 
depOsilOiy  in  this  country  for  such  intmcst  ing 
Btcmoriafii  of  scientific  labours,  and  Ibai  the  first  model 
•  of  tb'S  important  English  invention  should  not  have 
found  a  place  of  honour  in  England.  We  trust  that 
before  Mng  the  Society  of  Telegraph  Engineers  will 
be  profideo  with  a  ftiutcuni  as  well  ;is  a  liornry  worthy 
cf  11.  The  Patent  Office  Museum,  that  lumber-rur'm 
of  old  firearms  and  antiquated  beam -engines,  is  out 
of  the  question  for  kuch  a  puri>ose  as  this, 

A  riKCE  of  ordinary  black.lrad  pencil  sharpened  at 
both  ends  acts  very  well  as  an  upright  piece  in  ihe 
(Wnci)  n>ierophone.  It  is  very  light  and  sensitive  even 
when  filled  into  brass  sockets. 

Mr.  CoLLtSOM.  an  electrical  mechanic  of  Glasgow, 
Inloiins  m  thai  he  has  made  a  very  wcnsiiivr 
microphone  o(  a  diamond^shaped   slip  of  aluminium 


foil  for  the  upright  piece  and  two  carbon  blocks  for  tha  J 

sockets. 

Mr.  Thomas  Rowtrev  finds  «n  incrense  of  velnii 

of  tl»e  sound  heard  in   the  Iclcphoiic  of  a  micropi: 
circuit  when   Ihe  microphone  is   placed   heivtfit 
pain  of  etemenls. 

Variation.1  of  Ct;RfiRrrT  Strbkcth  nv  russsvBcl 

or  Contacts. — It  was  found  by  I>c  la  Rive  that  wbenj 
tlie  circuit  of  a  Faraday  or  Ducrctet  elect ro-fttag net  b  1 
closed  between  its  two  poles  no  fipark  or  sound  b 
obierTcd,  but,  on  the  contrary,  when  the  circuit  V 
opened  a  crack  like  a  pisloUshot  is  heaid,  In  1874  it 
was  shown  by  M.  Trive  that  the  same  pbeoomcniM, 
though  ill  a  less  degree,  look  place  in  opening  the 
circuit  near  a  single  pole  of  tba  elect  to- magDCI,  and, 
further,  that  the  influence  ot  that  single  p<Me  equally 
determined  the  instantaneous  stoppage  of  the  lillle 
cube  of  roppT  originally  Totaled  between  the  poles. 
In  a  recent  communication  to  the  French  Academy 
of  Scirnees.  M.  Tr^vc  points  out  thnt  this  ej[p<.-nment 
of  De  la  Rive  is  an  exrrellent  means  of  showing  ha  * 
lai^e  audience  the  influence  of  the  pressuie  existing 
Ivetween  two  contacts  on  the  inlensiiv  of  the  currml 
travcising  Chcm.  The  ends  of  Ihe  wires  of  the  electro- 
magnet are  held  In  the  hands  between  its  poles,  and 
the  noise  allcnding  the  opening  of  the  circuit  can  be 
varied  considerably  by  bearing  more  or  less  strongly 
on  one  thread  or  the  other.  This  noise,  which  Is 
hardly  perceptible  when  Ihe  two  wires  touch  eaHi 
other  lightly,  becomes  like  the  report  of  a  pistol  when 
they  ar*  foidblv  ptvssed  together.  Equally  carious 
effects  are  to  be  noticed  on  making  contact  with 
pointed  wires. 

An  amuxinf  sceptic  of  the  phonograph  and  the 
t«ilcpborr  has  appeared  in  the  person  erf  hi.  Uumllarri. 
who,  in  a  paper  lo  the  Physical  SeciKin  of  the  French 
Academy,  recently  gave  it  as  his  o{rinlon  that  Count 
l>u  Moncel's  exhibition  of  Ihe  phonograph  was  sup- 
ported by  veriiriloijuism,  and  that  the  teWphone  is  an 
acoustic  illusion.  The  phonogTaph.  telephone,  and 
niicrupliune  hav<^  already  ciecomc  so  familiar  to  us  thiit 
ue  would  be  in  dan^jor  of  fargetiing  how  marvellous 
they  teemed  to  all  when  first  announced,  were  it  not 
thdl  M.  Boullard  stands  forth  as  a  rclresbing  reminder 
of  the  (act. 

'Ihi  Klrciric  Light.— The  Timei  oflice  is  to  be 
lit  by  M.  R^ipiefTs  electric  light.  Six  tamp«  hare 
been  filled  up  in  the  printing  room,  nnd  others  will 
be  Introduced  inio  the  compoMtors'  room.  It  is  hkelv 
to  prove  very  beneficial  lo  Ihe  type  setter*  siho  worV 
by  night  in  a  hot  and  vitiated  atmosphere. 

It  is  rumoured  that  arompanyof  leading  electricians 
is  about  to  be  formed  to  introduce  the  electric  light 
into  London. 

Tke  electric  light  conltnuea  to  progress  tn  hrU. 
Fourteen  new  lamps  have  been  added  to  the  sixteen 
already  existing  in  the  Avenue  de  I'Opera.  These 
thirty,  together  with  those  in  the  Place  de  I'Opcra  at 
one  enii  of  the  avenue,  and  Ihov  in  Ihe  Place  du 
Th^-atie  Fr*n^ai«  at  the  other  end.  make  fifty-eight 
lamps  in  view  at  once,  illuminating  one  of  the  most 
splendid  thoroughfares  ot  Paris. 

It  t*  said  that  400  horse-power  are  employed  In 
supplying  the  180  electric  lights  now  glowing  niglitiy 
in  P.iris. 

Tttr-  l>*nit'i   Got-ernmem   h^rc   decided  to  light 
the  ports  i>f  Copenhagen  aod  Elunore,  together 
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the  whole  length  of  the  Sound,  by  electric  light.  This 
moire  on  the  part  of  the  Danlith  Government  in 
worthy  of  an  enterprisinj;  and  enlightened  people,  and 
u  it  will  be  M.  benefit  to  Baltic  trading  ship^  we  hope 
to  see  their  example  followed  bv  other  nations.  We 
trust  the  time  is  near  at  hand  when  the  overcrowded 
Thames  below  London  Bridge  will  be  nightly  illu- 
minated faj  electricity. 

It  is  said  that  the  cost  of  the  five  Lontin  electric 
Gfrfits  now  illuminating  the  outside  of  the  G^ictr 
Theatre  and  a  large  part  of  the  Strand,  is  only  2S.  6d. 
to  hour. 

Hessbs,  Taskkr,  Sons  and  Co.,  of  the  Electric 
Works,  New  Statron  Road,  Sheffield,  have  been  pub- 
licly exhibiting  the  electric  light  at  their  works  there, 
and  hare  awakened  much  interest  in  it  amongst  the 
lesidents  of  that  town. 

The  Vestty  of  Ayr  hare  resolred  upon  having 
another  and  more  decisive  trial  of  the  electric  light  in 
that  towB. 

Ih  a  note  of  our  issue  for  Sept.  15th,  we  alluded  to 
a  statement    in    the     World    to    the    effect    that    M. 

{ablochkoff  had  asked  /35o,ooo  from  Mr.  Hollingshead 
or  his  rights  to  the  electric  candle  system  of  lighting 
in  England.  This  statement  is  difficult  to  understand 
when  on  consulting  Jablochkoff's  English  patent  for 
the  electric  candle  (No.  3553,  dated  Sept.  tith,  1876), 
we  find  the  following  notice  on  the  title  page,  "  roid 
by  reason  of  the  Patentee  having  neglected  to  file  a 
specification  in  pursuance  of  the  conditions  of  the  letters 
patent."     Will  some  reader  kindly  explain  this? 

Mr.  Hollikgskkad,  the  introducer  of  the  Lontin 
light  at  the  Gaiety  Theatre,  Strand,  is  now  advertiaine 
for  steam  power  (from  20  to  200  horse-power)  required 
immediately  for  this  light  in  the  following  Ihorough- 
farea:  Strand,  Piccadilly  (central),  Oxford  Street, 
Holbom,  Tottenham  Court  Road,  Euston  Road,  and 
Aldgate. 

FxoM  Augiiit  8  to  October  11,  eleven  patents  for 
electric  lighting  were  taken  out  in  England,  including 
patents  by  Siemens,  Wilde,  and  Lane  Fox,  but 
apparentlj  none  from  Mr,  Edison  till  then.  It  is 
curious  to  note  as  an  index  of  the  effect  of  public 
excitement  on  invention  that  six  of  these  eleven  patents 
were  taken  out  from  October  4  to  October  11,  during 
the  EdJson  "  scare." 

At  the  half-yearly  general  meeting  of  the  London 
Gas  Light  Company,  held  on  Wednesday,  Oct.  2nd,  at 
the  Freemasons  Tavern,  Lincoln's  Inn  Fields,  Mr. 
John  Leng,  editor  of  the  Dundee  Advertiser,  urged  the 
^s  companies  to  take  up  the  electric  light  as  an 
auxiliary  to  gas  lighting.  It  was  generally  admitted 
that  the  electric  light  would  be  one  of  the  lights  of 
the  future,  and  was  not  to  be  repudiated  or  ignored. 

At  the  half-yearly  general  meeting  of  the  Phcenix 
Gaslight  and  Coke  Company,  held  on  Wednesday, 
October  2nd,  at  the  Bridge  House  Hotel,  L,ondon 
Bridge,  Mr.  Edward  Homer,  the  chairman,  testified  to 
the  indubitable  beauty  and  power  of  the  electric  light, 
but  gave  his  opinion  that  the  gas  companies  had  no 
reason  to  be  "scared"  at  it,  since  the  question  must 
resolve  itself  into  one  of  cost.  He  then  gave  the 
following  figures  as  resulting  from  his  recent  visit  to 
Paris.  At  one  of  the  large  hotels  there  they  were  wont 
to  have  48  gas  tights,  which  at  the  rate  of  the  Phcenix 
Gas  Company's  (3s.  4d.  per  looo  feet)  amounted  to 
43.  lod.  a  night.  Instead  of  these  48  gaslights, 
electric  lights  were  now  used  at  a  cost  of  ^i   13s.  a 


night.  The  Avenue  de  I'Opcra  was  estimated  to  cost 
for  gas  i.SR$  a  year,  whereas  the  estimated  cost  of  the 
electric  light  for  the  same  number  of  hours  was  ^10,625. 
Shareholders  should  also  bear  in  mind  that  of  all  the 
business  done  by  gas  companies  in  London  that  of 
street  lighting  was  of  the  least  consequence ;  in  thnr 
own  case  he  estimated  that  id,  per  1,000  Feet  over  the 
whole  concern  should  cover  the  whole  public  lighting  of 
this  company.  He  thought  there  was  nothing  to  fear 
from  the  electric  light  which  was  "  utterly  unmanage- 
able," whereas  gas  was  "  perfectly  under  control."  Tnis 
statement  about  the  value  of  street  lighting  to  the  gas 
companies  is  a  very  important  one,  as  affecting  these 
companies,  and  appears  to  mean  that  the  whole  propor- 
tion of  gas  used  in  street  lighting  amounts  only  to 
I  per  cent,  of  the  total  supply;  and  consequently  that  if 
all  street  lighting  were  done  by  electricity  it  would  only 
reduce  the  gross  revenue  by  about  i  per  cent.  The 
chairman  also  said,  as  regards  the  gas  companies 
taking  up  the  electric  light,  that  he  feared  that  it 
woultfbe  found  that  they  had  no  Parliamentary  powers 
to  do  so. 

The  ordinary  half-yearly  general  meeting  of  the 
South  Metropolitan  Gas  Light  and  Coke  Company 
was  held  on  Oct.  7th,  at  the  Terminus  Hotel,  London 
Bridge  Station,  The  rivalry  uf  the  electric  light  was 
regarded  in  a  hopeful  spirit  by  the  manager,  Mr. 
Mivesay,  who  said  that  he  should  like  to  see  certain 
prominent  points  of  London,  such  as  the  Mansion 
House  and  the  corner  of  Queen  Victoria  Street  lit  by 
it  ;  but  thought  that  it  was  not  at  all  suited  for  public 
streets,  a  diffused  light  being  required  for  such  a  pur- 
pose, and  that  the  electric  light  could  not  be  diffused. 
One  insuperable  objection  to  the  light  was,  in  hts 
opinion,  its  intensity;  and  therefore  its  unsuitability 
for  ordinary  lighting.  He  confessed  he  had  been  dis- 
appointed with  the  intensity  of  the  light  at  the  Gaiety 
Theatre.  One  shareholder  said  that  the  electric  lit;ht 
had  been  successfully  applied  in  Paris;  and  another 
gave  it  as  his  belief  that  if  ever  the  electric  light 
should  come  into  vogue  there  would  be  plenty  of  work 
for  the  oculists.  A  dividend  of  ii^  per  cent,  wa^ 
recommended,  and  the  report  stated  that  the  price  Oi 
gas  had  been  reduced  to  33.  per  tooofeet. 

Cost  of  the  Light. — In  a  letter  to  the  Times  of 
October  4th,  Mr.  John  Blount,  M.I.C.E.  stated  that  he 
had  learned  from  the  Societe  General,  which  conducts 
the  lighting  of  the  Avenue  de  I'Opdra,  Paris,  that  the 
cost  of  each  electric  lamp  (JablochkofTs  system)  per 
hour  is  6'2$A.  not  including  interest  on  capital  or 
repairs.  The  price  paid  by  the  Paris  Municipality  is 
I3'8d.  per  lamp  per  hour.  The  nominal  value  of  each 
electric  candle  is  put  at  loo  gas  burners,  consuming 
140  litres  or  5  cubic  feet  of  gas  per  hour  ;  but  Mr.  Blount 
thinks  the  practical  value  much  lower  than  this.  To 
compare  the  cost  of  the  two  kinds  of  light  betier,  be 
takes  Sloane  Street  as  an  example.  (See  also  Mr. 
Stayton's  Report  in  the  Tei-eokaphic  Journal  lor 
Sept.  ist.)  It  takes  2s.  i§d.  per  hour  to  light  with  gas 
the  42  gas  lamps  in  Sloane  Street.  If  8  electric  lights 
were  substituted  for  these,  the  cost  would  be  4s.  2d.  per 
hour,  or  adding  interest  on  capital  and  maintenance 
to  this  about  5s.  per  hour.  At  the  price  paid  in  Paris 
(or  gas  (about  7s.  6d.  per  1000  cubic  feet)  the  cost  would 
be  9s.  2d,  per  hour.  It  is  needless  to  say  that  the 
electric  light  would  be  much  superior  to  gas  light. 

In  the  Times  for  Saturday,  Oct.  5th,  Mr.  John 
Hollingshead  timely  points  out  that  estimates  of  the 
cost  of  the  electric  light  made  on  the  basis  of 
JablochkofTs  system,  the  "  most  expensive  light  in 
Europe,"  do  not  fairly  represent  the  question.  With 
Lontin's  light  he  is  prepared  to  illuminate  large  halls 
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•and  mn»»  at  haU  th«  cost  of  g»a,  while  giving  13 
times  the  amount  of  l>g1>t> 

A«  electric  K«^liKl>t<nR  ApiMnUn*.  the  iitfentian  of 

M.  Haiismann,  fui«  reocnMvbncn  patented  in  Gertnaoy. 
The  gas  cock  is  opened  and  cIommI  by  an  electro- 
magnetic  arrangi;me«it,  bnt  the  Itglibng  i»  done  by  a 
small  g.it  jet  kept  contitAntly  burning  otct  the  gas 
burner,  and  at  right  angles  10  it. 

AifoTiiBR  electric  lamp-lightiftg  tjrilcm  is  bdng  tried 
in  Pall. Mall. 

A  piieumo-el«ci[ic  gas  Is'np-Iijfhliae  apparatus  is 
being  tried  at  Baltimotc,  US.  In  addition  to  the  gas 
pipes,  another  pipe,  coiilaining  the  conductor  and  the 
compressed  air,  is  required.  Th"  air  is  compressed  at 
,a  central  office  and  being  forced  through  the  pipes 
.closes  the  battery  circuit  in  the  different  lampn.  turn- 
ing an  the  gAs  and  generating'  a  »piirk  sulTiric^nl  to 
Ignite  it,  Tlic  cost  of  the  apfiaraiuK,  including  the 
pipe  and  labour  of  insiallalion,  is  put  down  at  40 
dollars  each  lamp. 

Tblecraphic  fire  atarms,  under  Sytnington's 
patent,  are  being  rnpidly  introduced  into  the  streets  of 
Glasgoir.  In  a  short  time  Ihe  system  vrill  be  complete 
over  (he  whole  city.  Perhaps  the  metropolis  will  then 
follow  the  Glasgow  lead. 

It  is  stated  that  the  merchants  of  New  South  Wales 
are  endeavouring  to  obtain  a  duplicate  cable  lo  Euro^je. 
One  of  the  routi»  sujigcMed  is  from  the  Nonh  \Ve« 
,Cajie  to  San  Francisco,  which  would  require  iwo 
tniUioD*  sterling  to  Uy  oi'er.  Any  company  which 
would  take  the  nacter  up  would  be  guaranteed  an 
annual  subsidy  of  j^jj.ooo  by  the  New  South  Wales 
Goveriunenl.  W<"  also  hear  that  a  light  cable  betwecai 
Freentantle  and  Rotncsi  Iilanil,  Western  Australia,  U 
a  desideratum. 

Rl'LS  No.  8  of  the  Green  Bay  and  Minnesota  R.  R. 
Company,  of  which  Mr.  E,  C  Helknap  is  train 
deopatrher,  reads  "Sludrnts  in  telegraphy  will  not  be 
tolerated    on    the     lines    of     this    Company."  —  Tkr 

1^al4lf,  V.Si. 

At  a  "  cable  conference  "  held  in  Mrlbonme  in  Mdy 
it  was  agreed  that  the  subsidy  of  ^f^J.-l W  •••  be  granl«I 
annuaUy  to  the  Eastern  Extension  Telegraph  Com- 
luiny  for  twenty  years  lor  the  duplicate  cable  to  br 
laid  between  Sing^tKire  and  Banjuewangie,  should 
only  bcccme  p»)'ablc  after  a  second  cable  between 
Singapore  and  Penang  w.is  laid.  The  Eastern  F.xten- 
siim  Telegraph  Com[uiny  arc  also  requested  to  reduce 
Iheit  charge  for  Governmental  inessjiges  50  per  cent., 
and  lor  press  messages  75  per  cent,  on  the  present 
rates.  Provision  is  also  made  foi  the  purchase  by  Ihc 
tumhincd  colonics  of  the  diipKcalc  cable.  The  sub- 
Sid^  i«  to  be  paid  by  the  difttient  colonies  ratably  in 
l^roportiaii  to  ihcir  respective  poi»uIations  as  shown  by 
he  1376  estimate,     Airangenicnts  for  constructing  a 

fijluplicate  trani-contincntnl  line  from  Port  Darwin  to 
Queeoslsjid  were  al^n  l.-ikcn  into  coniidcralion.  The 
new  Singapore  to  Kut  Darwin  cable  and  the  Singa- 
pore to  Pcnang  cable  are  to  be  laid  within  eight 
months  from  the  date  of  the  agreement,  «iid  to  hasten 
tbework  (he  subsidy  is  'o  coiiiineiice  from  four  months 
Jifter   signing  the   agreement.     Should  both  lines  be 

Railcflt  at  any  time,  the  subsidy  will  cease  ^m  rata  for 
the  period  of  interruption,  unless  Ihe  cause  be  war. 
Press  messages  must  bo  addressed  to  licensed  news, 
papers  only ;  they  must  be  in  plain  English,  no  cypher 
or  code  being  employod,  so  that  the  prpss  privilege 
sh'ill  not  be  aiHised  by  commcicinl  mesLiges, 

Pari&  EvmBiTioH  awards  of  the  second  class  have 

i-been  nhf.iined  by   Mrs^n,  Siiiofns  Bros.,  The  Tele 
iraph  CooKtructiun  und    M.Tinten.ince  Company,  and 
M  ijmith  Vacdum  Br:tke  Company. 


Thr  Lords  of  the  Admiralty  hare  pwrchaJed  the  1 
iron  screw  steamer  Stuari,  which  has  been  built  inl 
Scotland  for  the  use  of  iJie  Indo-European  Tclegraplt] 
Company.  The  Siitart  is  to  be  fitted  out  as  a  star 
and  Iroop  ship. 

LiKt;T.-CoL.    .Ml'rs.\t,  of  the  Bengal  StnfT  Cor 
baa  been  appointed  Uitedor  of  Indian  TelegTaph*. 

Ma.  SiEvewuiOKr,  gcnerat  manager  of  thv  Cspe 
telegraphs,  has  jitoceeded  with  Go^'cmor  Frere  to  Natal 
to  superintend  the  protection  of  the  new  land  lines  in 
Natal  and  the  Transvaa). 

At  a  conference  of  the  officers  of  the  Direct  Cable 
Company,  held  at  IVrtsmovlh,  New  Hampshire,  US., 
on  .September  ^tti,  it  was  decided  to  chnngethc  bed  of 
the  caible  leading  from  Rye  Beach,  and  Uy  il  further 
off  shore  90  as  to  clear  the  fishing  wnters. 

Thk  yellow  fever  peslilenci:  in  the  Soathotn  Stat«* 
of  America  ha*  been  playing  sad  havoc  amnngat  the 
telegraph  operators,  many  of  whom  nobly  remained  at 
Ihcir  posts  And  thus  civabied  cummunication  lo  be  kept 
up  with  the  outer  world  and  help  lo  be  rendered  or 
lidirgs  to  be  scnL  The  Tckgraphers'  Aid  Associaliun 
are  oursine  all  sick  operators,  irrespective  of  ihe  com- 
pany they  belons  to.  About  p.ocx)  dollars  were  sob- 
scribed  wp  to  September  15th  for  their  relief,  and 
branches  of  the  association  established  at  New  OrWaa 
and  Memphis,  the  head-ijuarters  of  the  fever.  Tbe 
Wostom  Union  Telegraph  Company  have  agreed  to 
pay  the  nurses'  bill*  of  any  of  its  operators  siruck 
down  with  the  disease.  Subscriptions  from  tbe  gene- 
ra] public  are  also  coming  in, 

Thk  Cottonwood  telcgrapti  poles  along  ihc  Soulheni 
Pacific  Railw.ty.  U.S.,  are  reported  to  have  sprouted, 

and  promise  lo  form  a  line  of  shade, 

Tmi  TaLEUASTUGKAi'H.~A  paragraph  has  been 
going  the  rotitKls  of  the  newspapers  of  late  concerning 
a  new  electric  invention  called  1  he  "  Telegastograph. ' 
Il  cutisists  of  a  device  for  transmitting  taste  br  wire, 
and  enabling  a  Sun  vivanf  to  cnjuy  all  Ihc  rich  flavour 
of  a  feast  witliuul  the  attrnd.ifii  headache  next  mottl- 
ing. Thus,  nice  liiUe  dinners  can  be  arranged  on  the 
Barmecide  principle  by  ambitions  middlc.class  house- 
hulders,  and  without  the  necessity  of  calling  in  the 
services  of  the  neiglibuuring  greengrocer.  We  cannot 
sec  anything  very  funny  in  tliis  much-<)iiolcd  parody 
of  roCL-ot  electrical  marvels,  and  it  may  strike  many  ••»« 
underpaid  operator  and  unemployed  electrician  as  a 
sorry  joke  to  suppose  that  cicctficiiy  could  sattaf^y  any 
One's  appetite 

Mr.  GniMM  has  returned  from  his  vacation,  and 
already  announces  two  more  new  inveations — ihe 
sonorous  voltameter,  an  instrument  for  nu-nsurinir  the 
strength  of  telegraph  batteries,  and  a  new  inlt  by 
which  blind  people  will  be  enabled  to  eontmuoieaM 
with  each  other.  He  says  he  enjoyed  his  trip  ihroegh 
Ihc  Far  West,  and  tcHs  a  story  of  being  tracked  on 
one  occasion  by  .t  scout  (carrying  him  a  telegram)  over 
a  distnnce  of  eighty  miles,  the  scout  having  nothing 
lo  guide  him  but  tobacco'juicc.  **  Sharp  fellows  lb«a*J 
scouts,"  adds  .Mr.  I^lson. — Thr  Ojvrafnr,  t'^. 

In  the  sonorous  voltAmeler  the  noixe  of  Ihc  buUiIeal 
rising  is  magnified  by  a  funnel,  and  by  counting  il 
numbet    of  ticks  made  by  ihMe  babltles  pet  •ecoiuluj 
the  slre-nglh  of  Ihc  Current  is  obtained.  1 

The  blind  ink  makes  at  first  a  grayish  white  marli,] 
but  soon   swells  up  into  relef  on  tbe  paper,  and  cak 
th«n  be  traced  by  llic  touch  of  the  finger*. 

Edison  is  -ilso  reported  lo  sin;i;e>i  ibe  following  pta 
for  telling  Ihe  extent  of  gold  ore  in  mines.    The  o/e  1 
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gttienWy  surmunded  by  1  conduclinp  bed  such  as  clay, 
ind  hiK  plan  is  to  t»t  the  "  earth  "  ^twcfii  the  cUy  -it 
the  bottom  of  the  mine  anil  the  upper  !ii)il.  ]f  the 
day  bed  is  extensive,  the  earth  will,  nccarditifr  to  Mr. 
Edison,  be  a  good  one,  and  an  extensive  clay  bed  means 
it  appears,  a  great  deal  of  ore. 

The  Tei-fgraph  in  Maiitoiia, — The  telegraph 
along  the  line  of  the  jfreat  Canadi.in  Pacific  R.iilwAy 
from  Fort  William  on  Lake  Sniicrior  rtn  Selkirk  in 
Manitoba  and  the  Lealherhead  I';i<iS  to  Biirrard  Inli-t, 
on  the  British  Columbian  Conut  is  beinj;  rapidly 
pushed  forward.  Over  1,000  miles  of  it  have  bci-n 
already  built  on  the  two  western  sections  ;  the  total 
len^h  of  the  route  being  '.94'^  miles.  Where  it  runs 
through  woodland,  the  width  of  the  clear;ince  for  (he 
railway  is  132  feet.  The  reports  of  the  chiuf  engineer, 
descriptions  and  maps  of  the  country,  with  other 
documents  relating  to  the  line,  can  be  had  or  seen  at 
thcCanadian  Government  Office,  31,  ^uecii  Victoria 
Street,  London,  E.C. 

ToMUASt's  Relay  on  the  Fkenxh  Atlaxtic 
CaBLe.— The  delicate  relay  invented  by  M.  Tommasi, 
&tted  with  a  smalt  mirror  which  exhibits  the  dcvia- 
lions  of  the  magnetised  tonjjue  on  a  screen,  .ifter 
the  manner  of  a  Thomson  galvanometer,  was  tried  at 
Brest  on  the  French  Atlantic  Cable  last  July.  The 
relay  so  provided  is  designed  to  operate  the  Hughes' 
printer  through  long  submarine  cables.  Owing  to  a 
difEculty  in  getting  mirror  rending  cUtIcs,  M.  Tommasi 
slates  that  he  caused  the  single  letter  N  to  be 
indefinitely  repeated  through  the  cable  from  St.  Pierre. 
The  results  are  given  as  follows: — With  a  bat- 
tery of  IS  Minotto  cells  the  letter  N  could 
be  repeated  138  to  130  times  a  minute  with  great 
deflection  of  the  image.  With  a  battery  of  10 
elements  98  repetitions  were  obtained ;  with  five 
elements  88  repetitions.  With  a  battery  of  30  ele- 
rlements  and  10,000  units  addi-d  to  the  resistiince  of 
the  cable  (7,500  units)  108  repetitions  a  minute  were 
obtained  with  a  deflection  of  about  5  centimetres  on 
each  side  of  zero.  Similar  results  were  obtained  with 
the  letter  R.  These  trials  touk  place  before  the 
Superintendent  of  the  Anglo-American  Telegraph  Co. 
at  Brest;  condensers  being  employed  at  each  extremity 
of  the  cable. 

Terrestrial  Macnetisu  and  the  Polarisatio.v 
OF  Light.— M.  Henri  Becqiierel  while  experimenting 
on  rotary  magnetic  polarisation,  recently  found  that  if  a 
tube,  containing  bisulphide  of  carbon  is  pl.'iced  between 
a  polarizer  and  an  analyzvr  in  the  planeof  the  magnetic 
meridian,  there  is  an  angular  difference  of  6*5'  between 
the  two  positions  of  the  plane  of  polarisation  when  look- 
ing towards  the  south  or  towards  ihc  north.  He  atlri- 
butes  tbisdifferencetotheaction  of  theearth's  magnetism. 

PoMCl's  Battery. — This  new  cell,  the  invention  of 
an  Italian  professor,  consists  of  a  glass  jar  and  porous 
pot,  tbe  former  containing  a  solution  of  ferric  chloride, 
in  which  is  immersed  a  carbon  plate,  and  the  latter 
containing  a  solution  of  ferrous  chloride  in  which  is 
immersed  an  iron  plate.  Both  solutions  should  be  made 
to  a  strength  of  35  degrees  of  Baunies  scale.  The 
electro -motive  force  of  an  elcmi^nt  is  about  -^^  of  a 
Daniell. 

DischarCR  in  Gases. — According  to  the  recent 
researches  of  Drs.  Warren  de  la  Rue  and  Hugo  W. 
Mtiller  with  electrodes  of  plane  or  slightly  convex 
surfaces  the  potentials  necessary  to  produce  electric 
discharges  in  gases  at  various  distances  are  not 
proportional  to  the  distances  when  these  are  small 
(less  than  0'025  inch),  but  tend  to  become  so  as  the 
distances  are  increased.  These  results  agree  with  those 
of  Sir  William  Thomson. 


Jlcfa    l^ixUnts, 


3,1(17.  "  Galvanic  batteries."  J.  C.  Fuller,  F.  H. 
W.  Itiiir.iNS.     Dated  August  16. 

34.;8.  "Ship  Telegraphs."  J.  S.  Gisborne,  Dated 
August  30. 

3470.  "  Improvements  in  obtaining  light  bjr 
electricity,  and  in  the  means  or  apparatus  employed 
theririn."     C.  W.  Hakki.som.     Dated  September -3, 

3518.  "  Improved  electrical  apparatus  for  igniting 
illuminating  gas."  A.  R.  Molesun.  Datea 
September  5, 

3528.  "  Improvements  in  the  manufacture  of  mag- 
netic clothing,  such  as  belts,  lung  invigurators,  knee 
caps,  &c.,  &c.,  applicable  to  any  part  of  the  body." 
W.  WILSO.S-.     Dated  September  6. 

3603.  "  Flexible  electric  conductors  and  tips  therefor 
(for  telephones  &c.)."  G.  ].  Sta.sXird  (communicated 
by  E.  F.  Phillips).     Complete.     Dated  September  12. 

3622.  *'  Submarine  electric  telegraph  cables."  W, 
Smith.     Dated  September  13. 

3642.  "  A  new  improved  apparatus  which  ib 
combination  with  an  alarm  will  light  a  lamp  at  any 
desired  time."  W,  E.  Gt'^oCE  (communicated  by  G. 
Dcvillers).     Dated  September  16. 

3647.  "  Improvements  in  and  appertaining  to 
transmitters  for  telephones,"  H.  Ht;i4NrNGS.  Dated 
September  16. 

3653.  "Improvements  in  machinery  for  changing  an 
original  direction  of  motion  to  any  angle  desired; 
applicable  to  marine  engine  room  telegraphs  and 
other  purposes."     A.  Meghan.     Dated  September  16. 

3656.  "  Improvements  in  the  manufacture  of 
electrodes  for  electric  lighting,  and  in  the  manner  of 
partially  protecting  the  incandescent  points  from 
oxidising  or  destructive  action."  A.  H.  P.  SrUARt- 
WoBTLEY.  ,  Dated  September  17. 

3676.  "  An  improved  construction  or  arrangement  of 
magnets  and  armatures  for  the  purpose  of  producing 
rotary  motion  or  obtaining  motive-power  or  a  magnetic 
current  for  any  of  the  various  purposes  for  which  such 
current   may   be  applicable."     H.  E.    Newton    (com- 


municated by  H.  G.  Hosmer).     Dited  September  17. 

3707.  "  Galvanic  batteries."  C.  E.  Basevi,  Dated 
September  19. 

3713.  "Grtlvanic  batteries."  I.  D,  Adams  (com- 
municated  by  A.  Niaudet).     Datc^  September  19. 

3750.  "EU'Ctrical  signs  for  advertising  purposes," 
J.  S.  Blackmkr.     Complete.     Dated  September  23. 

3^37.  "  Electric  light  apparatus."  A.  Lungsoom. 
(Communicated  by  A.  Krupp).     Dated  September  aB. 

3744.  "  Rudder  motion  indicator  and  telegraphing 
on  board  ships  by  electricity."  E,  A.  Caminaoa. 
Complete.     Dated  September  21. 


3804.  "Speaking^ telephones,"     J.  F.  Bailey  (corn- 
Complete. 
September  a?. 


municated      by      E.       Gray). 


Dated 


3892.  "Telephones."  J.  H.  Johnso.s'  (communi- 
cated by  F.  A.  Gower  and  C.  Roosevelt).  Dated 
Ociober  3. 

3985.  '■  Electric  Lighting."  H.  W.  Tyler  Knight. 
Dated  October  9. 

3988.  "  Improvements  in  obtaining  light  by  electricity 
and  in  conveying,  distributing,  measuring,  and  regult- 
ting  the  electric  current  for  the  same,  and  in  the  means 
or  apparatus  employed  therein."  S.  Si  G.  L.  Fox. 
Dated  October  9. 

3991.  "A  new  or  improved  method  of  adapting  the 
electric  Hglit  to  domestic  and  other  ordinary  purposes." 
J.  Clark.     Dated  October 9. 

4006.  "  Electric  lighting  apparatus."  P.  Jensbn 
(communicated  by  S.  Marcus),     Dated  October  10. 
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ABSTRACTS  OP  PUBLISHED  SPECIFICATIONS. 

58,  "  Electric  Telephone*." — Gkorcs  Strpiievsoh. 
D%ted  Jantutry  4,  187^.  3d.  Thi*  coniiits  in  placing 
the  riurating  plate  of  an  dectro* magnetic  t«lGp!ion« 
bcttvrrn  the  two  pi>lc!(  of  the  magnet,  each  pole  being 
filled  wilh  *  noft  iron  pole  piece,     tfet  pncrrJrd  with. 

135.  "Telegraph  Alarm  Appi»r*lui."^\V.  P. 
Tmomciov  {cotnmunicalKd  by  Sigimiuod  Mohr, 
Quebec,  Canada).  Du(c<l  Jan.  10,  1878.  3d.  Thi« 
caRtiiia  in  an  arrangement  whereby  lire  or  other  sUrm 
telegrami  are  responded  to,  so  that  the  Mndfrr  is 
assured  that  his  messaf[«  has  been  corrwclty  feceived. 
A  switch  is  arranged  >o  that  the  current  can  pass 
through  ihr;  bell,  or  through  Che  contact  mftkef,  worked 
by  chiclcwntk  in  <uch  manner  thnt  n  •rncn  0I  breaks  oE 
contact  arc  Eormnl  by  ihe  spring  coniucl  maker  com. 
idg  against  notches  in  it  rcYoi*ing  wheel,  the  spacing 
apart  oi  these  notches  being  varied  «a  as  to  give  llic 
required  signals.  Or  the  switch  can  be  arranged  so  as 
to  continue  the  circuit  direct.     Not  protftdtd  with. 

131.  "  Electrical  Cable*." — Daxikl  Gollnbh, 
Batavia,  Java.  Dated  January  10.  1878.  ad.  This 
consists  in  a  means  of  preventing  the  dsftrnctiwt  of 
submarine  cables  by  marine  insects  by  covering  the 
core  with  indiA-riibber,  raw  or  viilcniii«ed,  by  winding 
it  in  ribbnns  round  the  core,  and  cemented  so  as  10 
form  a  lubifig,      AW  pr^rrftttd  tailk. 

163.  "  Producing  and  applying  magnelo^eiC* 
tridijr." — W.  R,  Laks  {com rt)u mealed  by  Jome*  J. 
McTigbe,  Pittsburgh,  Pcnn.,  U.S.)  Dated  January  12, 
1878.  6d.  This  invention  consists  in  produiiiig  cur- 
rents of  mag^eto.etecirictty  in  coiU  by  the  vibratory 
motion  of  one  or  more  magnetic  polri  in  the  vicinity. 
ThMv  vibratory  currents  can  be  uiitiied  to  reproduce 
vibratory  motions  or  for  telephonic  purposes.  One 
lllOd«  of  producing  Ihe  currents  is  to  act  apon  a  thin 
magnetic  pole  by  a  toothed  wheel  »o  as  to  tnt  it  in 
vibration  when  It  generates  undulatory  currents  in  the 
coil  beside  it.  The  vibrations  of  Che  voice  or  the 
force  of  a  steam  jet  may  nho  be  uned  to  vibrate  ihc 
thin  pole,  which  can  be  made  in  thefortn  of  avibiatiiig 
diaphragm.  Economy  of  power  is  claimed  for  this 
melhcd,  as  it  will  not  bo  necensary,  fur  the  production 
ol  intense  currents,  to  whir]  large  masses  of  iron.  A 
speaking  telephone,  consisting  of  a  tubular  magnet 
bent  into  a  tunesbui:  form  ana  having  the  coil  between 
its  poles  is  al»o  desciibed.  One  end  o(  the  tube  i*  an 
open  mouthpiece,  theoiher  end  is  clnied  bya  vibrating 
iron  diaphragm  which  vibrates  before  the  coil,  the 
latter  bein£  f»xw)  to  the  other  pole. 

191.  "  Appliances  for  utilising  and  conveying 
sounds  or  signals  from  telephonic  or  sound-producing 
in*truments." — G.  E.  Phitchktt.  Dated  January  15, 
1S76.  6d.  This  consists  in  mean^for  increasing  lne 
audibility  of  telephonic  or  phonographic  sounds  so  that 
several  persons  may  hoar  them  simultanoously.  This 
is  done  by  funnels  or  caps,  single  or  with  branching 
tubes,  fitted  to  the  mouthpieces  of  the  ^ound  emitters, 
aad  having  other  ear  pieces  applied  tu  the  can  of  the 
auditors. 


iStntrai  ^cicnct   CTfllumiis. 

Ghorok  Pamkkr  Biddek.  the  famous  ''cnlruL-tting 
boy"  and  eminent  engineer,  die<l  on  September  311th. 
He  was  born  on  June  t4th.  1806,  in  Morcion  Hamp- 
stead.  Oevon,  where  bis  father  was  a  mason,  and  when 
but  a  few  years  old  gave  signs  of  his  wonderful  faculty 
(or  (omputing.  Througli  ihis  peculiar  gift,  whicli 
Bidder  in  after  life,  not  very  convincingly,  attributed 
to  practice  and  training,  he  became  ocfiimintcd  with 
Robert  Stephenson,  who  befriended  him,  H<^  entered 
*o    ioswrauce   o/Sce  for  iome   linic,  but    afterwards 


changed  to  the  Ordinanca  Samf,  »ad  from  thst  to 
Civil  Engineering,  becoming  assistant  to  Robert 
Stephenson  in  1831,  with  whom  he  participated  largely 
in  railway  works  both  at  home  and  aoroad.  He  waa  en- 
gineer of  the  Dant^h  State  tlailway,  consulting  engineer 
of  the  Delhi,  Scmde,  md  Punjaub  lines,  ai*d  in 
hydraulic  engineering  he  constructed  the  Victoria 
Docks.  He  applied  the  telegraph  to  railway  purpose* 
on  (he  Blackwall  and  Yarmouth  railways;  be  was  one 
of  the  founders  of  the  original  Electric  Telegraph 
Company,  and  remained  a  director  of  it  until  187a, 
when  the  Government  took  over  the  systeio.  Bidder 
was  presidcBt  of  tbo  Institution  oi  CivU  Engineeri 
during  i86o.6i. 

Mr.  Jokk  Pcnn,  Ihe  eminent  Greenwich  englne«r, 
also  died  at  hii  residence,  the  Cedars,  Ljce,  on  Sept. 
23rd.  He  was  born  in  1805,  bec.nme  an  F,R.S.  in 
1859.  He  was  a  past  president  of  the  Institution  of 
Mechanical  Enjpneers,  and  a  member  of  the  Instituts. 
of  Civil  Engineers. 

Tmk  foundation  stone  of  the  Forth  Bridge  has  bc»a 
laid,  and  the  works  were  begun  on  Oct.  1.  It  will 
comprii«  two  great  spans  of  1,600  fcot  each,  and  will 
take  four  years  to  complete. 

It  is  stated  that  an  international  exhibition  of 
machinery  will  be  held  next  year  in  the  Palais  do 
I'Industrie,  Paris. 

A  NEW  SouNoiKC  AppAaATOs.— This  sondograph, 
as  It  is  called,  is  the  invention  of  Lievt.  Pereln 
tSnheiro,  of  the  Braiilian  navy.  It  is  designed  to  fpve 
a  continuous  delineation  of  the  bottom  of  the  aea  aJopie 
the  line  00  which  it  is  operated.  It  is  only  suitable  fo' 
soundinK  undulating  bottoms,  such  as  the  shiftin^ 
sandbanks  and  liho^rs  off  the  mouths  of  Ihe  Urazitlan 
rivers,  and  is  not  designed  for  rodty  or  broken  ground. 
It  is  composed  of  an  indicator  which  takes  cogniunce 
of  the  contour  of  the  bottom,  and  a  regi«ter  furnishes  a  ' 
graphical  trace  of  it.  The  indicator  is  formed  of  a 
wooden  stem,  fitted  at  its  lower  extremity  by  a  hollow 
roller,  which  rolls  upon  the  bottom,  and  rctaint  speci> 
mens  of  it  for  examination.  This  stem  is  articulated 
at  its  upper  extremity  around  a  horixontat  nxiv  which 
cirrieit  a  graduated  arc  intended  to  show  the  differvri 
inclinations  that  it  takes  (or  the  given  levels  of  the 
bottom,  which  depend  011  the  versmeaof  these  angles. 
On  the  same  axis  1*  a  toothed  wheel,  which  bv  a  pinion 
and  eccentric  communicates  a  rectilineji  movement  ta 
a  style,  which  traces  over  a  hand  of  p^per  put  m  move- 
menl  by  a  chrunometric  motor,  a  continuous  curve, 
which  gives  in  this  way  the  graphical  relation  of  tha 
changing  levels  and  the  speed  of  the  ship.  As  tha 
direction  and  speed  of  the  ship  can  reailily  be  deter- 
mined, a  section  showing  the  soundings  along  tha 
ship's  route  can  be  plotted.  M.  Finheiro't  sondograph' 
may  become  useful  in  hydrographical  work  at  iW 
mouths  of  rivers  subject  to  sandbars  and  shiftln; 
channels. 

T118  DiijRKAL  Oscillation  or  the  BAKOMrrRR 
M.  Rcnou   has  recently  communicated    to  the   Prench^ 
Academy,  the  following  results  of  his  study  of  ihii 
subject.    The  sun  warms  the  atmosphere  which  recedes^ 
ail  aruiirid  and  produces  a  rarK.iclionover  a  great  circle.] 
This  effect  is  arrested  a  short  time  after  the  maaimn 
daily  temperature  has  bcon  attained,  that  is,  iawa(d*| 
four  o'clock  in  Ihc  afternoon,  and  produces  t  maatmuc 
ol  preesuro  over  all  the  countries  situated,  on  the  00 
hand,  six  hours  to  Ihe  west,  and  on  the  other  han^ 
six  hours  lo  Ihc  cast,  or  in  other  words,  the  cuuntHt 
which  reckon  ton  o'cloclc  in  the  morning  and  ten   in  thf 
evening  ai  local  time.    The  atmospheric  wa-'e  whicfal 
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pnAion  tbii  affect  followa  the  apparent  motion  of  the 
mm  Mad  shifts  its  positiun  with  a  velocity  which  at  the 
Cfoator  raacbes  464  metres  per  second.  This  wave 
hf  its  npiditj  «nd  the  direction  of  it*  movement 
ikiMitd  producs  ■  higher  maximum  in  the  morning 
IbsB  ia  tbe  evening;  it  shou:d  also  give  a  pre- 
domUianoe  to  the  morning  or  the  evening  maximum 
according  as  the  winds  bJow  fiom  the  west  or  the  eant. 
Tb«  ninimttm  of  the  night  is  only  a.  relative  minimum 
compriaed  between  the  two  maxima  of  Uie  evening  and 
morning.  The  barometric  presiure  at  4  a.ni.  ought  to 
diStr  little  from  the  mean  of  the  34  hours.  In  reality 
it  is  S9me  hundredths  of  millimetres  lower,  because  of 
tbe  kMS  of  weight  due  to  dew  and  other  causes. 
The  diurnal  raovrmeat  of  the  atmosphere  necessirily 
prodaoM  a  diurnal  variation  in  the  direction  of  the 
winds^  ■  Tari«tion,  however,  which  is  difficult  to 
noognise.  EMterly  winds  favoured  by  the  morning 
wan  riw  oarly  and  end  almost  at  sunset.  Westerly 
wimIs  osposed  by  the  morning  wave  are  often  allayed 
tbea  aao  swell  up  again  in  the  evening. 

AiTROHOHiCAL  Art. — We  recently  drew  attention 
to  Wnkler'a  remaricable  lunar  landscape,  now  being 
exhibited  in  London.  Something  even  more  exten- 
uve,  if  not,  perhaps,  quite  so  artistic,  is  to  be  at- 
tempted by  an  American  artist,  if  he  can  procure  a 
sufBoeat  number  of  subscribers.  Mr.  Henry  Harrison, 
of  Jenejr  city,  has  already  painted  a  picture  of  the 
moon,  three  and  a  half  days  old,  and  although  we  have 
not  Baaa  it  ourselves,  it  is  so  highly  spoken  of  by  Dr. 
H.  Draper  and  Mr.  Rutherford,  that  we  do  not  hesitate 
calli^  oar  reader*'  attention  to  the  artist's  proposed 
publication.  The  picture  represents  the  moon  with  the 
terminator  at  Blount  Glacier,  showing  the  earth  shine 
on  tbe  surface  in  shadow,  in  which  some  o(  the  most 
mmineat  features,  t>.,  the  craters  Copernicus  and 
Tjpcbo,  the  Appenine  Mountains,  and  nearly  alt  the 
"  BCfc*  "  are  visible.  Having  submitted  the  work, 
Ifr.  Hanison  tells  us,  to  gentleman  of  scientific  repute, 
and  being  encouraged  b^  their  favourable  criticisms,  he 
^a  coaciuded,  if  a  sumcient  number  of  subscriptions 
cam  be  obtained,  to  publish  a  work  under  the  title  uf 
'■  TslesCQ|MC  Kctures  of  the  Moon"  in  oil  colour 
chromos  (the  only  medium  for  fac-simile  reproduction 
of  puntiDg)  two  feet  in  size,  with  an  ima^  of  eighteen 
iBcbeai  n  diameter,  in  six  progressive  pictures  of  the 
following  phases : — 

I.  Three  days'  old  crescent,  terminator  at  Mount 
Glacier. 

a.  Five  days'  old.  terminator  at  the  Crater  Katharina. 

3.  Seven  days'  old,  or  first  quarter, 

4.  Nine  days'  old,  sunrise  at  the  Crater  of  Copernicus. 
«.  Full  moon  ;  and 

O.  Last  quarter.  An  outline  drawing,  with  letter 
press  description,  bearing  the  names  and  sixes  of  all 
otqects,  will  accompany  the  work,  which  will  be  com- 
pleted in  about  a  year  from  the  time  the  first  phase  has 
been  issued,  and  will  be  furnished  to  subscribers  com- 
plete for  30  dols.,  or  5  dols.  each  plate.  The  descrip- 
tion will  appear  gratuitously  with  the  last  issue.  Sub- 
scribers should  send  full  name  and  address  to  Henry 
Harrison,  P.  O.  Box  179,  Jersey  Ci^,  New  Jersey. — 
Jfmturg. 

Thk  Amkbican  Wkathkr  Signal  Servicb. — This 
useful  system  of  weather  reporting  was  established  by 
tlie  late  Prof.  Henry,  and  is  perhaps  the  most  complete 
and  successful  one  existing.  It  is  conducted  under  the 
superintendence  of  Gen.  Myer,  better  known  as  "  Old 
Piob,"  from  the  daily  bulletins  of  weather  probabilities 
he  has  been  instrumental  in  issuing  for  a  number  of 
years.  The  duty  of  the  Signal  Service  is  to  protect  the 
cemmerce   and  agriculture    of    America  by  weather 


warnings,  and  give  information  as  to  the  state  of  the 
rivers,  lakui,  and  atmosphere  of  the  various  parts  of 
the  Union,  Canada,  and  abro.id.  Code  telegraphy  is 
employ-d  to  transmit  the  data  to  central  offices,  and 
diHseminate  the  results  throughout  the  country.  The 
members  of  the  service  are  specially  instructed  at  Fort 
Whipple,  in  Virginia.  Over  two  hundred  officers  and 
men  are  en|;agea  in  the  work.  At  each  station  obser- 
vations on  the  temperature,  pressure,  and  humidity  of 
the  atmosphere,  the  velocitv  and  direction  of  the  wind, 
the  appearance  of  the  clouds,  and  state  of  the  weather, 
are  taken  thrice  a  day,  at  hours  fixed  by  mean  Washing* 
ton  time,  to  ^et  simuitaneous  results.  The  reports  are 
published  daily  in  the  newspapers,  and  in  what  are 
termed  "  Farmers'  Bulletin*."  It  is  said  that  the 
degree  of  accuracy  attained  in  the  storm  warnings  is 
represented  by  88  per  cent.  The  New  York  signal 
station  overlooks  the  city  and  bay,  so  that  its  signals 
are  visible  from  all  parts  of  the  hartmur.  By  day,  a 
red  flag  with  a  black  centre,  and  by  night,  a  red  lantern, 
over  this  building,  presage  foul  weather, 

SriAM  FOR  HiATiNO  PURPOSES. — It  is  stated  that 
a  company  has  been  organised  in  New  Yoi^  to  supply 
steam  for  heating  purposes.  Three  miles  of  street 
mains  have  been  laid,  and  at  present  upwards  of  forty 
large  buildings  are  heated  by  the  system  of  pipes,  which 
derive  their  steam  from  one  boiler  five  feet  by  sixteen 
feet  in  size.  Tbe  pipes  run  through  fifteen  streets,  and 
over  1,000,000  cubic  feet  of  space  is  warmed  by  the 
steam,  which  is  supplied  at  a  pressure  of  30  lb.  to  the 
square  inch.  The  steam,  in  addition  to  heating  pur- 
poses, can  be  used  for  cooking  food,  washing  clothes, 
and  extinguishing  fires.  In  addition  the  hot  water 
from  condensed  steam  is  furnished  to  the  houses 
through  the  same  pipes.  The  cost  is  said  to  be  much 
less  Chan  that  of  ordinary  fuel, — yourttal  of  Uta  Society 
tf  Artt.  


<£itj;  Slottfl. 


Old  Broad  Street,  October  11,  1878. 

Thxre  has  been  very  little  to  report  respecting  tele- 
graph property  during  the  past  fortnight.  Prices  have 
had  a  slightly  downward  tendency.  In  the  market  for 
gas  securities  intense  excitement  has,  however,  prevailed, 
the  latest  quotations  for  some  of  the  leading  stocks 
showing  a  venr  heavy  fall.  The  tetter  from  Mr.  Edison 
to  his  agent  in  London,  stating  tie  had  discovered  a 
practicable  way  of  sub-dividing  the  electric  light,  helped 
considerably  to  bring  about  a  panic  in  an  already 
alarmed  market.  Gas  Light  and  Coke  "  A  "  ordinary, 
168.173,  are  now  150-160;  Continental  Union,  whidi 
were  on  Sept.  30th  quoted  17-19,  are  now  14-16; 
London,  173-178,  are  now  150-160;  Phsniz,  35.37, 
are  now  30-33  j  Commercial,  175-180,  are  145-155  ; 
Rio  de  Janeiro,  32-34  ^  30-33 ;  Orienul,  df-yi  to 
5-5t.  we  hear  that,  should  Mr.  Edison  not  have 
made  the  above-mentioned  discovery,  there  have  been 
six  patents  taken  out  in  London  since  the  4th  inst.  for 
systems  for  effecting  with  facility  the  same  object. 
The  attention  of  electricians  will  probably  now  be 
given  to  producing  the  current  as  cheaply  as  possible, 
and  also  to  conveying  it  to  greater  distances  with  less 
loss  of  current  strength. 

In  a  letter  to  the  Titt\tt  of  Oct.  13.  Dr.  C.  W. 
Siemens  describes  a  new  regulator  patented  by  him, 
for  regulating  automatically  the  resistance  in  the  cir* 
cuits  of  the  electric  lamps  so  that  a  number  of  branch 
circuits,  each  having  a  lamp,  may  be  fed  from  the 
same  machine  by  constant  currents.  Dr.  Siemens  also 
gives    it    as  his    opinion  that  (notwithstanding  Mr, 
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Edison's  Idegram}  Iha  elactnc  light  in  Qor  genentran 
will  be  cenfiticfl  to  the  lirerr  ovrpotea  of  Mgnalling, 
or  \igt*ling  Ia^  tir«AS  and  hiill.4,  while  gm  will  kttp 
its  0*ra  a»  an  illuminiitor  of  roomx  and  panaK^*,  and 
as  a  cooking  ssent.  Dr.  Siemens  ulso  recommends 
the  grss  cotnpiniFi  tft  take  up  ih*  tiecfric  light.  This 
tMter  ha*  helped  soiti*»'Jiat  lo  eounWraei  the  lieivy 
depression  in  };as  slmres  due  to  Mr.  Edison's  telefnin. 

The  Jablochkoff  electric  candle  has  been  introduced 
into  Ihe  handtnmc  warcroom  of  Messts.  Well*  &  Co., 
iron  and  mMblc  mercliRnls,  High  Stre-i.  Shoreditch. 
The  tight  i*  given  out  bv  four  of  jabtochltolTs  opfll 
globe  lampi,  each  holding  four  candlr*  similar  to  thoie 
in  Paris.  The  dynamo-elccUic  niichinc  i»  one  of 
Gramme's  allematln^  mirrent  machincic  gi^'ing  lOOO 
turns  per  minulc,  or  about  i6,ooa  puUcs  of  currenl  per 
minute.  An  ordinary  Gramme  i*  employed  in  connec- 
tion with  this  one.  Meurs.  Wells  and  Co..  undertake 
to  pve  »ll  iiiformalioii  about  the  light,  and  to  funiish 
h  to  jtartfes  appVing  to  them. 

The  accounts  of  the  Bniiilian  Submarine  Telegraph 
Company  *how  a  profit  for  the  year  ended  ."jolh  June 
I  wRicirni  lo  enable  thr  dineclors  to  recommend  z  fina.1 
dividend  of  2t.  6d.  per  share,  making  with  previous 
diitributions  5  per  cent,  per  annum,  and  carrying 
£v>,cxK)  lo  the  reserve  fund,  increasing  thttt  fund  to 
£t-]o.ooo.  Tlie  divEtlcad  will  be  paya,b1e  on  the 
'■  961  n  inst. 

The  Globe  Telegraph  and  Trust  Company  annnunce 
that  the  interim  dividends  for  the  quarter  ending 
October  18th,  1878,  Will  be  3M.  per  share  on  the 
preference,  and  2s.  on  the  ordinary  shares,  payable  sn 
ind  after  the  cSth  inst. 

The  coupons  oi  the  Submarine  Cables  Trust,  doe  on 
the  15th  instant,  will  be  paid  on  and  after  (hat  dale  by 
Meesn.  Glyn,  Mills,  Curiio  &nd  Co.,  €j,  Lombard 
Street,  EC. 

On  Oct.  and  the  Great  NQithern  Telegraph  Company 
Inotificd  the  repair  uf  ihcir  Nagauki-Sliangha!  cable 
completed^  and  of  theil  Shaa£h&i>Amay  cable  on  the 
^Ih  tnitant. 

Notification  was  given  on  the  ist  instant  by  the 
Cut»  Submarine  Telegraph  Company  that  their  1870 


cable  between  Cinfuego*  and  Santiaifo,  which  was 
repaired  In  April  lasr.  had  again  been  broken.  There 
is,  however,  no  interrupiian  to  business,  rommunicalioa 
being  maintained  by  the  duplicate  cable  laid  in  i9j$. 

Under  date  Oct.  10  ih«  Eastern  Extension  Telegraph 
Company  notified  the  restoration  of  telegraphic  mra. 
nmnicaiion  with  Auttralia  ;  the  Java  Port  Darwin  cabl* 
is,  however,  still  undcrt'oing  repairs,  and  until  thcM 
arc  completed  the  tralhc  will  be  somewhat  delayed. 
Telrgtam!!  for  Australia  and  New  Zealand  accepted  aa 
uwaleiA  Eastern. 

The  folio wingare  the  latequotationi  oj  Idemphs!— 
Anglo-Ametican,  Limited,  ^J-Ao;  Ditto,  Preferred, 
eSi^l:  Ditto.  Deferred,  na.j-i;  Black  Sea.  Limited, 
3-3;  Braailian  Submarine,  Limited,  6}<^:  Cuba, 
Limited,  Sf-9{;  Cuba,  Limited,  10  per  cent.  Prefer- 
ence, tsi-l5t!  Direct  Spanish,  Limited,  3-34;  Diwct 
Spanish,  to  per  oent.  Preference,  lo-iojxd.;  Direct 
United  States  Cable,  Limited,  1877,  i>J-ig}  ;  Ha«tera, 
Limited,  ji-yi ;  Eastern,  6  per  cent.  Debentures 
repayable  October  1883,  107-tio;  Eastern  5  per  cent. 
Debentures  rcpay.-ible  August,  18S7,  gg^toi;  Eaalern 
6  per  cent.  PNleranoe,  iij-ilj;  BaAem  Extension. 
Australasian  and  China,  Limited,  7|-7} ;  Eastern 
Extension,  6  percent.  Debenture,  repayable  February, 
1891,  to6>io9;  German  Union  Telegraph  and  Trust, 
7J-8i ;  Globe  Telegraph  and  Trust,  Limited,  S-5f; 
Globe  fi  per  ceat.  Praference.  to|-lo} :  Great  Northern, 
7J-8^;  Indo. European,  Limited,  su-aixd;  Mediterra- 
nean Extension,  Limited,  ;^•J^  ;  Mediterranean  Exten- 
sion, S  per  cent.  Preference,  94-au-  Rcuter's  Limited, 
■  o-ti;  Submarine,  3i6-j3i  ;  Submarine  Scrip,  3*3| ; 
West  India  and  Panama,  IJmited.  3-3};  Ditto.  6  per 
cent.  First  Preference,  8^g  ;  Ditto,  ditto.  Second 
Preference,  8J.8| ;  Western  and  Braailian,  Limited, 
^i-M'  Di"'?.  6  per  cent.  Debentures  "  A,"  Hs-go. 
Ditto,  ditto,  ditto,  "  B,  -  86.89  ;  Western  Union  of 
U.  a.  7  per  cent,  1  Mortgage  (Building)  Bonds; 
ti4-i>S;  Ditto,  6  percent.  Sterling  Bonds,  101-1031 
Tel^raph  Conislnictiott  and  Maintenance,  l.imitrv], 
39f<|ot;  Ditto,  6  pT  cent.  Bonds.  100-103;  Ditto, 
SeoontI  Bonus  Trust  Certificates,  aj-zj  ;  India  Kubbcr- 
Co.,  30-31. 
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THE  GAS  COMPANIES. 


Thk  depressed  state  of  gas  shares  in  the  market 
still  continues,  and  public  interest  in  the  electric 
light  has  abated  but  little  since  our  last  issue. 
Everybody  is  now  waiting  until  Mr.  Edison  shall 
tbronr  off  the  cloak  of  mystery  and  unveil  the  secret 
of  his  electric  lighL^  The  rumblings  of  alarm  and 
cries  of  dismay  which  resounded  on  every  side  a 
fortnight  ago  have  only  given  place  to  a  calm  sus- 
pense ;  and  many  people  feel  that  the  fate  of  the 
gas  companies  may  be  trembling  in  the  scales. 
Very  little  sympathy  is  expressed  for  these  com- 
panies, as  companies ;  on  the  contrary,  there 
are  few  consumers  of  gas,  both  great  and  small, 
who  have  not  suffered  some  grievance  at  their 
hands,  and  who  do  not  hail  the  advance  of  the  elec- 
tric light  with  considerable  satisfaction.  Had  gas, 
tyrannous  measures,  and  faulty  meters,  are  all  keenly 
remembered  against  the  giant  Monopoly  which  now 
seems  tottering  to  his  fall.  Apart  from  the 
management,  however,  the  present  is  a  most  serious 
time  for  the  shareholders  of  the  gas  companies.  It 
is  calculated  that  there  is  no  less  than  ^130,000,000 
of  capital  invested  in  the  entire  gas  manufacture 
and  distribution  of  the  United  Kingdom,  and  that  of 
this  vast  sum  nearly  ^^12,000,000  are  sunk  in  the 
works  of  London  alone.  It  is  a  momentous  ques- 
tion, then,  that  is  at  stake  just  now.  Will  this 
enormous  capital  be  reduced  almost  to  total  extinc- 
tion, or  will  it  merely  suffer  a  trifling  depreciation  ? 
If  the  latter,  the  "scare"  will  doubtless  prove  bene- 
ficial and  the  hurt  transient.  If  the  former,  the 
result  will  be  little  short  of  a  national  misfortune. 

At  a  time  like  the  present  the  Parliamentary 
privileges  and  restrictions  of  the  gas  companies  are 
worth  recounting.  They  may  lay  their  pipes  in  any 
public  street  within  the  area  defined  by  the  Act, 
sell  coke,  tar,  and  other  refuse,  sell  and  rent  out 
meters,  and  contract  with  public  bodies  for  the 
supply  of  gas.  But  they  must  not  charge  more 
than  the  maximum  prices  fixed  by  the  Act,  they 
must  supply  all  houses  within  a  certain  distance, 
they  must  supply  public  lamps  at  reduced  rates, 
they  must  not  pay  a  dividend  exceeding  10  per 
cent,  on  old  and  generally  7  per  cent,  on  new 
capital,  and  any  excess  of  profit  cannot  be  carried 
over  but  must  be  applied  in  lowering  the  price  of 
gas.    When  new  capital  is  issued  now,  the  shares 
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must  be  put  up  to  auction  and  cannot  be  distri- 
buted amongst  existing  shareholders  as  formerly. 
The  illuminating  power  is  regulated  by  the  Act  as 
also  the  mode  of  testing  it.  In  spite  of  these  limita- 
tions to  their  prosperity  the  gas  companies  have 
grown  fat,  and  perhaps  also  a  little  lazy  and  self- 
satisfied. 

But  if  they  have  been  inclined  to  slumber  of  late 
their  awakening  has  been  a  rude  one,  and  it  has  now 
become  clear  to  them  that,  in  any  case,  their  lot  in 
future  will  not  be  so  smooth  as  it  has  been.  The 
electric  light  is  a  declared  ri\'al,  and  if  it  does  not 
entirely  supersede  gas,  it  will  at  least  enter  into  a 
formidable  competition  with  the  latter,  and  gas  pro- 
ducers will  have  to  bestir  themselves  to  better  the 
quality  of  their  light  so  as  to  make  it  cope  success- 
fully with  electricity.  It  has  been  given  out  that  if 
all  the  street  lighting  in  the  metropolis  were  done 
by  the  electric  light,  the  loss  of  revenue  thereby  to 
the  gas  companies  would  be  but  a  slight  percentage 
of  the  gross  revenue  ;  but  if  the  electric  light 
invades  the  streets  it  will  not  stop  there ;  it  will  find 
its  way  into  some  of  the  shops  and  warehouses  too. 
There  is  plenty  of  hope  for  the  gas  companies  how- 
ever, if  the  much  needed  distributor  for  the  electric 
current  is  not  forthcoming.  They  will  still  have  a 
wide  field  of  domestic  illumination  to  work  upon, 
and  if  they  are  compelled  to  resign  the  lighting  of 
large  stores  and  factories  to  the  electric  light,  they 
may  still  contribute  to  this  indirectly,  by  supplying 
gas  to  the  gas  engines  which  are  likely  to  be  in 
great  demand  as  motors  for  driving  the  dynamo- 
electric  machines.  For  cooking  and  heating  pur- 
poses, gas  stoves  are  coming  more  and  more  into 
favour,  and  there  is  also  something  in  the  likelihood 
that  the  introduction  of  the  electric  light  will  raise 
the  general  standard  of  illumination  and  call  for  a 
brighter  gaslight  in  shops  and  homes.  Oil  has  not 
entirely  superseded  candles,  nor  has  gas  entirely 
superseded  oil,  but  each  of  these  has  been  restricted 
in  its  sphere  of  application  by  the  successive  intro- 
duction of  the  other.  Even  so  it  is  probable  that 
the  introduction  of  electricity  will  limit  the  sphere 
of  gas  lighting  but  will  not  totally  eradicate  it. 

But  in  the  event  of  Mr.  Edison's  solution  of  the 
problem  of  electric  lighting  being  as  sweeping  as  he 
claims  it  to  be,  we  are  confronted  with  another  set 
of  probabilities.  A  powerful  attempt  would  be 
made  by  the  gas  companies  to  buy  up  the  new 
system  of  lighting.  Already  we  hear  that  a  deputa- 
tion of  their  leading  men  has  been  convened  to 
wait  upon  the  Board  of  Trade  as  soon  as  the 
Board  can  receive  them  (which  will  not  be 
until  the  middle  of  November)  with  a  view 
to  obtaining  Parliamentary  powers  to  supply  the 
electric  light    The  present  powers  of  the  com- 
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sits  limit  tliem  to  ihc  productjon  and  tlistribu- 

an  of  gas  only,  in  tlie  manner  we  have  &cen,  and 

Bforc  ihey  can  apply  any  of  their  capital  to  Lhc 

luction  of   elcctiicicy  ibey  must  obtAiii  sucli 

swcTs  AS  only  Lho  Imperial  Partlamcnt  cin  gnnt. 

>ub!esom3  as  this  course  is,  and  expensive,  for 

sh  capital  would  have  to  he  expended  to  install 

^e  new  y^ght,  while  the  old  expended  capital  wouUI 

iW  Iks  a  duad  !ui«,  ii  would  be  itiu  iialy  une  left  for 

thc  c^  companies  in  sucb  a  case.    It  is  a  course, 

novcrtlicle&s,  vhich  would  be  bitterly  opposed,  not 

only  by  a  large  section  of  the  public,  jealous  of  tho 

monopoh',  and  irritated  against  h,  but  also  by 

vate   comprmies    already  formed    lo   work  tbo 

jht,  and,  above  all,  by  cii)'  corporations  and  town 

>uncils.     There  is  a  growing  iceling  that  the  ^vatei- 

and  light  supply  of  towns  should  be  in  the  bands  of 

ibc  corporation  appointed  by  ibe  wbolc  body  of 

ratcpaj-eni.     Several  Urge   towns,  including  Man- 

[ic&ter,  manage  both  their  water  and  light  supply, 

id  it  must  nnw  hn  a  matter  of  regret  lo  London 

p,$coni]Ktnivs  lluit  iltey  b;ive  not  sold  tlicir  rights 

'  the  City  of  London  ere  this.    It  is  a  significant 

that  the  Metropolitan  Board  of  \Vorks  have 

fringed  for  the  lighting  of  ihe  Victoria  Embank- 

gent   by   JablochkofTj  electric    candle.      Reli;ib!c 

|ty  corirarations  could  supt'ly  ihe  ekxtiic  lif;lit  tu 

lioir  own  citizens  at  a  much  cheaper  rate  tban 

brivalc  gas  companies  paying  a  dividend  on  unpro- 

luctive  capital,  and  ibey  arc  not  Ukcly  to  lose  so 

good  an  opportunity  as  now  offers  to  acquire  tbc 

rivllege. 


fed  by  the  negative  current.    As  placed  in  the 
these  four  carbons  form  the  figure  X,  with  thl 
ditTerence,  tii.it    the  lower  pair  is  set  in  a    plant 


R.\PIEFF'S  ELECTRJC  LIGHT. 


pieff'r  system  of  dcctric  lighting,  introduced 
>  England  by  Mr.  E.  J.  Kccd,  (^.B.,  and  under 
man-tgement  of  Mr.  Appk-ganh,  is  deservedly 
ic  ti{  lhc  foremost  row  in  vogue.  A  recent  trial 
M.  Rapieffa  works,  Middle  Street,  Smilhfield, 
lly  dcuionKtratcd  its  excellent  ijuulities  to  all  who 
w  it;  and  it  has  been  introduced  inio  tbc  Timfs 
lubli&hiiig  uflice  on  an  extensive  scale,  there  being 
sow  Jtonie  eighteen  lights  employed  iit  that  place  to 
^  Uhc  printing  and  composing  itioroa.  One  great 
iitat'e  in  tlio  light  is  that  it  can  be  Kustaini^d  for 
a  whole  night,  if  necessary,  witliout  change  of 
car1)ons  or  any  at Icndanct-,  and  (he  intensity  keeps 
always  the  same,  however  much  the  carbons  are 
consumed,  or  "burn  Iotv,"  In  Jablochioll's  electric 
candles,  the  strength  of  the  current  increases  as  tlie 
[candle  burns  down,  because  it  Hows  up  one  carbon 
and  down  the  other  through  the  whole  length  of 
llic  candle ;  but  in  KapiclTs  lamp,  the  current 
passes  alYvays  through  ihc  same  length  of  carbons, 

Fig.  I  illustrates  ih«  regulator  form  of  Kapicffs 
[JauDp.  The  electric  wick  coiihiM>  not  of  two  but  of 
I  four  carbons  a,  a',  and  i,  i'.  These  nre  opposed  to 
'£uich  other  in  pairs  as  &hawn;  the  upper  pair  a.  a', 
fs  fyd  by  the  positive  current,  rhu  loivcr  **,  b ,  is 


perpendicular  to  ibo  upper  ^ir.     Between  the 
points  is  formed  the  lummous  arc.    As  Ihc  point 
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coBturne  away,  the  carbons  are  luado  >Ion-lf  to 
ufiroach  each  other,  so  U»l  the  arc  it  alnays  of 
t£e  stme  width,  and  keeps  iu  fixed  position  in 
tpaoe.      To  effect  this,  the  carbons  are  directed 


s' 


tio.  7. 

tofether  over  smalt  pulleys  iait  </.  The  directine 
force  is  tuppliod  t)y  n  Icaii  tvoight  or  cotintcrpniso 
w,  of  about  three  pounds,  which  slides  down  tiip 
brass  stems  s,  s'.  Bv  means  of  an  iron  pulley  on 
the  weight  w,  and  oi)ier  itmalt  guiding  pulleys  ^ed 
ai  luiubte  places  on  the  lamp,  the  weight  is  sup- 


ported by  twt>  aDk  or  asbestos  cords  from  the  outer 
ends  of  the  carbon  sticlts  at  shown.  Each  coM 
connects  the  outer  ends  of  the  two  cppoaile 
carbons,  in  such  a  way  that  the  pulley  hang*  hom 
the  light.  In  this  way  the  descent  of  the  weight 
draws  the  four  carbons  equally  together  as  they  are 
wasted  away.  A  cur\'cd  reflector  of  silvered 
brasi  or  porcdain  is  fixed  a  little  above  the 
inner  ends  of  fho  upper  carbons.  Ry  mcins  of 
KTCW8  at  /  and  /.  the  width  of  the  arc  is  adjusted, 
and  by  similar  screws  the  angle  at  which  the  lower 
points  face  the  upper  ones  can  be  varied,  so  as  to 
direct  the  arc  to  one  side  or  the  other.  The  lamp 
ia  supported  by  two  brass  stems  /,  /,  from  a  wooden 
base  B,  which  carries  four  terminals  for  connecting 
the  wires  conveying  the  current.  The  base  is 
bc41ow,  and  coiuaiiis  an  uleciro-mngnelic  apparatus 
for  starting  the  light.  At  first  the  carbon  points 
are  in  contact  ;  but  when  ttio  current  is  put  on,  it 
passes  through  .1  iliial  eWtro-magnul  in  the  tasc, 
the  nrniature  of  which  is  attracted  upwards,  and 
pushes  a  rod  up  the  hollow  stem  t".  This  rod 
allows  the  lower  carbons  to  drop  away  from  tbe 
up_pcr  to  the  full  width  of  the  arc.  as  previously 
adjusted.  A  detailed  description  and  itliisti'ation  of 
this  electro -magnet  is  given  in  the  Ttltgra^K 
yottrnal  for  Scpteniltcr  t.  The  positive  and  ncgB' 
live  currents  pass  to  their  respuciive  upper  and 
lower  c.irbons  by  means  of  the  stems  i,  1 ,  and  the 
cur\-ed  brackets.  With  carbons  ao  in.  long,  and  s 
millimetres  in  diameter,  the  light  is  maintained  for 
seven  or  eight  hours,  and  with  tliosc  6  millimetres 
thick  it  is  Vupl  up  fur  nine  ui  tea  hour».  'Jlic  light 
is  equivalent  to  from  loo  to  no  gas  fiamcs,  or  say 
about  1.000  candles.  The  smallest  form  tif  the 
l.impmade  gives  a  light  estimated  :il  fiveg:LS  llamcs. 
M.  Rapieff  is  now  constructing  a  form  of  lamp 
made  to  burn  upside  don-n,  in  order  that  it  m.iy  1« 
fi-xed  on  the  ceiling  of  rooms.  Mica  plates  are 
sometimes  used  to  screen  oil'  the  heat  from  the 
cords  when  they  are  of  silk.  The  resistance  of  the 
arc  is  only  two  or  three  ohms. 

Fig.  1  represents  the  moderator  form  of  RapieS's 
lamp.  In  it  the  carbons  arc  simply  inclined  10  each 
other  el  an  nngle  which  can  be  regulated  by  screws 
at  d,  d'.  The  width  of  the  arc  can  also  be 
vaned  by  screw*  at  d,  if.  The  carbons  are 
dntvim  together  by  the  descent  of  a  counterpoise  w, 
in  a  simitar  manner  to  tbat  abo^'c  dcrscnbcd.  In 
this  lamp  the  planes  of  the  carbon  pairs  are  parallel 
to  each  other.  A  cylinder  of  lime  /•  is  supported 
over  the  arc,  and,  becoming  luminous,  increases  the 
illuminating  power  of  the  arc  by  about  40  per  cent. 
The  carbons  M.  Rapieff  employs  arc  made  by  M. 
Cam!.  The  light  is  verj*  pure  and  white,  ancl  can 
Ijc  considerably  varied  in  inteositv  by  the  adjusting; 
screws.  Gramnio'i  dynamo  machines  are  at  pre- 
sent used  in  the  Tittifi  office,  but  we  believe  that 
M.  Rnpicffhas  patented  one  of  his  own.  There  arc 
six  lamps  in  each  circuit  at  the  Timet  oftice  ;  but  M. 
Rapieff  has  succcsshilly  exhibited  as  many  as  ten. 


THE 


The 


WALLACE-FARMER    ELECTRIC 
LIGHT. 
Wallace-Farmer  s}-«tem    of  electric  Jighting 


has  been  brought  prommently  fonvard  in  England 
within  the  last  few  weoks  bj-  its  connectitm  with 
the  reputed  invention  of  Mr.  Edison.    The  Walbee- 
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Farmer  dynamo-eloctiio  nudiine  shares  American 
atronago  along  with  the  Brush  machine,  just  as 
be  Sienitins'  machine  dirides>  die  market  here  with 
(Vramint; ;  and  it  is  said  to  be  a  Wailaco- Farmer 
ichine  that  Mr.  EdJ.son  employs  in  his  cxperi- 
rnts.     Tlte  system  of  lighting  in  quenlion  constats 
a  special   lamp  ami  this  mAcbine,  for  both  of 
lich     Messrs,    Latld    and   Co..  of  Bcalc  Street, 
arc   sole   Urilish   agents.     Mofe   than   one   public 
exhibition  of  Uie  light  has  been  given  in  London  by 
these  ;^enltcmcn  at  Iheir  steam  worts,  Shorcditch, 
and  WD  beliere  thai  il  \x  likely  to  be  wiiielv  adopted 
by  re:ison  of  its  simphdty  and  cheapness.    I^igs.  I  and 
lA.  illustnucs  the  hmp  itself.    It  consists  of  a  metal 
frame  of  braiis.  titled  with  terminals  lor  llie  current 
as  sho«fn.     This  irimc  carries  the  two  gas  carbons 
forming  the  electric  wicL    TUese  carboas  are  ia 
the  form  of  short  rods  or  slabs  about  9  inchea  long 
by  3  inches  broad,  the  upper,  or  positive,  being 
about  half  an  inch  thick,  and  the  lower,  or  negative, 
being  ontv  nbout  quarter  of  an  inch  thick.    The 
lower  carf)on  is  fixed  to  the  boltym  of  the  frame, 
and  the  upper  is  carried  hy  a  ero?is-piece,  which  can 
xlidf   up  or  down  in  grooves  in   the  sides  of  the 
jframc.    The  upper  carbon  is  therefore  moveable, 
,and  can  be  drawn  apart  from  the  1on*cr  one  to  any 
adjusted  distance,  say  ^  in.,  so  as  to  determine  the 
luminous  arc.    When  the  lamp  i»  not  in  use,  this 
upper  carbon    is  let   down  into  cont.ict   with   the 
lower  one,  and  rests  upon  it ;  but  the  act  of  putting 
on  the  current  r»iw»i  the  upper  carbon  ^  in.  and 
establishes  Ihc  light.     This  is  cflicctcd  by  means  of 
an    ingenious    elrciro-magnetic  contrivance,    sup- 
ported nhove  the  frame  as  shown.     The  vertical 
stem,  which  {."i  fixed  to  the  sliding  cross-picKe  carrj". 
iftz    the    tipper    carbon,   pasw-s   between  the   two 
bobbins  of  a  double-poled  dec im- magnet  shown  in 
'section.     This  magnet  is  inverted,  the   free   poles 
'and  movcnhic  annnlure  being  undermost.     This 
armature  (which  U  perforated  to  allow  the  stem  to 
pass  through  it)  carries  a  screw,  which,  when  the 
arcnaiure  ib  attracted  upwards  by  the  cunenl,  tilt^ 
!\  snuUl  metal  ring,  or  washer,  bung  from  a  spiral 
lipring,  and   enclosing   tliu  stem   into   an   inclined 
position,  so  that  it  jams  the  stem  tight  and  holds 
It  fust  in  the  manner  delineated.    The  first  act  of 
the  current  then,  after  it  is  put  i>n,  is  lo  ^itlnicl  the 
armalure  until  it  jams  the  stem   attached   to  the 
upi>er    carbon,   and    the    armature    being    (tinhcr 
attracted  into  winiart  with  the  poU-s  of  the  electro- 
magnet, it   lifts  (he  stem    witli  it,  and  raises   the 
upper  carlifin   plate  until   iu  lower  edge  is  about 
^  in.  above  Ihc  upper  edge  of  the  lower  plate.     The 
arc  then  either  establishes  itself  at  the  points  of 
least  resistance  between  the  two  carbons,  or  it  may 
he  established  at    any   place  desired,  say   at  one 
comer,    by    inserting   a    metal    conductor    for   a 
moment  between  the  two  carbon  edges.     The  arc 
once  started  continues  to  subsist  Qt  that  point  until 
the  consumption  of  carbon  widens  it  to  such  a 
degree  that  n  shottcr  and  less  resisting  i«ith  for  the 
current  is  to  be  found  at  u  neigh  1.^)uring  puinl. 
The  current  iheu  clioo&es  this  jxiint,  and  the  arc  is 
e&tablishcd  there,  uniil  waste  of  the  carbnn<i  causes 
11  TO  shift  its  place  as  before.     In  thiK  way  the  arc 
travels  slowly  along  the  whole  edge  of  the  carbons, 
and  when   it  reaches  the  other  end.  it  turns  and 
comes  lack  again.    For  100  hours  the  light  cun  in 
tA/s  iv^'  be  otiuntatnciS  without  change  of  carbons. 


and  at  a  cost  of  about  id.  per  bour  per  lamp  Tor  ib\ 
latter.    When  the  current  is  cut  off,  the  armatur' 
falls  away  from  the  poles  of  the  electro-niagoei 
the  screw  relciscs  the  cbtmping  washer,  the  *'ertic 
stem  is  freed,  and  the  upper  carbon  dnips  downj 
into  conLacl  with   the  lower  carbon.      \V(ien    the 
distance  between  the  carbons  becomes  "at  any  time 
too  great  and  ilic  current  is  enfeebled,  the  snhaturc 
will  of  itself  fall  aivay   from    the   polos   and    the 
carbons  will  close  up  to  c^cb  other  iu  this  manner. 
This  causes  the  current  to  regain  its  full  strength, 
and   the  armature  being  again   raised,   the   upper 
C.irbun   is   .ng:iin   withdrawn    from   the    lower   and| 
clamped,  and  ihc  light  thus  restored  atitomaticallyJ 
It  will  be  understood  from  our  description  U) J  * 
the  upper  carbon    cannot  be  n-ithdrawn  in  thil 
manner  from  the  lower  one  to  a  distance  over  }  it 
the  determined  range  through  which  the  srmatur 
con  move.    Thus  llowe^*^  much  ibo  carbons  tuayl 
have  been  wasted  away,  at  the  re-setting  of  tlt«] 
arc  they  are  al;vays  withdrawn  i  in.  apart.    It  wij 
be  seen  that  the  mechanism  of  this  ump  is  very! 
simple  and  inexpensive.     Messrs.  I-idd  and  Co.  ar 
:i!so  making  llits  lamp  in  an   improved   fbrtn,    tb 
carbons  being  narrower  .ind  deeper,  the  frame  beinf  ^ 
also  much  lighter  in  construction. 

In  fig.  1  we  give  a  front  view  of  the  Wallace-- 
Fanncr  duplex  dynamo-electric  machine,  and  in  fig.l 
3  a  section  across  the  electro- magnels,  showing  the] 
cutis  of  the  arm-iture  end-wise,  and  the  cooncctionsl 
of  the  coils  lo  the  axle  on  which  the  meial  collecting] 
brushes  rub.    e,  e,  are  the  lixed  inducing  electro-] 
magnets  of  opposite   polaiity,  and  ir,  e,  t,  arc  cIibJ 
rotaijng  coils  o(  the  armature.    There  arc  iwenty-j 
fi™  coils   set   round  the  armature,  and  each  cofl-T 
is    wound    with    four    separate    wires,    the    ends  I 
of  which  arc  brought    up   lo  the  n.Kial  commu-i 
talor,   50  that    thcrv   arc    r    hundred    makes   and 
breaks,  or  current  interruptions,  in  one  revolution 
of  the  armature.    The  machine  can  bo  worked  up  > 
to  Soo  revohitifins  a  minute,  ginng  8,000  current! 
imptilkes.      To    drive    it    the    power    icquired    is 
:iiiout  I  horsepower  for  every  too  rcvolution.N  iicr 
minute.    Thui  $  horsepower  would  be  required  to 
drive  it  at  a  speed  of  80a  revolutiom^,  and  Ih'is  rate 
would  feed  eight  lamps  in  circuit,  the  allowance 
being  one   bmp  for  each    too   revolutions.     Tlio 
machine  ilhtstruicd  is  made  in  two  dUtinct  parts, 
which  can  be  worked  separately  or  joiiiod  up  as 
one  machine.    It  may  be  ujcd  either  for  liglitmg 
or   elect roty ping,  and    other   purposes :    but    for 
electrotyping  is  :>lighliy  varied  in  matters  of  detail. 
The   armature  oiiTs,  the  cloctro-magncts,  and  the 
work  to  be  done,  arc  all  m  000  ciicuit  when  the 
niachinc  works. 


PROGRESS  OF  THE  ELECTRIC  UGHT. 


At  the  meeting  of  the  Metropolitan  Bo.ird  of  Wc 
on  Oct.  18th,  it  waf  decided  to  accept  the  offer  of  the 
Soci^te  General  d'Slectricitc  to  light  liic  vrlvole  ItMigrh 
of  tlic  Victoria  EitibankmenC,  and,  lubieqijenlly.  ii  oun- 
sidcrrd  desirable,  the  Waterloo  Bridge,  with  Jat>loch. 
koft's  electric  c&ndlc.  Tbe»  plarc^  arc  the  oiil)- 
Itioroughfaies  in  the  custody  of  the  Board,  and  their 
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enterprise  is  very  commendable.  The  cost  of  establish- 
ing the  light  on  the  embankment  is  estimated  at  £600. 

A  football  match  by  electric  light  w.-ts  played  at  the 
Bramall-lane  Grounds  on  the  nif;ht  of  Oct.  14.  Up- 
wards of  30,000 people  gathered  to  see  the  match,  which 
commenced  at  7*30  p.m.  The  light  was  thrown  on  the 
ground  from  four  lamps,  each  thirty  feet  froRi  the 
ground,  and  the  rays  lighted  up  nearly  the  whole  of  the 
grounds,  so  that  the  players  could  be  seen  almost  as 
clearly  as  at  noonday.  The  brilliance  of  the  naked 
light  sometimes  dazed  the  players  and  caused  strange 
blunders,  but  the  match  was  highly  successful.  Behind 
each  eoal  was  placed  3  portable  engine,  which  drove 
two  dynamo  machines,  one  for  each  light.  The 
illuminating  power  wasequal,  it  is  said,  to  6.000  standard 
candles,  and  the  cost  per  hour  for  e.ich  light  was  3id. 

The  electric  light  has  been  introduced  into  Pullar's 
Dye  Works,  Perth,  with  great  advantage  over  gas,  as 
it  shows  the  most  delicate  colours  in  their  true  tints. 

It  is  also  about  to  be  introduced  into  the  iVmr  Vort 
TYm^j  composing-room.  The  present  cost  of  gas  there  is 
j£lOO  per  month,  whereas  the  electric  light  is  estimated 
to  cost  only  jfao  per  month,  after  the  first  outlay  for 
installation,  which  will  amount  to  ;£200. 

The  Directors  of  the  Crystal  Palace  invite  offers  for 
lighting  the  Concert  Hall  and  one  other  department  of 
the  Palace  by  electricity. 

The  Dundee  Advertiser  publishes  a  rumour  to  the 
effect  that  a  London  mechanic  has  invented  a  means  of 
generating  electricity  by  which  a  house  can  be  lit 
electrically  for  a  first  outlay  of  ;f30,  and  afterwards 
maintained  in  light  for  a  few  pence  per  month. 

The  Tiines,  since  October  la,  has  been  printed  off  by 
help  of  Rapieff's  electric  light,  no  change  of  carbons 
being  required. 

Edison's  Elsctkic  Light.— We  hear  that  a  year 
ago  Mr.  Edison  discovered  a  new  material  which  can 
be  rendered  luminous  by  the  passage  of  the  current 
through  it,without  wasting  away.  With  this  material  the 
circuit  is  perfectly  continuous  and  steady.  Edison's  system 
of  lighting  probably  unites  this  electric  wick  with  a  new 
mode  of  subdividing  the  current.  Every  elTort  is  being 
made  to  secure  the  patents  in  almost  all  civilized  coun- 
tries, and  as  soon  as  that  is  done  the  process  will  be 
exhibited  in  this  country.  Numerous  applications  for 
the  sale  of  the  patents  or  for  licenses  under  them  have 
been  already  received  by  Mr.  Adams,  Edison's  London 
agent.  This  gentleman  has  publicly  denied  the  preva- 
lent rumours  that  "  the  whole  thing  is  a  hoax."  A 
company  has  already  been  formed  to  introduce  the 
light  in  America ;  and  the  English  and  foreign  patents 
have  been  applied  for. 

A  CONTINUOUS  WICK  for  the  electric  light  is  not  a 
novelty;  and  Mr.  Edison  will  only  be  able  to  secure  a 
patent  for  it  because  of  the  nature  of  the  substance 
employed.  As  far  back  as  1845  an  English  patent  in 
the  name  of  King  was  taken  out  for  metal  or  carbon 
rods  heated  to  whiteness  by  the  passing  current,  and  in 
1873,  M.  Lodighin  revived  the  plan  in  the  case  of  car- 
bon, by  enclosing  it  in  a  vacuum.  Three  of  Lodighin's 
lights,  improved  by  Messrs.  Roun  and  Bouligine,  have 
been  used  on  the  premises  of  M.  FlorenI,  a  linen  mer- 
chant of  St.  Petersburg,  for  the  last  three  years.  The 
light  is  found  to  be  bright  and  economical ;  but  its 
Special  advantage  lies  in  the  fact  that  it  has  not  the 
Mteriorating  effect  on  the  white  linen  which  gas  has. 

Writing  to  the  Daily  Nevs  of  Oct.  18,  Mr.  J.  Berf,er 
Spence,  31,  Lombard -street,  claims  the  honour,  of  first 
successfully  subdividing  the  electric  light,  for  Mr. 
Richard  Werderman,  who  some  weeks  ago  had  ten 
lights  from  one  circuit,  and  in  a  few  weeks  wil!  have 
some  hundreds.  A  trial  of  this  light,  which  admits  of 
OTgrten  lights  in  one  circuit,  will  take  place  in  a  few  days. 

The  Orro  Gas  Ehqink. — Messrs,  Crossley  Brothers 


have  orders  on  hand  for  Otto  gas  engines,  designed 
for  electric  lighting  purposes,  enough  to  keep  them 
busy  for  months  to  come. 

Siemens'    Regulator.— The  following  account  of 
Siemens'  new  regulator  for  keeping  the  resistance  in 
circuit   of   an  electric  light    constant,   is    taken  from 
Dr.  C,  W.  Siemens'  letter  to   the    Times  of  October 
12th:— "In  passing  an  electric  circuit  from   a   main 
conductor  into  several  or  any  number  of  branches,  the 
current  divides  itself  between  those  branches,  according 
to  the  well-known  law  of  Ohm,  in  the  exact  inverse 
ratio  of  the  electrical   resistance    presented  by  each 
branch,     A  current  may  thus  be  divided,  for  instance, 
into  ten  separate  currents  of  precisely  equal  force,  if 
each  branch  is  made  to  consist  of  a  wire  of  the  same 
length  and  conductivity  ;  but  if  one  of  these  wires  was 
again  to  be  slit  into  ten  wres,  presenting  in  the  aggre- 
gate the  same  conductivity,  each  of  these  wires  would 
only  convey  looth  part  of  the   total  current.     In  the 
same  way  one  of  the  minor  wires  might  again  be  sub- 
divided into  branches  each  of  which  would  convey  an 
amount  of  electric  current  which  would  be  accurately 
expressed  by  the  relative  resistance  of  the  branch  in 
question,    divided   by    the   total    lesisCance  of  all   the 
branches  put  together.     It  would  thus  seem  that  nothing 
could  be  more  easy  than  to  divide  a  powerful  electric 
current  among  aa  many  branches  of  varying  relative 
importance  as  might  be  desired  ;  but    in  the  case  of 
electric  lighting  a  difficulty  arises   in  consequence  of 
the  varying  resistance  of  each  electric  light  or  candle, 
due  to  the  necessarily  somewhat  varying  distance  of 
the  carbon   points   from  each  other,  upon  which  the 
length  of  the  luminous  arc  depends.     In  order  to  work  a 
number  of  lights  upon  different  branches  of  the  same 
current,  it  is  neces^ry  to  furnish  each  branch  with  a 
regulator  so  contrived  that  an  increase  of  curreut  cor- 
responding to  too    near  an    approach    of  the  carbon 
points  will   produce  automatically  an  increased  resist- 
ance in  that  branch  circuit,  whereas  an  accidental  in- 
crease in  the  distance  between  the  carbon  points  of 
any  lamp    will    cause   the    regulator    to    reduce    the 
extraneous   resistance  of  the  circuit   to    a    minimum. 
Such  a  mode  of  regulating  currents  was  present  in  my 
mind  when,  in  addressing  the  Iron  and  Steel  Institute 
in    Match,  1877,  I  ventured  to  express  my  conviction 
that  natural  forces,  such  as  represented  by  large  water- 
falls, could  be  utilized  for  the    production  of  motive 
power  and  electric  light,  in  towns  at  a  distance  even  of 
30  miles  from  such  source,  by  means  of  a  large  electric 
conductor.     This  suggestion  gave  rise  to  a  good  deal 
of  discussion  and    criticism,  especially  in  the  United 
States  ;  but  1  replied  to  some  of  these  criticisms    in 
delivering  one  of  the  Science  Lectures  at  Glasgow,  in 
March  last,   having  already  referred  to  the  matter  in 
a  discussion  that  was  held   before  the  Institution  of 
Civil  Engineers  on  the  2pth  of  January  last.     Having 
in  the  meantime  perfected  the  regulator,  I  showed  it  in 
operation  at  the  s»irte  ol  the  Royal  Society  on  the 
19th  of  June,  and  have  only  been  waiting  to  get  expe- 
rimental data  complete,  in  order  to  bring  the  whole 
subject  before  one  of  the  scientific  bodies.     The  ar- 
rangement may  be  said  to  consist  simply  of  a  thin  strip 
of  copper  or  silver,  say  6  inches  long  and  half  an  inch 
broad,    stretched   horizontally    between    two  supports 
with  a  weight  or  spring  exerting  a  certain  pressure  in 
the  middle.    The  branch   current  to  be  regulated  is 
passed  through  this  strip  of  metal,  which  is  thereby 
heated  to  a  certain  moderate  extent,  depending  upon 
the  amount  of  current  passing,  and  upon  the  rate  of 
radiation  of  the  heat  produced  in  the  strip  to  surround- 
ing  objects.     Suppose  that  when  the  normal    condi- 
tion  of  things  obtains,   the   strip  of    metal  is  main- 
tained at  the  temperature  of  say,  100  deg.  Fahrenheit, 
and  suppose  that  by  an  accidental  approach  of  the 
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wrboRs  of  a  lamp  the  re^i»'-atice  of  thecircoit  U  ■ud- 
denty  dccreaKd,  an  almost  in5Unlan«)n«  increaic  o( 
tcmperatuic  o(  the  Ihin  strip  will  ensDc  which  will 
CSUH  it  to  rlonoirte  olii^lly.  aod  allow  Xhr  w<figM  re«t- 
mg  in  the  midalc  to  detccnd,  wrhich  in  its  turn  catma 
tn  increaie  in  the  rMi^tnnce  of  a  small  rhccMlat, 
through  vriiich  th«  branch  carrent  in  qoMtion  bw  to 
flow, 

Ths  Gnvrrnmpnt  aiittioritir4  ;ir«  (rving  ths  adapta- 
bility of  the  circitic  light  for  tlic  illumination  of  larftc 
woritshops  by  >omc  cxp^-rimrnls  at  the  Royal  Anwnal. 
Woolwicii,  A  new  carptntrrs'  «hop  ha^  rircrntlj- been 
erected  at  th«  Rovai  Lafcoraloiy  Yatd, and,  pending  the 
provision  of  gxs  fittings,  a  single  electric  lamp  has  been 
dune  from  V\e  roof,  and  by  its  light,  mrn  bavR  been 
maVln{;  shol-boxw  fora  week  pa>l.  It  is  found  tbat 
th«  tamp  furnishei  a  good  tight  to  work  by  for  flfiy  feet 
in  every  direction,  and  thai  for  workshop*  where  the 
(oof  is  high  and  ihe  space  iinobstructrd  the  electric  light 
is  suitable  and  pleasant.  The  cost  ol  Ihe  one  lamp  has 
been  8d.  per  hour,  and  it  answen  the  ».ime  purpo»e  as 
forty  or  fifty  gai  jets,  but  the  steam  power  for  generat- 
ing the  okilricity  is  supplied  without  charge  from  the 
shafting  in  the  main  factory  adjacent,  and  nothing  is 
calcuUt(-d  for  wear  and  tear  of  apparatus.  ThoUghi, 
though  always  brilliant,  is  somewhat  intermittent,  eon- 
sequent  upon  the  cvcr-vsiyiog  pressure  upon  the 
machinery,  which  drire?  more  than  five  hundred  Inthes, 
and  the  small  limit  between  the  mrnimum  and  maximum 
number  of  revohitionft  retiuircd  for  the  electric  light  is 
Ibouglil  to  render  the  employment  of  standing 
machinefy  In  most  cases  unsuitflhle.  Tlie  apparatus 
ha<been  tried  in  the  Shell  Factory  of  the  Royal  Ar«enal, 
and  the  light  w.-is  popular  wiih  the  workmen,  but  pro- 
babbr  from  ineJipericncr,  the  result  was  not  quite  sue* 
cesnn).  It  is  proposed  to  pl.ice  a  light  in  the  outer  yard 
of  ttic  laboratory,  in  front  of  the  model  room  ;  and  It  is 
ftlso  contemplated  to  light  the  main  factory  in  the  same 
manner,  but  the  network  ol  machinery  .-tnd  bands  and 
the  tow  pitch  of  the  roof  are  unfavoaiable  to  the 
txperimenl. 

fHH  EtHcrmc  Liomt  is  Warkroows.— On  the 
evenings  of  October  9  and  lo.  Messrs.  Wells  and  Co. 
gave  special  exhibilions  of  the  Jablochkoff  electric 
fight  now  fitted  up  within  their  commodious  and  ele- 
MBt  Iron  and  marble  warehouse  at  High  Street, 
Shoredttch.  The  light  wjys  Mipplied  lo  tlicni  by  ihe 
Sociftif  Gfnrralfi  d' FJrttrUU^  ol  Paris,  the  ownurs  of 
M.  JablocltkofTs  patents,  and  Itfcssrs.  Wells  will  be 
g^lad  to  furnish  parties  applying  to  Ihem  walh  informa* 
tion  regarding  the  cost  of  installing  and  using  the 
light,  and  also  to  undertake  the  supply  of  it ;  but  thoy 
request  an  early  application  as  they  have  now  n  groat 
many  orders  on  hsiid  for  it.  The  now  wareroom  of 
MmSTB.  Wells,  fLill  as  it  is  with  linnd^ome  parti. 
colotired  marble  and  poli-ihed  metal  fireplaces,  bronies, 
Btatueltrs,  and  chimney  ornaments,  is  well  chosen  for 
a  display  of  the  elecirie  light.  There  arc  four  of 
JnblochfeofTs  large  opal  lamps,  i8  inches  in  diameter, 
fitted  up  ;  Ihe  warehouse  being  some  Co  feel  long  by 
33  (eel  wide,  with  three  galleries  and  a  total  hcigtTt  o( 
some  6o  or  ^o  feci.  Two  of  the  lamps  .ire  supported 
over  the  mtddiv  of  the  b.isemcnt  floor,  «nd  the  other 
two  project  on  brackets  from  the  upper  galleries  at  the 
end  of  the  room.  The  motive  pD«Tr  (about  6  horse- 
power) is  supplied  by  the  steam  engine  on  the  pre- 
mises.  The  light  is  generated  by  two  (iramnte 
machines  of  the  new  alternating  current  type,  revolv- 
ing at  the  rate  of  i.ooo  and  1,100  times  respectirety 
per  minute,  and  supplying  nttemaling  currents  at  the 
talc  of  about  16.000  per  minute.  By  these  allemnting 
currenla  the  equal  cannumptlon  of  the  parallel  carbon 
rod*  farming'  the  £»rbon  is  ensured.  The  wicks  are  of 
g99  e»rboii  with  kaolin  beliveni.     Each  lamp  is  pro. 
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vided  with  holders  for  four  candles,  but  only  one  is 
used  at  one  time.  Each  candle  bums  t  J  hours.  When 
nearly  consumed  a  switch  moved  by  hand,  or  auto- 
nutteally  by  an  electro. magnet,  turns  the  current  to 
another  candle,  without  disturbing  the  general  effect  of 
the  light.  The  light  mdiating  from  the  whole  sarface 
of  the  globes  is  soft  and  agiccsblc,  while  the  shadows 
are  scarcely  visible.  This  tempering  of  the  intensity 
of  Ihe  light  by  opal  eIoIks,  however,  cuts  off  from  30 
to  50  per  cent,  of  the  tola]  supply.  Each  lamp  Is 
estimated  to  yield  a  light  eqnal  to  100  g;u  ^s,  but  It 
is  probably  equivalent  lo  m-nny  more  because  of  tbe 
whiteness  of  the  light  as  compared  to  gaslight. 

At  the  meeting  of  the  Commercial  Gas  Company  on 
October  ath,  reports  on  the  electric  light  in  Paris  were 
submitted  by  the  engineer  of  the  Company,  Mr,  Robert 
Jones,  and  by  Mr.  John  T.  Sprague,  Member  of  the 
Society  of  Telegraphic  Engineers.  The  most  note- 
worthy points  in  theso  reports  are  tbe  foUowln^r^ 
According  to  Mr.  R.  Jones,  the  photometric  value  of  a 
tingle  Jablochkoff  or  a  Lontia  ligtil  ts  600  apcna 
candles ;  but,  unless  a  reflector  and  lens  be  oseo,  be 
thinks  the  power  of  the  light  lo  penetrate  space  seems 
to  fall  oR  rapidly.  The  opaline  sliades  reduce  their 
value  by  60  per  cent.  None  of  the  lights  wore  placed 
at  trvec  200  yards  from  the  machine  supplying  them. 
In  Mr.  Jnncs'  opinion,  the  electric  light  might  get 
a  firld  m  long,  wide  streets,  and  in  larg«  balls  free 
from  paiUtJonsandgalleTiea,~wherc  the  currant  etpeO' 
ses  of  attendance,  &c.,  in  a  »e]>nrate  eslablishineBt 
would  not  bear  too  high  a  proportion  to  the  amoont  of 
light  re«iiilred.  But  as  the  main  bulk  of  gas  consumers  in 
tbe  metropolis  would  have  but  a  live-Tight  gas-meter, 
and  use,  perhaps,  seven  lights  in  a  ten-roomed  houte^ 
fitted  as  a  shop,  these  people  fsays  Mr.  Joaes),  irouU 
have  a  vested  interest  in  the  present  moM  of  lighting, 
as  the  gas  Sitings  will  have  cost  them  several  pounds ; 
moreover,  many  of  their  lights  arc  only  occasionally 
used,  and  others  am  small  lights  in  passages,  closets, 
&c.,  where  at  the  very  smallest  craense,  perhaps  not 
ss.  6d.  a  year,  the  place  is  ade<]uatcly  lighted  for  Iheir 
purpose.  Anyofier  of  the  electric  light  to  such  people 
would,  Mr.  Jones  thinks,  be  rejected. 

Mr.  Spragiic  classifies  the  clectr'kc  lights  of  Paris 
into  two  systems,  based  upon  the  purpose  for  which     h 
ihey  are  used— Lontin's  and   JahlochkofT's.      At  tbe  H 
Gare  dc  I'OuMt  two  of  Lontin's  Limps  arc  placed  over   ■ 
the  principal  entrance,  and  Jive  lamps  are  ranged  along 
Ihe  middle  of  the  principal  hall,  when  they  replace^ 
gas  burners.     The  goods  department  is  lighted  by  six 
naked  wicks,  worked  by  one  machine  and  steam<engiae. 
The  result  is  very  effective,  as  the  men,  loading  and 
onloading,  can  easily  sev  the  nddrcssc»  on  iIk  packages, 
and  the  work  is  done  readily  and  safely.     In  the  contt- 
yard  of  the  "  Hotel  du  Lonvrr,"  which  is  roofed  iq, 
there  iire~-^ne  lamp  in  the  entrance,  two  lamps  en  oac 
side  of  tbe  courtyard,   and  six  globes  distributed  ow 
the  statrc3.He,  forming  the  other  side  of  the  yard.  These 
lights  here  replace  14  two -light  gaa  lamps  and  l^sngle 
globes  upon  the   staircase.    Tbe  sboiriitepers  do  net 
ndace  the  gas.lights  necessuyCor  illuminating  their 
shops,  as  some  pciiple  have  expected ;  and  .Mr,  Sprague 
estimates  that   the  fluctuations  of   the  light  tn  the 
Avenue  de  t'Op^r^i  vary  to  the  extent  of  one-fourth  of 
the  maxiinwin  power.     In  the  Hippodrome  then  arc  so 
globes   on    tlie  boundary   line  of    the  arena  and  the 
audience ;  between  these  there  arc  alio  columns  carrji'- 
ing  three  gas-globes  turned  towards  the  scats;  ibuJii, 
there  are  16  n^ked  lights  with  reflecton,  throwinof'ikc 
light  on  the  middle  o(  the  arena.     There  *r^^C*  f|S 
lights  in   full   action,  and  in   addition   the^- jj|ui||gi 
naked  lights  suspended  from  the  roof,  n^  tMialri^dtdl 
during  tHe  trapecc  perfnrmauces.     "  Btj^^j  a.  nbd^^^l 


powerful  lights,"  says  Mr.   Sprague, 
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poor  eompaired  with  the  rich  radiance  we  are  accus- 
tomad  to  in  theatres."  Mr.  Sprague  concludes  that  the 
elcctric.lig^ht  has  a  place  of  its  own  to  fill,  but  that 
there  is  little  probability  of  its  beinE;ad.ipted  to  domes- 
tic purposes ;  and  he  feels  no  hesitation  in  expressing 
the  oonnctioi),  after  full  examination  of  the  subject, 
that  the  gas  companies  of  London  have  nothing  what- 
crertofear,  and  that  whatever  may  happen  togas  shares, 
owingr  to  market  operations,  gas  dividends  will  not 
suffer  the  reduction  of  a  shilling  by  any  competition 
with  the  electric  light. 

Thi  Elbctric  Light  in  Chancery.  —  At  the 
Saprerae  Court  of  Judicature,  on  October  15,  Mr. 
Henry  Wilde  applied  for  an  interim  injunction  to 
lestraio  Messrs.  Wells  and  Co.,  marble  and  iron  mer- 
chants, Shoreditch,  from  exhibiting  Jablochkoff's 
electric  light.  Mr.  Wilde  is  the  inventor  of  a  dynamo* 
electric  machine,  now  in  use  on  some  of  Her  Majesty's 
ships,  and  possesses  patents  for  it  taken  out  in  1863 
ana  1865.  These  patents  have  been  extended  to  the 
year  1684.  During  the  past  summer,  he  (the  plaintiff), 
while  in  Paris,  found  that  the  Soci^tu  Gencrale  were 
using  a  machine  for  lighting  several  parts  of  the  city 
with  the  JablochkofF  candle,  which  was  a  plagiarism  of 
his  iovention.  The  Societe  informed  him  that  they 
intended  to  introduce  the  light  into  England,  iind  Mr. 
Wilde  replied  that  they  must  first  get  Ins  sanction,  and 
n^otiations  were  bfgun  between  them  for  this  purpose. 
In  the  meantime,  however.  Messrs.  Wells  and  Co.  pub. 
UcIt  exhibited  the  light  in  question,  and  although  the 
plaintiff  had  sent  final  terms  to  the  Sociiitti  Gcnorale, 
who  work  the  light,  he  had  not  received  any  reply. 
Mr.  Justice  Hawkins,  who  presided  as  Vacation  Judge, 
eranted  an  interim  injunction,  which  was  rescinded  the 
Following  week. 

At  a  recent  meeting  of  the  City  Commission  of 
Sewers  it  was  decided  to  light  the  Holborn  Viaduct 
and  the  space  in  front  of  the  Mansion  House  by  elec- 
tricity. 

The  Exeter  Town  Council,  who  were  about  to  pur- 
chase the  Gas  Works,  have  refrained  at  present  in 
consequence  of  the  success  of  the  electric  light. 

A  PROPOSAL  by  Mr.  Yeales  to  light  electrically  the 
whole  Harbour  of  Cork  for  ;£5,ooo,  by  four  lamps  at  a. 
cost  of  4d,  per  hour  for  each,  has  caused  a  panic  in 
Dublin  gas  shares. 

BiLLINQaoATE  Fish  Market  will  be  tit  electrically  by 
Jablochkoff's  candles  on  Nov,  5,  a  Robey's  fixed 
engine  being  used. 


COST  OF  THE  ELECTRIC  LIGHT. 


The  following    extract    oa    this    somewhat    obscure 
subject  it  taken  from  the  Standard  of  Oct.  10 : — 

"  Amid  all  the  excitement  which  prevails  on  the  sub- 
ject of  the  electric  light,  it  is  remarkable  how  little  is 
known  with  regard  to  the  cost  of  this  delightful  and 
•fiective  mode  of  illumination.  Even  so  scientific  a 
nan  as  Mr.  E.  J.  Reed,  writing  on  this  subject  to  a 
London  newspaper,  is  compelled  to  say — '  1  am  unable, 
although  having  much  to  do  with  the  development  of 
M.  RapielTs  improvement,  to  give  just  at  present  the 
exact  cost  of  lighting  under  his  system.'  Mr.  Reed, 
however,  goes  far  enough  to  say  that  the  electric  light, 
as  introduced  by  M.  Rapieff,  is  made  cheaper  than 
heretofore,  and  is  'certainly  very  much  below  the  cost 
of  gas  for  equal  amounts  of  light.'  Some  results  are 
quoted  by  Mr.  Reed  from  M,  Hippolyte  Fontaine  as 
baTioff  been  obtained  by  the  Gramme  machine  at  a 
cMb  hctoiy  at  Rouen  ;  but  the  comparison  is  made 
with  gaa  at  so  high  a  price  as  to  show  that  London  gas 


would  be  cheaper  than  the  electric  light.  It  may  be  as 
well,  therefore,  to  endeavour  to  carry  the  question  a 
step  further.  Data  whereby  to  judge  of  the  relative 
cost  of  gas  and  the  electric  light  have  already  appeared 
in  our  columns.  Thus  it  is  found  that  the  electric  light 
exhibited  the  other  evening  over  the  shop  front  of  the 
London  Stereoscopic  Company  in  Regent. street  was 
obtained  from  a  Siemens'  dynamo -electric  machine, 
driven  by  an  Otto  silent  gas  engine,  consuming  gas  at 
the  cost  of  one  penny  per  horse  power  per  hour.  The 
engine  was  of  eight-horse  power,  but  was  only  worked 
up  to  the  power  of  five  horses.  The  light  produced  by 
this  rate  of  working  was  said  to  cost,  inclusive  of  all 
charges,  sevcnpcnce  per  hour,  and  the  amount  of  light 
produced  was  stated  to  be  equal  to  that  of  4,000  sperm 
candles.  On  these  data  it  should  be  stated  that  a 
standard  gas  burner  giving  the  light  of  16  sperm 
candles  consumes  gas  at  the  rate  of  five  cubic  feet  per 
hour.  Two  hundred  and  fifty  gas  burners  would  be 
rec^uisite  in  order  to  get  the  light  of  4,000  candles,  and 
the  consumption  of  gas  for  these  burners  would  be 
1 ,350  cubic  feet  per  hour.  The  lowest  price  charged 
for  gas  in  London  is  33,  per  thousand  feet,  at  which 
rate  the  1,250  feet  just  mentioned  would  cost  3a.  qA. 
But  the  electric  light  equivalent  to  4,000  candles  only 
costs  yd.  At  this  rate  gas  is  at  least  six  times  dearer 
than  the  electric  light.  So  far  as  concerns  the  quantity 
of  gas  used  for  working  the  engine,  there  is  every 
reason  to  believe  that  the  statement  is  correct,  it  having 
been  proved,  on  good  authority,  that  the  Otto  engine 
requires  only  twenty-one  cubic  feet  of  gas  per  indicated 
horse-power  per  hour.  Supposing  the  gas  to  cost 
33.  fid.  per  thousand  feet,  as  it  probably  would  do  in 
Regent -street,  a  penny  would  purchase  nearly  twenty* 
four  cubic  feet.  On  the  fivepence  for  the  five  horse 
power  there  is  an  addition  of  twopence  to  pay  for  car- 
bons and  waste,  and  perhaps  something  more  should  be 
added  for  interest,  wear  and  tear,  &c.  But  there  is  a 
wide  margin  for  anything  of  this  kind.  A  question  may 
be  raised  as  to  the  amount  of  lighting  power.  From 
the  4,000  candles  we  must  deduct  30  per  cent,  for  the 
absorption  and  loss  of  light  consequent  on  the  inter- 
vention of  ground  glass.  This  brings  down  the  light  to 
2,400  candles.  If  we  say  2,000,  we  then  find  that  the 
electric  light  is,  at  least,  three  times  cheaper  than  gas, 
light  for  light.  If  there  be  any  dispute  as  to  the  actual 
amount  of  light  emitted  by  the  lamp  in  Regent -street) 
it  is  evident  that  a  very  large  reduction  may  oe  allowed, 
with  a  balance  still  remaining  in  favour  of  the  electric 
method. 

"  It  has  been  said  that  by  a  novel  application  of 
naphthaline,  the  lighting  power  of  gas  can  be  enhanced 
fourfold  with  a  merely  nominal  addition  to  the  present 
cost.  This  of  course  would  disturb  the  balance  of  the 
former  calculation  ;  and  the  gas  companies  wilt  be  wise 
if  they  bring  this  napthaline  process  to  their  aid, 
though  it  is  pretty  certain  that  napthaline  will  rise 
above  its  present  extremely  low  price  when  it  is  found 
to  be  so  powerful  an  adjunct.  As  the  gas  companies 
are  the  producers  of  the  napthaline,  a  rise  in  its  price 
may  perhaps  have  very  little  effect  on  the  main  pro- 
blem, seeing  that  the  price  of  a  residual  product 
operates  in  reducing  the  cost  of  manufacturing  the  gas. 
It  has  been  already  stated  in  our  report,  that  where  the 
Stereoscopic  Company  have  now  one  electric  lamp  they 
formerly  hadtenpowerfutargandbutners.  These  would 
consume  at  least  fifty  cubic  feet  of  gas  per  hour,  the 
cost  of  which  would  slightly  exceed  twopence.  At  this 
rate  tlie  gas  would  cost  about  one. third  the  sum  debited 
to  the  electric  light.  But  the  effective  light  of  the 
latter  would  be  2000  candles,  whereas  the  argand 
burners  would  only  give  the  liglit  of  160  candles.  The 
enormous  excess  of  light  furnished  by  the  electric  appa- 
ratus thus  shows  itself,  and  demonstrates  the  necessity 


im 


43  S 


THE  TELEGRAPHIC  JOtTRNAL. 


[NOVEUBBS  t,  rft7S> 


for  sub-division.  R  the  Stereoscopic  Company  could 
io  what  th«y  pleased  with  th«  fountain  ai  ligiit  thus 
brouftht  into  «xisteDce  th«j  mi^ht  illutninale  the  whoio 
of  ih«ir  premises  inside  and  out,  and  yec  have  soma- 
thing:  to  spare.  Taking  an  aremee  of  three  hours  per 
night  for  fix  d&yi  in  (he  weelc,  all  the  yrar  round,  the 
annual  cost  irauld  be  less  than  30.'.  To  obtain  the  light 
of  aooo  candles  from  gas,  at  39.  6d.  per  thousand  feet, 
would  involve  a  charge  of  100/.  a  year.  II  ttio  rockon- 
btg  is  madn  on  the  basis  of  the  entire  amount  of  the 
cledric  light,  which  we  have  seen  is  equal  to  4000 
candle*,  the  cost  of  an  equal  amount  of  lighting  power 
From  gas  would  be  aoo/.  per  annum." 

Sopowerfol  a  light  as  that  abovc-tncntioncd  was  used 
by    tho  SiereoTicopir    Company    hocauw  they  nlre^ciy 

Boinewtd  the  machinery  for  pFoducing  a  photographic 
ght  equal  to  4,000  5pcmi  candirs,  and  temporarily 
employed  it  for  the  »hop  iiwlf.  This  light  i«  to  be  re- 
placed, however,  by  n  light  equal  to  i.aoo  sperm 
cnndlei,  at  a  cost  of  4d.  per  hour,  and  Mill  giving  an 
eacetti  of  light.  It  ^vitl  take  Iho  place  of  the  ti-n  Argimd 
burners,  which  burned  50  cubic  feet  of  gas  per  hour 
Mllectively.  At  3*.  6d.  per  1,000  feet,  the  cost  of  the 
ga>  would  be  a  trifle  over  ad.  per  hour,  or  half  tbe  coxt 
of  the  siog:le  electric  li^ht,  but  the  illuminating  power 
of  the  latter  would  be  aTwiut  eight  times  greater.  Sop- 
poting  an  opal  globe  to  Ire  used  which  reduc^  the  liftnt 
60  per  cent„  that  is,  inude  It  equal  to  4S0  candles,  then 
the  ftlectric  li^ht  would  still  give  three  times  the  light 
at  half  tb«  pnce  of  gas.  With  a  ground  i^luss  globe  the 
tight  would  be  only  reduced  to  840  lights,  a  stiU  more 
favourable  contrast. 

Thus  if  the  electric  tiglit  could  be  produced  in 
raodemto  quantities,  with  eqnal  e«inamy  as  on  the 
larger  scale,  il  would  be  from  37  to  04  per  cent. 
cheaper  than  i^s  at  3s.  <id.  per  i,0«»cubie  feet,  accord- 
ing as  op.')!  or  ground  glass  slutden  were  used.  With- 
out globn  the  eleclnr  light  would  be  75  per  cent, 
cheaper  than  t:as.  With  lite  4,000  cuxidle  Ughl  of  the 
Stereoscopic  Company  these  ratios  were  respectively, 
79  per  cent,  for  naked  light*,  71  for  groufid  globes,  and 
50  for  opal  globes,  hence  we  may  infer  (hat  lesser 
electric  tighta  arc  less  economical  than  gre.iter  ones. 
On  the  larger  scale  we  have  571  candles  per  hour  for  a 

giony,  and,  on  the  smaller,  300  candles  for  that  sum. 
iilecn-candle  gas,  at  3s.  6d.  per  1 .000  feet,  yields  Iho 
light  of  only  76  candles  pei  Iiour  for  a  penny.  Even 
on  thn  ^miiUcr  scale,  then,  the  electric  ligiil  would  be 
four  limes  cheaper  than  gas,  were  it  not  for  the  I015  of 
power  due  to  the  globes.  Some  of  the  percentage  lass 
dee  to  globes  wooTd  also  require  to  be  deducted  from 
the  power  of  gas  flames  (for  globus  are  mwch  in 
vogue  with  ga»)  before  a  strictly  juit  comparison  Cfln 
be  made. 

M.  HIppolyle  Fontaine,  by  taking  the  cost  of  gas  at 
c^a,")  franc  per  ruhic  melre  (about  $<i.  Od.  per  1,000 feel) 
and  calculating  from  data  supnljcd  by  the  Ducommun 
workshops  at  Mulhonse,  shows  that  the  electric 
light  from  a  Gramme  machine,  quantity  for  quantity, 
costs  less  than  gas  in  the  ratio  of  1  to  i'36 
with  interest  find  deterioration,  or  of  1  to  7-17  with* 
out  such  charge*.  For  a  spinning  mill  of  800 
looms,  at  the  same  rate,  the  dcctnc  light  would 
eort  33  per  cent.  Ies.s  than  gas,  give  six  time*  th«  light, 
and  abolish  all  danger  of  fire,  which  is  an  important 
consideration  in  cotton  mills.  In  another  calculation, 
M.  Fontaine  shows  that  the  electric  light  from  the 
Gramme  machine  costs  six-and-a-lialf  less  than  gas  at 
0-15  franc  per  cubic  metre  (about  3s.  4d,  per  i/xxi  fed) 
lor  the  same  amount  of  li^ht.  Under  favourable  cir- 
cumstances, wliere  a  special  motor  is  not  required,  the 
Gramme  electric  light  is  estimated  by  M.  PonUine  lo 
be*i  much  as  twenty  times  cheaper  Uian  gas  at  0-15 
ftane  p»r  cubic  mctn. 


Mr.  Spragoc,  in  his  recent  report  to  the  CointnertiUI 

Gas  Company,  gives  the  following  facta  and  iignres  *s 
to  the  cost  of  the  JablochkoiT  and  Ixmtin  system  of 
Paris.  At  the  "  M^gasins  du  Loevrc,"  301  gasbumen 
costing  90*4  francs  a  day,  have  been  replaced  by  id 
electric  arc-i.  costing  only  63*6  francs  a  day,  givin)!  aa 
economy  of  30  per  cent.,  with  3)  limes  the  amount  of 
light.  In  Paris,  howcrer,  gas  costs  twice  as  much  as 
in  London,  and  is  of  poorer  qiulitv,  and,  in  otHat  la 
correct  the  cost  to  London  prices,  inc  cost  would  be  35 
per  cent,  ^eater  than  London  gas. 

The  pnce  of  the  Gramme  machines  used  with  Ja- 
blochkoff's  candles  is  at  present  ^oo  for  the  sixo  work* 
ing  16  candles ;  the  fittings  of  each  lamp  cost  £&,  and 
Iho  two  conductors  together  3$.  6d.  per  yard.  The 
expenses  of  fitting  up  are  to  be  added,  and  the  prices 
of  Paris  for  workmanship  arc  lower  than  in  London. 
Besides  these  items,  an  engine  of  30  horse-power 
most  be  provided.  The  houriy  cost  of  working  is  giron 
as  8s.  Sd,  per  machiiu;.'  or  ft\A.  per  light,  Rich  single 
light  consumes  one  horse.pOKcr  per^hour.  Mr.  Sprague 
thfrctorc  put?  (he  hourly  co3t  per  light  at  8di 

In  Ihc  Lontin  system,  the  Ant  cost  is  less,  and  the 
working  expenses  are  also  to  some  extent  less,  A  i> 
hnfse-poKcr  coginn  is  empl<^red  (or  tlie  lights  at  the 
Gaiety  Thuatrc,  London.  The  value  of  the  electric 
light  IS  given  as  equal  to  100  Carcel  lamps  for  Lonlin'* 
regulators,  and  80  for  Jablochkoff's  candles.  The  value 
of  the  Carcel  lamp  is  given  by  Mr.  Su^  ^^  9'5  of  our 
Standard  candles.  This  gives  950  candles  for  the  value 
of  the  Lontinlight,  and  760  for  JablochkoiTs,  both  being 
naked.  These  lights  arc  enclosed  in  opal  globes,  which 
are  stated  lo  absorb  onc-ihird  of  their  power.  The 
best  experiments  I  believe  show  that — 


Pl.iin  glass  absorbs 
Ground      „      ^ 
Opal  „      .. 


10  per  cent  of  Uw  Itgjit. 

30        •■        I.    .   ■> 
60       ,,       „        ,', 


These  ratios  would  give  the  actual  illuminating  valueo 
the  electric  light  as  300  standard  candles. 

Ordinaiy  gas,  properly  burned,  will  give  at  least 
the  light  of  t4  candles  for  five  foot  per  hour,  that 
is  to  say,  1 ,000  feet  give  for  one  hour  a  light  of  2,8aa 
candles  at  a  cost  of,  say,  3s.  4d.  Asaummg  thAt  the 
electric  candle  gives  a  light  equal  to  :yoo  standard 
candle,  and  that  its  cost  per  hour  \*  only  8d.,  the  cost 
of  the  same  2,800  candles  is  (is.  2\A.,  or  nearly  twice 
as  much  as  gas  for  the  same  quantity  of  light. 


I 


THE  LORENZ  TELEPHONE  CALL. 

The  following  description  of  this  alarm,  or  call  bclL 
is  taken  from  the  rocenlly  published  trcaliso  or  M. 
Alfred  Xi.iudct-Brcguet,  civil  engineer,  Paris,  to 
wliicli  we  have  before  drawu  tho  uttoniion  of  otir 
readers  : — 

The  apparatus,  rcproacnted  by  the  figure.  It  lh« 
transmitter  of  M.  l-orcnr.  The  magnet  S  «,  is 
plactxJ  coincident  will,  a  diameter  of  the  gong  or  bell 
of  steel  T.  When,  by  means  of  the  naniuier  M, 
pushed  by  a  spring,  the  gong  is  struck  itt  a  direction 
across  that  of  tho  magnet,  the  vibrations  have  ihclr 
maitimum  amplitude  in  front  of  tlte  poles,  and 
induction  currents,  icbiivcly  strong  are  gMicrutcd 
in  the  coils  p'laccd  on  the  poles  of  the  tnagnet. 
These  currents  are  sent  to  ihe  corrcspoitding 
station,  and  are  there  rcctired  it)  the  Belt  telephoao 
slightly  modified — the  bobbins  being  mof«  powcrfol 
than  in  ordinary  telephoaes,  and  a  reioivuor  hioQg 
also  added  to  them.    This  resonator  iarit  long  cgno 


I 
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of  white  iron,  tnincMcd  U.  iU  (Dp.  the  smail  cod 
baofi  tnaeitiMl  dose  to  tbe  telephone  (liaplim^m. 

lo  order  that  the  resonator  should  give  the  best 
itmlts  it  should  bo  tuned  orcr  the  bell  of  tho 
tmnmittcr  and  ref;ti1ntcd  in  lencth  according;!/. 

Thrgcalt  given  oiu  sounds  easiij-  hearr!  throughout 
2  workshop.  \Vc  hax'c  proved  thai,  with  a  little 
attention,  it  can  be  heard  at  a  di«tancc  of  to  or  13 
metres  in  an  open  concert  hall,  aad  at  5  or  ti 
iDcties  when  the  hall  is  &ll«d  with  the  public.    It 


niK   IA>RKN/    IKlKI'llOffK  CALL. 


mut)1,  therefor^',  be  admitted  that  the  Lorenx  call 
yields  au  alarm  suITident  for  a  great  number  of 
case*. 

Tbe  resonator  telephones  cau  otherwise  serve  for 
cooversalion  in  a  simitar  manner  to  the  ordinary 
ones.  It  should  be  stated  that  the  bell  transmitter 
hat  a  commuUlur  (nut  well  »h<:n-ii  in  th«  Hgurc) 
which  piil«  the  appanitug  lubilually  00  shott 
circuil.  When,  therefore,  one  wiiiUca  to  call,  it  is 
necessary    with    ono    hand    tu    press     u^kon     the 


commutator  in  order  to  put  tbe  apptuatus  in  circttili. 
ind  with  the  other  hand  lo  strike  the  bcU  with  the 
hataoier. 

THE  WATCH   TELEPHONE. 


Tms  form  of  telephone,  as  will  be  seen  from  tMe^ 
illustration,  Ukcs  its  name  from  its  likeness  to  one 
of  the  oid-fashioned  "  turnip  "  watcbM.    Tho  figore 


shows  its  full  sire,  and  it  is  the  smallest  kind  ofl 
telepbone  yet  made.     The  nugiict  is  bent  into  a 
circular  foim,  and  the  coil  is  seated  upon  one  of  its 

Klcj,  the  planet)  of  tho  magnet,  cail,  and  diaphragm 
inj!  all  parallel  to  cacli  other.  The  ajiiculaiion 
is  as  distinct  as  with  tho  Larger  telephones.  This 
convenient  form  of  telephone,  which  can  otisilv  be 
caniud  in  the  pocket,  i«  a  design  of  M.  Affrrd 
Xiaudct-Brcguet,  Paris,  to  whom  wo  are  indebted 
for  the  illustration. 


i 


iTorrc&iion^ciuc. 


fitftt  EditiTtfXwt  TEtJtGR-\pmc  JOllRKAt. 

iiR.^ln    reply  to    Mr.    Fanshawc's    letter    in    your 
^Rssion  of    ist   uli,  on    "come  vrrort   and    mis- 
kteraents"  in  my  paper  on  "  A  New  System  of  Duplex 
Telegraphy,"  I  bcjj  to  make  the  followini;:  remarks. 

Owing  10  an  error  in  working  o>t(  the  formula  on 
pam  87  {TitegrapUit  J;>iiriial.  April  t5th,  1877),  the 
values  ol  A  and  b  were  wrongly  given,  on  page  86,  a  1 
^9 and  1461,  instead  of  4078  and  145922.  Taking 
these  fignm,  it  will  be  teen  that 


*_  .33:33    _   *>'78, 
B       1193*83       I4S9'9> 

The  error  here  ii  therelore  only  apparent. 

I  do  not  sec  hour  Mr.  Fan^hnwe  gcU  5'i  Instead  of 
8'3  cells  as  the  strength  of  the  i^urrcDl  that  e  sends  to 
the  hue  on  deprewing  k.  I  h;iv*  cirefully  gone  orer 
the  calcuUtians  again,  taking  the  corrvetod  values  of 
A  and  B,  and  End  that  i'iy$  cells  is  ih«  exact  strength. 
Will  Mr,  Fansbavre  kindly  look  into  this  again  and  Mil 
ns  how  he  arrives  at  hit  Agure*. 

Mr.  Paiishavra  thinks  me  wrong  in  saying  that  the 
Strength  of  the  signal  is  the  difference  between  (to  be 
eaact)  57*14  and  34*48  celb;  but  if  he  will  read  the 
passage  again  carefully  he  will  »ee  that  1  jun  quite 
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<e(ra^'  When  Ibe  t/stem  is  at  rest  the  citrreflt  in  n' 
'  ii  57*14  cells,  and  w1i«n  K  is  (lvpi««s«d  it  falls  to  34*48 
(cells.  In  the  on«  case  the  tonguo  of  *'  is  held  away 
lirom  th«  contact  stop  by  a  fOfee  of  57*14  cells,  ftnd  in 
Lib«  other  by  a  force  o(  only  ^4*48  c«Us.  Now,  u  the 
Itongue  i9  so  adjasied  tbnt  us  tendency  towards  the 
nlact  Mop  is  just  counterbalanced  by  the  opnosin;; 
ree  of  57*14  cells,  it  follows  that  34*48  cells  are 
eatircly  unable  lo  restrain  it,  and  oonwqufintly  it  falls 
over  with  a  force  which  i»  the  diRercncc  of  the  two,  or 
I  as'sa  cells. 

Taking  Mr.  Fan. 
•hawv'e  ptopositions 
ca,teeoric3fly — 

(!)  When  both  keys 
are  at  test,  the  oirrvnl 
throuKb  each  relay  is 
the  f^lhs  ol  ao  cells, 
or  ST  14' 

(a)  When  one  key  is 
depressed,  (be  current 
through  the  rvlay  of 
that  station  is  still 
57'*4'  practically,  as 
both  calculation  ai>d 
cxpcrinMat  will  show. 
Were  it  6thcrwi«,  os 
Mr,  Ftemhawc  make* 
ontt    dn^nt    working 

vould  be  iatposrihie.    The  current  through  the  dis* 
iant  rtkjF  1134*48  cells, 

(3)  When  both  keys  arc  depressed,  tlie  current 
through  each  relay  is  34*48  cells  nearly. 

The  error  on  page  87,  poinlcU  out  fay  Mr,  Fanshawe, 
is  so  obriOHa  a  nti^prinl  that  I  did  not  tliink  it  neees- 
lary  to  correct  it  at  the  lime. 

1  may  meiitkm  that  eonic  months  ago  1  was  led  to  try 
Ihe  effect  of  Mibeiiliiiing  lor  cailh  at  k  And  k'  the  copper 
and  rinc  poles  of  two  bartafaaaasltuwn  in  Ok  iio.-ompan)'* 
iiig  figure.  OndqMCSsiQ;  the  Vry  k,  n  vm  unsflected, 
while  fc  cuncnt  in  (he  line  an.l  disUnt  icby  h'  was  re- 
duced to  4  giraicr  cUcm  than  when  k  wis  simply  put  to 
earth.  In  other  words,  ihc  subsilmtian  oi  a  suit-ibk  battery 
pole  fot  earth  had  ihc  effect  oj  incttasing  the  sirengrh  cif 
the  dup'u  signals.  A  like  cfTect  was  produced  on  depress- 
ing a  ,  n'  was  absolutely  quiescent,  whilA  n  was  closed 
»ith  Jncrcatol  force.  I  bupcauoti  (o  (ry  ihi»  modificaiion 
Vqi  an  actual  line,  nnd  will  be  tiuppy  (o  communicate  the 
tmdiB.  1  an:  now  engaged  in  dnctminlng  the  proper 
kms  that  should  exist  between  the  baiicricm  i  xnd 
,  and  a*  and  ^. 
'  la  conclusion,  1  would  be  glad  to  know  if  Mr.  Pan. 
•bawe  has  tried  n^y  system  in  India,  and  with  what 
Its.  II  he  would  kindly  commiinicati:  lliem  through 
r  esteemed  Journal  he  vroulil  greatly  oblige  mc. 
Vours  faitlifully, 

].  J.  FAHIE. 
Persia,  ijtb  SeptcmbGr,  i8;8. 

[We  have  not  examined  ttie  improved  duplex  system 
very  carefully,  but  we  are  Inclined  lo  [hink  ihai  no  advan- 
tage Is  gained  by  thus  dividing  the  b.iiteneH, that  is  10  s.iy, 
U  g  an4  g"  were  added  to  a  mui  k',  tniicad  ol  being  put 

iheeaiili  circtili,  the  slfnals  would  be  ulmoM,  if  nut 
Tiaaly  as  siiong.  We  shall  be  glad,  lionoer,  to  hear 
foitbcr  on  the  subject.— Eo.  Tkl.  Jour.] 

P.— We  have  done  as  yoo  wished,  and  the  reply 
STB  hare  received  is; — "No  new  duplex  svsicm  it 
wanted."  Allboiigh  we  rcgtet  that  you  should  be  disap- 
pointed, at  the  same  lime  we  must  point  out  that  nucha 
Rply  seems  to  us  to  be  inevitable.  It  is  L-irdly  likely  that 
a  new  system,  unless  it  is  reiv  much  superior  to  Ihc  one 
mt  f»rarynt  in  use,  would  be  cmpiorcd  either  as  an 
•t^    to,    or  as    »    svbstiltttv  tor,   the   existing 


system :  to  make  sach  a  chnn^  woald  either  neoaaiibi 
the  reconttraction  of  the  existing  apparatos  or  wonll 
Still  further  increase  the  variety  of  instruments  in  me, 
which  variety  is  at  present,  lo  my  the  least,  (juice  as 
great  as  it  conventenL  With  reference  to  the  advan- 
ti^s  which  you  claim  for  your  sy»cm,  we  mtiM  point 
out  that,  as  far  as  we  arc  aware,  tbe  only  puriioo  of 
Stearn«'  apparatus  that  is  employed  in  the  system  you 
refer  to.  is  the  conditaser ;  the  differential  method,  whicfc 
retjuires  only  one  rheontat  at  each  station,  and  which 
is  worked  with  any  ordinary  single  current  key  and' 

withont  a  Iraniroitter, 
being  the  arrangement 
onirersally  cmpTojred. 

We  must  abo  point 
out  that  your  system 
is  almost  absolutely 
identical  with  that  of 
U'lnfreville,  which  is 
described  in  the  num. 
ber  of  Ihe  Journal  for 
April  tst,  1878.  and 
M-nich  latter  svstem  is 
iivrif  absolaccly  id«n* 
tjcilwith  that  patented 
by  Mr.  G.  K.  Winter 
in  iS?^.  The  iwily  pmnt 
in  which  yonr  syxtem 
differs  from  those  of 
the  two  gentlemen  mentioned,  ii  in  the  arrangemeat 
of  the  batteries.  In  your  system  the  poles  of  the  battery 
do  not  uppox;  one  another  as  they  do  in  p  Inf  revillc's 
and  Winter's  system.  This  is  the  only  point  of  differ- 
ence,  and  it  does  not  appear  to  us  that  your  arranga- 
ment  is  an  advantageous  one,  as  the  battecifia  are  in 
full  work  when  tbe  line  is  not  twing  openled. 

No  mcnuuit  whateret  is  made  of  your  duplex  systetlli ' 
of  yonr  method  0(  testing  tn  the  book  tcfcired  K>. 


--^--- 


PROPOSED  INTERNATIONAl,  AGENCY  OF 
liLEClRlClTY. 

A  PKojecT  originating  with  Count  Hallci  d'Arros  is  o 
foot  in  electrical  circlw  in  France,  which  has  for  its  aim 
the  establishment  of  an  international  electrical  agency 
for  encouraging  the  applications  of  science  to  practical 
life,  and  assisting  their  popular  use  by  financial  means. 
A  museum  of  electrical  apparatus,  to  which  the  public 
will  have  daily  access  to  see  the  dcmonitrations,  a  lib- 
r.iry,  a  counting  house  and  enquiry  offite,  will  be  e»tab- 
lished  in  a  central  position  in  Paris,  and  the  jaurnal 
C'Ei*(ttit:ite  will  give  publicity  to  Ihe  results  ai  the 
-igtvncy.  The  support  of  home  and  foreign  constmctor* 
is  requested ;  and  any  apparatus  deposited  by  them  fn 
the  museum  will  entitle  them  to  a  proportionate  share 
in  the  concern.  We  giitdly  make  known  Ike  scbems  fas 
England,  and  we  shall  give  it  all  the  co-operatioa  that 
we  can. 


I 


^itbtebjs. 


Bledriiily  and  M.^giulism.     By  FLCE%nst;  itiStm, 
F.R.S.S..  L.  &  E.,  JLI.C.E.,  ProfcBior  of  En- 
gineering   in    the     University     of    Kduiburgh. 
Founh  Edition.     London  :  Loiigmaiia,  Grsai, 
and  Co.     38.  6d. 
Prof.  FLBEMixt;  Jbkki.s's  text  book  od  dtjctridtvij 
and  magnetism  is  too  well  known  to  call  for  tniicn  ' 
remark  from   us.    It  is  the  work  of  an  tf-imneot 
clGctnci.-ui,  and  a  writer  who  treats  his   subjocL  ti\  | 
an   origitial   and   masterly    nunner.      ■Ml    Eii|;liiih.i 
electrical  text  books  prior  lo  its  appeanuue  fi>l- 
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lowed  the  ume  hackneyed  groove,  and  employed 
the  noie  familiar  illustrations  ;  but  this  or  Frof. 
Jenldn,  if  it  displayed  and  still  displays  marks  of 
baste  in  its  pre^ration,  showed  also  a  plan  and 
trestmeot  founded  on  an  intelligent  grasp  of  the 
whole  subject,  and  not  on  an  ingenious  compilation. 
The  new  edition  is  an  exact  reproduction  of  former 
ones,  with  an  appendix  on  the  telephone  and 
microphone  added. 

In  referring  to  the  fact  that  a  ven,'  thick  iron 
diaphragm  will  5er\'c  for  the  telephone.  Prof. 
Jenkin  says  "The  word  benJ  may  be  quite  inappli- 
cable to  such  a  case,  but  the  surface  opposite  the 
magnet  does  certainly  advance  and  recede,  or  it 
would  not  transmit  sound  to  the  air  in  contact  with 
iL  This  alternate  advance  and  recess  would  take 
l^ace  if  instead  of  a  f  ])late  we  had  a  rod  many  feet 
or  manv  yards  long.  A  far  more  singular  fact  has 
been  discovered  by  many  observers,  namely,  that 
aon-tnagnetic,  and  even  non-conducting  substances 
might  be  used  instead  of  a  ferrotype  disc  in  the 
receiving  instrument ;  and,  lastly,  tliat  the  receiving 
instrument  will  work,  though  ierj-  feebly,  with  no 
disc  whatever.  In  this  case  it  seems  clear  that  the 
Page  effect,  as  it  may  be  called,  i.e.,  the  noise  made 
by  the  magnet  itiielf  as  its  particles  rearrange 
tfaemselvcs  with  each  change  of  stress,  is  the  source 
of  the  sound  heard.  This  sound  becomes  articu- 
late as  soon  as  its  increase  and  decrease  follow  the 
increase  and  decrease  produced  by  the  voice  at  the 
■endiiig  end.  It  is  obvious  that  when  the  currents 
sent  are  those  due  to  Bell's  disc,  the  sound  from 
the  Page  effect  must  approximately  at  least  cor- 
respond with  those  which  the  ferrotype  receiving 
disc  would  give  off.  Thus  when  the  ferrotype 
receiving  disc  is  present  we  hear  at  least  two 
simultaneous  voices,  the  voice  of  the  disc,  which  is 
strong,  and  the  voice  of  the  magnet  that  is  weak. 
When  for  the  ferrotype  disc  we  substitute  a  wooden 
phite,  this  plate  will  act  as  a  sounding-board  for  the 
Page  efl^t.  \Vhen  the  plate  is  a  conductor,  cur- 
rents will  be  induced  in  it  by  the  change  in  the 
magnetic  iield,  and  these  will  tend  to  move  the 
plate  io  such  a  way  as  to  give  a  third  source  of 
sound  which  might  be  called  the  Ampere  effect. 
A  fourth  source  may  be  due  to  the  sound  produced 
in  the  wire  itself  as  the  current  changes  in  inten- 
sity ;  this  sound  was  first  observed  by  M.  Uetarive, 
and  his  observations  have  been  lately  conlirmcd  by 
Dr.  Ferguson  in  Edinburgh." 

This  18  all  admirably  clear  and  a  good  example  of 
Prof.  Jenkin's  talent  for  expounding  scientihc  re- 
sults. We  should  have  liked  to  give  his  account  of 
the  experiment  of  Mr.  Gott  at  St.  Pierre,  in  which 
the  coil  of  a  siphon  recorder  suspended  in  a  mag- 
aetic  field  was  used  as  a  telephone,  but  we  have  not 
the  space.  In  regard  to  the  nasal  tone  of  the  tele- 
jdione.  Prof.  Jenkm  is  of  opinion  that  the  disc  fas- 
tened at  its  periphery  is  not  free  to  follow  the 
impulses  of  the  voice  with  perfect  truth,  but  has 
peculiar  modes  of  vibration  of  its  own  which  modify 
the  sound.  The  disc,  free  at  its  edges  in  Niaudet  s 
fonn  of  telephone,  is  a  better  articulator  perhaps 
for  this  reason. 

In  speaking  of  the  microphone,  Prof.  Jenkin  cites 
Prof.  Tait's  calclulation  that  the  telephone  currents 
are  a  thousand  million  times  less  than  ordinar)' 
t^ephone  currents,  and  infers  that  if  sound  vibra- 
tioM  are  employed  to  modify  the  resistance  in  a 


telegraphic  circuit  including  a  telephone,  this  tele- 
phone will  produce  a  corresponding  sound  provided 
the  change  in  resistance  amounts  to  one-millionth 
of  the  resistance  of  the  whole  circuit — a  fact  which 
enables  us  to  comprehend  the  marvellous  action  of 
the  microphone  and  the  Edison  carbon  telephone. 
By  a  singular  omission  no  mention  whatever  is 
made  of  the  microphone  receiver  of  Prof.  Hughes. 


Le  TiUphotte,  h  Micraplume,  £t  U  Phottographe.  Par 
Le  Ccmte  The  Do  Moncel,  Mcmbre  de  I'lnstitut 
Paris  Libraire.  Hachctte  ct  Cie.  Illustrated  with 
67  Woodcuts. 

A.VYTHING  from  the  pen  of  Count  du  Moncel  is 
sure  to  be  first  rate,  and  this  latest  volume  of 
Hacliettc's  BihUothequt-  dis Mer<'eilUs\i  no  exception 
to  the  rule.  The  recent  scientific  marvels  of  which 
it  treats  have  not  had  a  more  eloquent  and  enthu- 
siastic expounder  and  student  than  him,  and  the 
best  fruits  of  his  literary  art  and  scientific  skill  are 
to  be  found  in  this  volume.  He  begins  with  the 
earliest  history  of  the  subject  and  ends  with  tfae 
latest  theories  and  results.  All  the  apparatus  of 
the  telephone,  the  newest  forms  of  microphones  and 
phonographs,  are  fully  illustrated  and  described, 
and  the  explanation  of  the  microphone,  in  which 
work  M.  du  Moncel  has  had  so  large  a  share,  is  very 
full  and  exhausti^-e.  We  would  recommend  an 
early  translation  of  this  book  into  English. 


iDhs. 


Mb,  Erison's  representatives  in  this  country  are  SO 
inundiitcd  with  letters  of  inquiry  that  it  is  almost 
impossible  to  open  them. 

Wk  have  authority  fur  stating  that  the  Edison  mode 
of  electric  lighting  is  by  the  incandescence  of  a  resist- 
ing metal. 

It  is  proposed  to  bring  out  at  an  early  date  a  large 
"  Edison  Electric  Lighting  Company,"  with  a  view  to 
filling  the  immediate  demand  for  electric  light  (until 
Edison's  system  is  ready)  with  the  other  means  at 
command. 

The  Telephone,— We  are  happy  to  see  that  the 
French  Jurors  have  recognised  Professor  Graham  Bell 
as  the  chief  inventor  ot  the  speaking  telephone  by 
awarding  him  a  grand  prize. 

Wk  hear  that  the  Bell  Telephone  Company  London, 
are  about  to  take  action  against  the  Carbon  Telephone 
Company,  London.  The  same  company  also  pre 
notice  that  they  will  require  an  annual  payment  or;tt3 
per  telephone  (the  first  year  to  be  paid  in  advance) 
from  all  parties  using  telephones  without  paying  a 
royalty  to  the  Company. 

We  also  learn  from  the  Operator,  U.S.,  that  action 
has  been  taken  by  the  Bell  Telephone  Company  against 
the  American  Speaking  Telephone  or  Gold  and  Stodi 
Company,  both  of  New  York,  to  decide  whether  Pro- 
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fscsor  Bell's  patents  include  the  principles  of  the  other 
tcIephuBM  iis^  by  ih<*  tatter  company.  The  best 
patent  lawycrr^  in  America  have  been  retained  od 
either  tide,  Mr.  E.  N.  Dicke^ton,  of  New  York,  who 
'••ppearad  for  the  We^iern  Union  in  tbe  recent  quadrxi- 
plez  suit,  and  Mr  Ch;iuncey  Smith,  of  Boston,  being 
lor  the  Be!l  Telephone  Company,  nnif  Mr.  (icorjfe 
GlRon),  who  acted  for  Professor  Morse  in  his  suits 
vith  Bain  and  others,  being  the  Icadinj;  counsel  for  the 
'Gold  and  Stock.  The  suit  ii  brought  in  Uoston,  the 
New  York  Courts  being  so  charged  with  cases  that  the 
trial  m'tgbt  br  postponed  for  four  or  five  years.  Two 
months  nax  lieen  granted  the  Gold  and  Stock  to  filr 
an  answTr,  and  the  trial  will  then  probably  Ial:c  place ; 
but  it  i.t  thought  that  the  CJiftcwllI  not  be  decided  in 
less  than  two  jearx,  Thii  1ri.il  will  probably  sift  out 
th«  share  of  merit  belonging  to  each  of  the  claimants 
of  lelrphone  inventions. 

Am  improved  mechanical  telephone hnsHeen  patenlod 
in  America  by  Mr,  .Srhuyter,  S,  I'arsnni,  and  others.  It 
'Consists of  a  ctoth  or  Irxtilc  dinphragm  mounted  on  an 
■pen  wooden  case.  The  m.iin  wire  is  connected  lothc 
diaphragtn  by  n  numlier  of  imnller  hrHiich  wirea.  It  is 
hvng  froin  iniul.itors  made  of  slicepikin,  placed  an  a 
Crame  willi  a  central  opening,  Uie  frame  and  sheepslcin 
being  sliticd,  and  the  sheepskin  strengthened  at  the 
»lit. 

Ih  oar  review  of  Professor  [•lecminejenkin's  "  Elec- 
triciljr  and  MagnctisDi,"  in  this  number,  we  give  iin 
Ihteresting  extract  on  the  theory  of  the  telephone. 

In  the  Archivti  Jfetrtandahrs,  tome  XIII.,  jmr  Hv., 
is  to  be  found  an  account  of  experiments  made  to 
determine  the  strength  of  the  currents  traversing  the 
circuit  of  a  Bell  telephone  in  action.  A  sound  composed 
of  8So  vibrations  per  second,  causing  the  diaphragm 
to  vibrate  with  an  amplitude  ot  onc-thouMndth  of  a 
millimetre,  produced  currents  in  the  circuit  whose 
intensity  was  equal  to  O'OOOO^jtaclcctro-m'ignetic  units. 
The  resistance  of  the  circuit  was  70  Siemens'  units. 
Th«  results  were  dctennined  by  the  decomposition  of 
water.  Sound  waves  executing  440  vibrations  a  second 
produce  8S0  currents  a  second,  which  are  capable  of 
decomposing  748  millionths  ul  a  milligramme. 

Tub  following  are  the  principal  results  of  Mr.  W.  J. 

Hitler's  cxperimerits  on  the  mechanical  transpDisaion 

)  oF  sound  by  <^l:ctcl)ed  wires  and  diaphragms,  as  pub* 

Utbcd  by  him  at  the  Dublin  meeting  of  the  British 

Association  ; — 

In  general,  jgreater  volume  of  sound  accompanied 
increased  depth  of  tlia  rim  or  mouthpiece  round  the 
stretched  diaphragm,  but  the  sounds  were  hardly  SO 
distinct  as  when  the  rim  was  kept  shallower. 

The  wire  was  usually  attacbcd  to  tUo  centre  of  the 
disc,  but  in  some  cases  good  results  were  got  when  the 
wire  was  led  Ihiongh  a  cylindrical  holKiw  piece  of 
wood,  aiid  terminated  dote  to  the  disc  ;  indeed,  a, 
hollow  piece  of  wood  nUAout  a  disc  did  very  well, 
iltgh-pitched  voices  arc  more  easily  heard  than  deep. 
Strong  voices.  The  wia-s  (of  copper)  No.  33  and 
No.  40  as  a  rule  required  to  be  more  or  less  tightened 
up  to  a  degree  *-*rying  with  the  heaviness  of  the  wire. 
Toe  SDunJ  is  increased  with  a  tight  wire,  and  the 
/Volume  of  sound  appeared  to  be  increased  with  a  heavy 
wrre;  thus  with  No.  8  telegraph  wire  the  sounds  wore 
faller  and  stronger  than  in  thinner  wires,  and,  probably 
owing  to  lis  high  tcntson,  flint  sounds  were  more 
readily  transmitted.  In  ail  cases  the  individual  voice 
^Vould  uc  cjuiiy  distinguished,  though  modified  more  or 
by  tile  atnKMure  and  material  of  the  mouth  and 
arpiects. 


Tms   MtctorKONR.— a  very  ne*t  portable 
phono    ha*    b«en    dnviied    by    M.  Trauvf,   Paris, 
resembles  a  small  cylindrical  hand  lantern  with  a 
in  its  ude ,  the  candle  being  replaced  by  the  upr 
sinck  or  pencil  of  carbon,  which  issupported  by  a  1 
floor  ana  ceiling. 

AiJSKicAN  makers  are  said  to  be, shy  of  maku, 
microphones,  because  of  Edison's  carbon  telephoae 
patents.  Yet  very  good  proof  of  the  novelty  of  tb« 
microphone  to  Americans  is  to  be  found  in  (he  fact 
th.-tt  experimenters  there  are  still  being  surprised  oter 
the  earliest  of  its  feats. 

A  MPcriAVicAL  microphone,  or  rather  telephone,  i 
annoiinrrd    from    Cindnnati.      Mr,    Israel    D.    Jewet 
Oniggisl,  St.  Omer,  Indiana,  has  invented  a  coatrivanc 
called  4n  "  agaphone,"  which  is  said  to  be  capable  1 
transporting   sounds,  music,   speech,  nod    watcb-ticli 
over  a.  wire  nearly  half  a  mile  long  without  the  aid  c4 
electricity.      It    has   not  yet   been    patented,  and   the 
explanation  is  not  forthcoming;  but  it  may  turn  out 
to  DO  an  improved  "  string  telephone." 

Thi  Phokockai'ii  wil[  henceforth  be  sold  in  America 
to  all  purchascni,  without  any  royalty  to  the  Phonogr 
Company,  for  100  dols.  [/5}  or  200  dols.  (jfio),  accor 
ing  to  the  finish  of  the  instrument, 

M.  BouELtASb,  the  eminent  French  satanl  who  \»ie\ 
pronounced  the  phonograph  s  ventrikKjuiol  fraud  ar 
the  microphone  an  acoustical  faumbtur,  has  probably 
had  his  doubts  wt  at  rrst,  for  at  the  tfann  of  October 
;th,  Count  du  Monccl  again  exhibited  the  "singing 
condenser'  and  the  phonograph  before  Ihc  entire 
Academy,  leaving  it  to  the  members  to  Daak«  tbe 
experiments  themselves. 

Tmx  Tklbmachok.— By  his  electric  tdemachoD, 
Mr.  William  Wallace,  electrical  manufacturer,  of 
Ansonia,  Conn.,  U.S.,  is  eimblFd  to  transmit  power 
from  Iho  Naugatuck  River  to  his  factory,  a  ouartcr  of 
a  mile  off,  with  a  loss  of  som<!  30  per  cent,  ol  the  cur* 
rent.  The  tclrniachon  comisls  o(  a  dynamo -electric 
machine,  for  Iransfornung  mechanical  power  into  elec- 
tricity, and  an  electric  motor,  which  reverses  this  opera< 
tion,  and  turns  the  current  into  power.  It  is  this 
apparatus  that   Edison  alludes  to  in  his  account  of  his 

Kans  with  the  electric  light.  As  it  exists  at  present, 
r.  Wallace's  dynamO'Otaehine  Only  feeds  eight  s«parat« 
electric  lights,  each  being  reputed  to  etpiol  4,000 
candles. 

The  Liverpool  city  authorities  intend  applying  to 
Parliament  for  powers  to  adopt  the  electric  light  for 
general  illuminalion,  and  the  cootccnplated  purcaaM  of 
the  gasworks  is  put  off. 

LuwiNoUB  P.Msr  (Patent  No.  4153.  1677).— W.  H. 
Balmain  involvea  the  novel  idea  of  mixing  paints  and 
varnishes  with  a  ohoiphorescent  salt  (such  as  a  mixture 
of  lime  and  sulphur).  Tliis  composition  will  store  up 
daylight  and  give  it  out  by  night.  Practically.  Mr. 
Bidmain  applies  it  to  dork  facet, ^t  his  patent  claims 
its  use  for  nil  kinds  of  lighting  purposes.  Rooms  nnr 
bo  painted  with  and  Streets  coated  so  as  to  bMorae  MU- 
luminous,  ships'  buoys,  and  all  manrMtr  of  tiling*. 

The  American  Goj-light  yournal  thus  paraphf.^.^, 
the  report  of  Mr.  G.  H.  Slayton,  the  surveyor  of  Ibs 
Chelsea  Vestry,  on  the  electri c- light ;  "When  •lee*! 
tricity  can  supersede  gas  as  a  means  of  illuminalionJ 
both  in  price  and  quality  of  light,  it  will  probablr  *^' 
adopted."    Probably. 
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Hamlby  Skating  Risk  has  a^^ain  opened  for  the 
sesson,  with  an  electric  tight  of  500  candle  power, 
costing  only  3d.  per  hour. 

i  We  are  glad  to  learn  that  Dr.  Alexander  Muiriiead 

has  obtained  an  excellent  dupli-x-batancc  with  Muir- 
head's  Artificial  Cable  .it  thi.-  M.-Klr.-ts  end  of  tlic  R;iKti!rn 
EatCDsi on  Company's  Madras  to  Fcnang  Section.  Dr. 
Moirhead  is  now  on  his  way  to  Pt;n;ing  to  cst.iblish  the 
balance  there,  and  so  csmjflote  the  arrangements  [or 
duplex  working, 

Mb.  Thouas  Letts,  the  well-known  st.itioncr,  of 
72,  Queen  Victori.i  Stri-ft,  has  published  a  series  of 
finely -executed  maps,  or  charts,  iniendeil  an  a  news- 
paper reader's  companion,  ur  index  ti>  "  Utuful  Know- 
ledge." There  are  230  maps  in  the  entire  series, 
including  maps  of  cities  and  special  localiti<^s.  The 
prices,  monnted  on  cloth  and  unmounted,  raii^e  rr<jm 
as.  6d.  to  6d.  From  the  specimens  sent  us,  we  should 
say  that  these  handy  maps  will  be  of  use  and  interest 
to  many  telegraph  engineers, 

Tms  Tblkgrapm  to  the  CaI'E.— The  Legislature 
of  Cape  Colony  has   passed   an  act  authorising  the 

Sayment  of  a  sum  not  exceeding  ;ti5,oo:i  a  ye.ir  fur 
Fteen  years  as  a  subsidy  in  aid  of  a  line  cunnceling 
England  to  the  Cape,  and  N.it.il  has  agreed  to  pay  a 
similar  subsidy  of  £5.otK>  a  year.  Mr.  Thomas  W.itson, 
President  oi  the  Cape  Town  Cliambcruf  Cunmierce, 
advocates  in  the  TimM  of  October  aS  a  land  line  in 
preference  to  a  cable.  Aland  line  from  Kh.krtoum  to 
rart  Durtan,  Natal  (2.500  milus  .-is  the  crow  Hies), 
woilld,  at  ;£300  a  mile,  cost  only  half  a  million  as 
■gainst  jfi,3O0,O00  for  a  cable,  and  would,  he  thinks, 
help  much  to  suppress  the  slave  trade  and  open  up 
Central  Africa. 

Tm«  underground  cable  from  Strasburg  to  Kiel, 
1,200  kilometres  long,  is  now  working  with  complete 
success, 

A  Burnt  Cable, — Oi  the  many  curious  haps  and 
mishaps  that  bofall  submarine  cables  it  might  be 
deemed  that  injury  by  fire  is  the  most  unlikely.  Never- 
theless, the  P.  O.  Cable  across  the  Firth  of  Forth,  con- 
taining four  conductors,  was  recently  interrupted  by  a 
fault,  found  below  high  w.atet  mark,  which  had  been 
caused  by  a  fire  kindled  with  shavings  when  tlie  tide 
was  low.  The  gutta-percha  of  the  core  was  melted 
away  leaving  the  conductors  in  contact  with  the  iron 
sheathing, 

A  CABLE  between  Alsen,  Scliicswig,  and  Ftihncn, 
Denmark,  was  laid  on  September  28. 

A  THIRD  edition  of  Prescott's  "  Electricity  and  the 
Electnc  Telegraph  "  is  now  in  the  press,  and  a  second 
edition  of  his  book  on  the  Telephone  is  also  in  prep.i- 
ration.  A  good  deal  of  new  matter  will  appear  in  these 
new  editions,  particularly  on  the  Electric  Light  and 
the  Carbon  Telephone,  which  has  recently  been  greatly 
improved. 

The  Eastern  Telegraph  Company  announce  the  ex- 
tension of  their  submarine  system  to  Cyprus,  The 
cable  has  been  successfully  laid  by  the  Telegraph 
Construction  and  Maintenance  Company  between 
Alexandria  and  Larnaca,  and  was  opened  for  trallic  on 
the  18th  inst.  This  puis  Cyprus  in  direct  telegraphic 
communication  with  Malta,  Gibraltar,  and  England  ; 
also  with  France,  Italy,  Greece,  and  Constantinople ;  and 
on  the  other  side  with  Egypt  and  India.  This  com* 
pany's  recent  extensions  to  Besika  Bay,  Crete,  Con- 


stantinople and  Cyprus  have  been  established  by 
agriroment  with  her  Mij^-sty's  Government,  and  are 
workwl  throughout  by  lelsgraphists  under  tlii;  com- 
pany's control. 

TnK  Cienfiieijos  to  Santiago  section  of  the  Cuba 
Submarine  Company's  cables  repaired  last  April  is 
again  interrupted,  but  traffic  is  kept  up  by  the  duplicate 

line, 

TiiE  Eistern  Telegraph  Company  have  sent  out 
several  hundred  niilis  ot  ciiblc  with  core  sheathed  in 
brass  tape,  to  test  whether  or  not  it  will  withstand  the 
teredo, 

TitK  Cash  ok  Mk.  IIvrri.s'u.  —Mr.  Richard  Herring, 
of  St.  Mary's  Road,  C'.inonbury.  is  the  spirited  exponent, 
both  in  lectures  and  pamphlets,  of  his  battles  with 
wliat  he  calls  the  ris  hfrtiii  of  the  postal  telegraph 
authnriiii's.  As  far  back  as  1S70  .Mr,  Herring  brought 
l)efi>re  (lie  rioticL'  <•(  the  postal  telegraph  <lepartment 
an  improvcJ  Morse  whicb  marked  the  slip  transversely, 
thus  condensing  the  message  and  saving  paper,  lie 
was  told  that  it  must  be  made  to  emboss  the  paper 
before  it  could  be  tried.  He  made  it  do  so,  and  the 
instrument  was  tried  in  January,  1871,  but  condemned 
because  it  did  not  mark  the  signals  in  ink.  The  ink- 
marking  type  was  then  tried  before  Sir  William 
Thomson  and  Prof.  Flceming  Jenkin  in  October,  1S72; 
but  Mr.  Herring  was  dissatisfied  with  this  trial,  alleging 
that  the  referees  did  not  keep  to  the  terms  agreed 
upon,  A  further  trial  by  automatic  sender  was  then 
suggested  by  Mr.  Jenkin.  Mr.  Herring  wished  that 
Messrs,  Clark,  I''orde,  and  Co.,  who  had  already 
reported  favourably  on  the  instrument,  should  be 
present  at  the  trial  in  his  favour,  while  the  above- 
mentioned  gentlemen  represented  the  postal  authorities, 
Mr,  Scudamore  agreed  to  this ;  but  no  such  trial  ever 
came  off,  altliough  Mr.  Herring  had  incurred  consider- 
able expense  in  preparing  for  it,  and  engaging  Messrs. 
Clark,  Forde,  &  Co.  On  July  4,  1874,  Mr.  Scudamore 
wrote  to  Mr.  Herring  that  the  experiments  with  his 
instrument  had  now  ceased,  and  the  department  had 
decided  not  to  use  them.  Thus  the  department  seems 
to  have  broken  its  promise,  and  to  have  caused  Mr, 
Herring  considerable  loss  in  time  and  money.  It 
makes  no  offer  to  reimburse  him,  and  the  legal  advice 
which  he  has  obtained  counsels  him  to  the  remedy  of 
a  petition  of  right  against  the  Crown,  and  opines  that 
it  is  a  case  for  n  jury,  by  whom  substantial  damages 
might  be  returned.  Mr.  Herring  would,  however, 
doubtless  be  saiislied  by  the  trial  formerly  arranged 
for  being  faithfully  carried  out  now. 

It  is  reported  that  the  Greal  JSastern  is  to  be 
employed  in  the  transport  of  cattle  from  Texas  to 
London,  She  will  carry  2,200  head  of  cattle  and  2,600 
head  of  sheep, 

Pboff.ssor  Gr.miam  Bell  (according  to  the  5«VHi/^c 
American)  thus  writes  to  an  American  friend  :  "  If  you 
want  to  know  the  reason  why  inventors  are  more 
numerous  in  America  than  they  arc  here,  come  and 
live  for  six  months  in  England.  If  you  wish  to  know 
how  it  feels  to  be  brimful  of  ideas  and  yet  to  be  unable 
to  have  one  of  them  executed,  come  to  England.  If 
you  wish  to  know  how  it  feels  to  hare  to  wait  for  a 
month  to  have  the  simplest  thing  made  and  then  be 
charged  a  man's  wages  for  two  months,  come  to 
England." 

Thb  Bunkl'Mfhone. — The  bunkumpbone,  of  Amcri- 
can  origin,  is  an  ingenious  combination  of  the  telephone, 
phonograph,  and  other  phono -grippes  designed  for  tlie 
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czc)gs>v«  iiM  o(  financiers.  It  consiiits  es««ntial)y  of  a 
metallic  dUc  in  a  »lnle  of  vxccsiirv  vibrxlion,  and 
liavinK  lli«  property  of  (Hilling  in  muv«fnL-nl  mftnyAlhor 
discs  at  the  saitiv  sort  tn  our  continent  of  simpletons, 
Kod  of  aUnclin{{  tlioe  Kuropv^in  diicn  \iy  an  sction  a* 
eaerifetic  as  it  is  well  dis^imulali-d.  TM»  <Iitc  la 
actuated  by  submarine  cables,  tUc  chief  of  which  con- 
nects llie  City  of  New  York  with  the  InilHulc  of  FtJii)C«. 
The  attraclini;  disc  is  of  silver,  and  it  hns  the  wcickt 
and  cxterniil  appcfitsitcv  of  a  dullar.  The  attracted 
diics  resemblt  ordinary  rrn/-rour. 

This  apparatus  is  bcin);  experimented  upon  at  this 
moment  with  ([rent  success.  Tlicy  liavc  shown  us  at 
the  Figarit  oflicf  this  same  tiunkumphoni'  as  a  marvel 
inexplicable  hs  the  mystic  cabinet  of  the  Davenport 
Brothers.  Wc  have  dismouotcd  the  little  machine,  nnd 
aflcr  having  seen  wl>at  was  iii<itii«,  we  have  said;— 
'"Gngo,  ftiend  Gogo,  Iho  Frenchman  is  a  bom  fool, 
ch'cijbody  knows  that ;  but  he  hasn't  <iiiitc  got  used 
lo  Ameiican  humbug*.  Gp£0,  beware  I" — Le  Figaro, 
Paris. 

CoMPOUKD  LiCKTKivc. — Mr.  E.  H.  Pringl*,  in  a 
letter  to  Nattirt,  October  3rd,  stales  that  "  compound 
lightning  llishcs,"  or  discharges,  where  several  fl.tshen 
follow  each  other  tajndly  in  the  same  track,  arc  to 
be  seen  in  almost  cvc^  tropical  thundcrstonn,  Whea 
the  flashes  succeed  each  other  quick  eciouffh,  ihecRccI 
is  "  beaded  lightning,"  It  is  singular  th^t  the  einclricity 
should  collect  so  rapidly  ;  for  the  after-flashes  do  not 
Seem  to  be  merely  residual. 

LoKoiTUDR  nv  TBLCflRAPH. — As  a  specimen  oi  the 
prcci^iion  now  attainable  in  the  delvrniination  of  lonoi- 
tudesby  galvanic «{fnals,  we  may  (|^aote  the  Uirce  results, 
■abtflincd  al  different  limes,  and  in  different  ways,  for 
'ihe  difference  ol  loneilude  ol  Greenwich  Observatory 
and  Harvard  Obscnratory,  Cambridge,  Mass.  They 
nie  as  follows;— 

li.    m.       s, 
la  1866,  by  Anf^lo-American  Cables...  4     44     :ii'oo 
111  iB;o,  l^  Freoch  Cables,  to  Dixbur>  4    44     30'99 
In  (871,  by  French  Cable,  to  St.  Pierre  4    44    30*96 

TotaMASi's  Rklav— We  recently  gave  an  abstract 
of  some  espeiim^ots  made  by  M.  Tommasi  on  ihtj 
Atlantic  Cable  taken  from  \h«  Campus  Hfndus  (bnllflin 
l-of  the  French  Academy  of  Sciences),  an  authority 
I  which  ought  to  bv  tru^Cworlhy.  These  results  did  not 
[■ppear  to  us  to  form  any  practical  test  of  the  nppa- 
mluii,  hut  we  gave  theni  fur  what  Ihey  were  worth. 
Mr.  Weaver,  General  M.insger  of  the  Anglo-American 
Telegraph  Company,  hovravcr,  informs  us  that  these 
Kiullsare  erroneous,  and  that  Ihe  rehty  was  a  compete 
bilure.  We  are  not  surprised  at  this,  for  it  ignores 
the  esserttial  fact  of  a  Tarving  icro  in  flubmatinc  tele 
ifraphy,  aod  its  much  vaunted  iiensilivi.-nrs.<  ix  only 
exhibited  through  rcisistanco — induction  being  Rl»»cnt, 
Wc  have  condemned  this  relay  before,  nnd  arc  now  not 
sorry  to  be  able  to  expose  the  holtowivcss  of  its  prctcn- 
fllons  for  practical  subaiariiic  wi^ik. 

ErrnCT  or  pRsssuRK  ox  Uisnufrivt  Discmakoss  id 
Am.— Mr.  j.  E.  H.  CotdoD  bos  been  stuiJying  tbecfTcct 
of  changing  air  pressure  on  Ihc  Icuglh  of  the  clcclttc  spark. 
Hi*  Bppaiaiun  cxinvistcd  ol  an  inducrion'-coil  (jiving  a 
spark  of  1 7  inches,  and  worked  by  10  dove's  cclla.  The 
diKhurging  tubes  wcic  4  feci  lun^  and  3  in.  dumctcr, 
with  a  Mufiiiig-bojc  at  one  end.  In  wtiich  a  braes  rod  slltt. 
The  inner  end  of  the  rod  was  kept  in  the  asis  of  the  tube 
by  3  glans  arms  on  an  cbunitc  collar.  TIic  whole  nppa* 
ratu>  was  insulated  on  cbottite  legs.  The  lubes  wcie 
connected  with  an  oii-pomp,  by  means  of  an  insulatiikg' 
gisMiiAe.     UicpKSsuie  was  given  by  a  [J  gaagcaboQt4 


feci  hisb.  and  the  air  dried  hy  passing  it  thronsfi  sulpkurk 
acid.  In  Ihc  eapciimcnts,  one  litbc  was  opcit  10  the  almo- 
siiheie,  anj  ihc  dischaiging  pMni  kqt  ai  a  ttandoid 
distance  from  the  ball.  The  other  tube  being  neatly 
cxbatistod.  cspoimeiMs  wcic  begun  at  low  iircssure,  a  filfli 
air  bdng  let  in  between  each  c^rvaiion.  'rhc ditdtargingl 
ditriancc  in  the  second  was  then  adjusted  to  tlkC  shoiKn 
dist.ince,  whicli  caused  the  whole  dL>chai^  to  pa)>s  in  the 
first  tube.  On  this  bcint;  nucil,  tbc  points  of  the  teound 
lube  were  again  brought  iu){Glher,  unid  ibe  Whole  <ha. 
charge  |)."i"ii:d  briween  iheni.  The  mi-an  diitancc  oflhe 
two  obsen-aiiciDs  was  taken,     The  results  were  :  — 

I.  Ffom  a  pressure  ol  11  inches  U)! ward  the  lenph  of 
spailc  i*  inTci»«ly  a»  the  jiirK^ufc. 

3,  .\ccidcnial  riicumsuncrs  tnatciiaily  irtodify  ibe 
length  ols]iark, 

T^.  Below  a  picMure  of  1  ■  inches  tbe  spaik  is  sbottct 
than  it  should  be  by  No.  i ,  the  electro- mot  ire  force  required 
to  pti'iducc  a  spark  of  given  length  at  low  pressure  betng 
greater. 

The  last  insult  agrees  with  Sir  W,  Thoouoo'a  aipcti. 
nicnls,  which  showeil  that  greater  cIcctro-motiTe  (oroc  pet 
unit  lenfith  qI  air  is  requited  to  prtduce  a  spark  m  short 
disunccs  than  long  ones.  To  this  may  now  be 
"  and  al  low  pressure  than  al  high. " 


"  T    a 

endi^i 
nen«^l 

ink." 


Elokcatiun  or  a  Comouctor  travirsio  *t  a 
CuRRiNT. — M.  niondloi  has  prescnied  tu  the  Fiendi 
Acitlcmy  of  Sdciicrs  .111  account  of  some  cipcrtmi 
uiulenaken  with  n  new  10  prove  wbdlicr  Of  not  these 
really  an  clongatiDn  ol  a  wire  wlicn  a  current  piL<urs  in 
a*  tldlund  and  Stteiniir  have  belie%-ed  and  Wiedein^nn  has 
denie^l.  This  method  is  designed  to  distinguish  mOK 
clcarlylhan  heretofore  between  thcclTeci  due  10  boding  and 
thill  due  (o  tbe  current.  Tlic  princi|ile  of  it  otmsiMs  ilL, 
intcfcAlnting  >  thin  metal  ribbon  in  the  circuit,  hy  mi 
of  atiiur  (oiiicreJ  cnnncctinnii.  Any  cRect  due  lo  hcari  __ 
will  dilatcthis  libbon  both  longitudinally  and  iransvctscly. 
so  AS  lo  increase  its  bulk  nilhoni  deforming  it.  But  the 
ciirrenc  eflccr,  if  it  take  ]il.-ice,  will  do  so  niK()ually  in  the 
two  directions,  and  will  consequently  deform  the  ribbon. 
Any  misshaping  of  t)  1:  mcinllic  band  or  of  hgurei  traced 
on  Its  siirf.ior  riught  diercfnte,  M.  IIInn<llat  reasotm,  to  be 
due  to  the  current,  and  if  there  be  none,  such  a  tfiiea 
mechanical  action  of  the  current  does  nol  esisr.  With  the 
current  from  ten  Bunscn  ccIN  no  elongation  could  he  dc< 
tecteil,  although  the  arrangement  was  cupablc  of  shotriv 
an  elong.-uion  of  0-oo»:>oo!jm,  |<r  mdie.  Kibboiu  M 
brans,  Cicrman  silver,  and  other  metals  were  cxpcrimenled 
on,  but  with  the  same  negative  result. 

ATHdSkHBulc  ELKcrmciTv. — tn  a  recent  memcsr  read 
before  the  Academy  ol  Kaples,  Prof.  Palmicrf  gives  the 
results  ol  hli  If  years  upcncnoc  of  this  subject.     He  is  of 
opinion  thai  the  furmatlon  ofacineous  meteors  and  clouds  ii^ 
,-tlways  attended  by  the  liberation  of  positive  cleciricity  ;  bidfl 
these  clouds  can  altcrwSrds  change  themjicNo  ticgativcl^S 
hy  uiduciii.'ii.     When  negative  clecti tfication  is  obsen«d,  h 
U  due  to  peilurbaiioDs  resulting-  from  discharges  at  distances 
more  01  le^s  great.     In  dry  clear  air  where  the  diilributwn 
of  t>usli>re  elccificiiy  is  normal,  tbe  pdcnlial  diminishes 
with  increasing  hei^t,  a  result  dUfcrenl  to  thai  obtahwd 
by  other  observers, 

CoNDUCTIVITT    or    SOMt  ^LrCTROLTTLS. — K.   SmSMl 

{liiKg  JJisirrl  Lunif  Sufdvu)  finds  that  the  clediic  cnn- 
duelivily  ol  s:)!utiuns  of  sulphate  of  potash,  sglph ate  of 
aluminium,  the  alums  of  9oda«  potash,  ammoiuatc  of 
iron,  ammiinialc  ol  chruiic  {red  and  green],  increases  with 
tbe  proportion  of  salts. 

ResisTAKCS  or  THs   Blscthic  Lioiit. — Professor 
W.  E.  Ayrtoo  and  John  Pertj,  of  ihc  Japan  Imperii! 
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Engineering  College,  lind  the  rcsigtancc  of  the  "  luluie 
arc  "  to  be  aa  (altows  : — 


N'cinWr  of  Gronre"* 
celb  in  icjdcfc 

80 


Kesi^lsiicc  of 

Uticry. 

12   ohmi 
34-4    .. 


(rTarc. 

30        i. 


The  Grove  cells  employed  were  o(  the  ordinary  English 
Tectlngular  forrVl  :  Ihc  afta.  at  Ih^  pliitinum  plate  irri' 
mc'rsed  being'  13  iquare  inches,  anil  of  the  zinc  plate 
35  square  inches.  The  arc  vrna  piodua^A  by  a  Dubb.Viq'a 
lamp.  In  these  results  the  Tci^istancc  ol  the  nfC  iiw 
-cresses  n»>re  rn.pidl)>  Lhm  llut  a(  ihp  b^'tciy  employed. 
If  then  the  resistance  of  the  rl«c(ric  li^ht  be  found  tg 
increase  proportionately  t-o  Ihal  of  the  battery,  Messrs. 
Ayrlon  and  Perry  point  out  thai  it  will  follow  that  cells 
BKd  for  producing  the  electric  should  be  aU  joined 
"  id  serifs,"  and  no  part  in  parallel  circuit. 

Wi  lu*e  received  the  following  cominunication,  which 
(nay  have  an  important  influence  on  gas  aha/ea  : — 

TUI  DkY.LIOILT  STDHEJI.—  eDIMM  OuT-ItaNB, 
"  Dear  Sih, — For  len  ycaia  I  hsKe  been  haunted  by  tht 
rdci  of  discorering  a.  meani  of  general  illuminatLon  which 
will  be  wlihio  the  reach  of  the  poorest,  and  expMc  ^as  for 
cfBf,  When  1  conceive  a  problem  oFthia  kind,  I  ne»cr  rest 
niuil  I  solve  it,  and  couMquenily  I  have  never  rtatetl  for 
ten  yean.  The  other  dij,  while  pacing  my  ^^cdea  walk 
in  the  twilight,  pondering  this  subject,  I  spied  a  glow- 
worm in  iIk  giasa,  and,  involunt&rily,  I  cried  out, 
^Eoieka!*  The  idea  had  at  length  burst  upon  me^  It 
b  (bis.  I  prepare  a  pboi^phorescenc  salt  of  lime,  which  by 
day  absorbs  light,  oivd  by  night  gives  it  forih  Again,  in  a 
soft,  diffused  glow,  I  cause  the  walh  of  each  iDom  in  a 
house  to  be  coated  wiih  this  salt,  for  domestic  Illumination, 
uid  I  enact  that  all  the  bouses  lining  a  street  be  white- 
washed with  it — so  that  as  darkness  coma  on,  tl)e  whole 
city,  twtaide  and  in,  shall  be  sel [-luminous.  In  this  way 
I  KOfG  up  the  light  of  Any,  and  enable  every  man,  Icir  a 
few  pence  yearly,  to  be  his  own  gas  works,  or  bis  awn 
dearie  light.  The  hicjeouwcss  of  night  is  banished  i  and 
bgrglars  are  unknown.  I  have  patented  this  process  In  every 
drilised  and  uncivilisel  country,  notably  Africa,  where,  I 
imagine,  the  negroes  wil)  wp.nt  w  apply  it  10  their  persons. 
Dk  nature  of  the  salt  will  be  revealed  in  doe  course," 

It  iji   perhapa,  necessary  to  say  that  this  letter  did  not 
bear  the  Aineiicaii  post-mark. 


Setu    patents. 


4007.  "  Mechanism  and  the  wotkinjfof  electric  clocks," 
R.  H.  BH«!inoi4  (a>mmant«ited  by  C.  ff.  Fimhabci], 
Dated  Octobti  10. 

4011.  "Arrangement  of  telephonic  circuits."  J,  H. 
HcLuHC,     Dated  October  10. 

4or6.  "Electric  lighting,  ftc."  J.  Mu»ho.  Dated 
October  11. 

4012.  "Impio*cd  atrangemcnti  fur  electric  liighting." 
J.  W.  T.  CiOBTT.     Dated  October  1 1. 

4031.  "ImpioKd  means  of  softening  or  diS using  the 
dectric  and  oihcr  light."  A.  M.  Clark  ^miiiunicaied  by 
L,  Cl^mandol).     Dated  October  ii, 

4041.  "  A.  new  and  improved  method  of,  and  apparatus 
(or,  commanicaiing  lotary  motion  to  hair  brushes  by  means 
of  clectiidty ;  applicable  also  td  other  purposes."  W. 
NoHTH.     D^ied  October  it. 


40-I..1. 


Impn^vcments  in  the  applit^^tinn  of  clvctiicify 
to  lighting  and  lieaiing  puiposcs  att<!  In  the  means  nr 
ap|.i.-iraius  ernjiloyed  therein,  St.  G.  L.  t'ux.  DaicJ 
October  11. 

G.   P.   IIaruino. 


U.  P.    Hahpiho. 


404G.    "Obtaining  electric   light.'' 
Dated  0.tubcr  i  j. 

4047.    "  ObLiining    electric    light." 
UaieJ  Ucii>lur  11. 

40fjf>.  "Hagncto.dyiiamfi.ekct(ic  machines."  J.  Ik  rat 
(ciinimanii'aceil  by  the  ^ncic'ic  Gcncralc  d'Eleclrieili'). 
l>afcd  Ociobet  14. 

4a;4,  "  A  mutcle  of  iitiEcflnilely  dividing  eleciric  eur- 
rcnis."     A,  Abmauu.     Dited  Oiitolm  [4. 

4071;.  "G.ilv.inic  bn.Heiies."  J.  M.  jonysTon  (com. 
inuiiicJicdby  W,  Vf.  URisruu),     D^idI  Octotiec  14, 

407.J,  "  An  improved  rT;tnslucent  medium  for  refltfciinf , 
refracting,  and  diHiisini;  light,  ca|i:ih!e  of  a|jp?icatiuii  to 
v3iiou«  other  purposes."  J.  L,  Pvlvermacher,  Dated 
October  14. 

40^4.  "  loiprovemeiits  canmxicd  with  means  and 
apparatus  lor  the  produaion,  application,  and  regulation  of 
electric  currents."  J,  L,  Pulvikuaciiih,  L>jied  October 
'5- 

4091;.  "Galvanic  baiteiics."  V.  H.  W-  Hiooin*. 
Dated  October  ij, 

4100.  "Improved  means  of  producing;  elcdncity  and 
the  electric  light."      h\  H.  Vahliy.     D.ited  October  15. 

4114.  "  Impiovcmcms  in  the  mettioJ  of  de.iling  with 
cEectric  currents,  whereby  tr^ey  may  be  divided  and  dis- 
tributed through  aityr»]ulred  ciumbcr  of  drcniis  for  light- 
ing and  other  purposes,  E.  J.  C.  Welch.  Dated 
October  16. 

41J6.  "  Electric  Hghiniiig.''  O.  FoaaKS.  Dated 
Oi-fuber  16. 

ing  ap]iaraiii 

4140.  "Electrical  apparatus."  Iff.  ScoTT,  Dated 
Ociober  18. 

4il>3.  "ImprovnTienw  in  the  3pplica,tion  of  elcctrLcity, 
being  an  Imperishnble  substitute  for  carbon,  and  especially 
adaptcil  todluminatian."  Ij.  N.  Ahonsoh,  H.  U.  I-AHHIf). 
Dated  Oeiobec  18, 

416J,  "A  cammuiatoT  for  double  tratismis^ion  snd  re- 
hciunn  of  Current  with  contact  10  earth  for  subiiiirinc  tele- 
graphy. E.  EoMOsrns  (communicated  by  Ic  Cumtc  E. 
Sitxacill).     Dated  Oauber  18, 

4180.  "  Producing  light  by  electricity." 

430S.  "  Improved  means  and  apparatus  for  electric 
tllumination."     C,  W.  Siemeptb.     Dated  October  32. 

4212.  "  Lighting  by  eleciricify."  C,  T.  Wriijiiti 
Dated  October  22. 

4226.  "  Ntcthod  of  and  means  for  developing  elec- 
tric currents  and  lighting  by  electricity."  T.  A. 
Edison.     Dated  October  33. 

4231.  "  Apparatus  for  the  increase  and  diffusion  of 
all  kinds  of  artificial  light."  F.  Younu,  C.  M.  Dalk. 
Dated  October  33. 

4S?S.  "Improvements  in  apparatus  for  dividing 
nnd  distributing  Or  (or  collecting  electric  currents  for 
lighting  and  other  purposes."  E,  J,  C.  Welch, 
(CompTete.)     Dated  October  35. 

4283.  "  Improvements  in  obtaining  light  by  elec- 
tricity, and  an  apparatus  for  its  application  to  illumi- 
nating purpo^e^."    J.  S.  Stokks.     Dated  October  25. 

4290.  "  Improvements  in  the  means  or  appai^Ius 
for  igniting,  regulating,  and  extinguishing  the  lights 
in  streets  and  other  lamps,"  G,  Gale.  Daled  Octo* 
ber  23.  _    . 


"Imptovemenis  Hi  or  applicable  lodcctiic  light- 
aiii-i.''     A,  S,  HtcKLKf.     Dated  Ociober  17. 
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4304.  *"A  mctliod  of  dividing  ard  distriljutinc  the 
current  produced  by  ma(,'ijetLc  baitcries  and  m.igneto 
and  (3yn»mo-dcrtt!C  nia<rhmcj  into  ui  iiidciinttw 
numbrr  ol  separate  curmila  cqtml  01  relatively  uH' 
i«<]«Ml  to  «Arh  uttior  in  qiuiiltty«r  force,"  C.  £.  Shba. 
Dated  Oeiober  36. 

4313.  "  Impropcmftnts  in  oblainine  electricity  and 
in  th«  applicaiiori  thereof  to  tlw  electric  light  «nd 
to  olher  useful  purposes."  A.  A.Cochiuiic.  Dated 
October  26. 

4315.  "Apparatus  for  nroJucing  light  by  elertriwty." 
B.  r.  Stockman.    Dated  October  26. 

4317.  "  Lamps  for  lightine  by  electricity."  F.  D. 
TlLLUHD.     Dated  October  a6. 


ABSTRACTS  OF   PUBLISHED  SPEClFICATlOre. 

140.  "  Elccir>c  lampi."  E.  T.  HcotiEs  (oomrou- 
lucainl  by  W.  Wallace,  Ansonia  Co.,  Conn.,  VJ&.).  ]>ated 
>  Januaiy  tS,  i8;8.  4*1.  "Dm  cunsists  u(  an  elceiric  wick 
Mhich  dis^cDSCS  viiiti  a  rej^tilaioi  for  atijtisting'  the  carbons. 
The  caiboiis  are  in  the  mi(]i!lc  of  two  slabs,  haviog  shaip 
ed^e»  |iaiallcl  tu  each  oilici.  The  arc  is  siartca!  a(  one 
'tamer  of  ih«  dabs  and  travels  alon;;  ihe  edge  (ill  it  airhc* 
at  Uie  other  comer,  men  c^mct  bock  a^ain,  antt  so  on,  (he 
edge  of  (Ik  (lositive  ciubu«i  beiiii;  ^-atm  anay  ami  [be  iicw 
uc  fotming  )i»cU  where  iha  icaiiutice  between  itic  WKks 
is  lea«  Iban  before.  A  lull  detCtifXioa  of  this  Uotp  14 
given  on  aTic<bcr  page. 

151,  "Elei;tric  letegmplt  co»iltxcio<s."  C.W.  Si»>ti»rs. 
Dated  Janiuty  19.  1878,  6J,  litis  eensins  in  a  mcana 
of  ptoiectiiig;  llic  cotes  of  cables  by  enclosing  it  in  a 
ahcutblfl)}  of  Dictal  tape,  the  outer  »bcalhing  ol  hemp  and 
wire  bang  applied  over  all  nlicre  required.  The  tape, 
*fhich  may  he  of  cippcr,  i»  applicil  by  a  revolving  bobbin 
or  bobbins  10  that  eai.'b  turn  <:>f  it  overlaps  on  the  last,  and 
ii  is  closed  up  by  btiiig  passed  through  a  die  or  bervrcm 
grooved  prcMmg  raUcis.  Ciindudors  ol  larxe  core  lui 
voa*«]ring  electric  bj(ht  currenis  are  advaniaErouUy 
aheatbed  in  this  manflcr,  the  shcaib  acting  as  a.  return 
wire. 

375,  "  5cnUi«ntoina«ic  apparatus  for  imnHnitting  tclc- 
Rraph  messages  with  ibe  Mone  system."  T.  J.  bditti 
(commitoicaicd  l>y  M.  k  Comte  Enalle  Stccarcti,  Turin, 
Italy),  Dated  January  ic^,  iR;8.  tod.  Thii  con«irts  of 
a  Mtidinj;  )<cy  wttb  i<\o  fiit);^!  levels  vat  (at  dots  and  ibc 
Dibit  lot  dashes,  whcicby  the  duraiwn  ol  the  dot  ami  dash 
agnala  it  automatically  controlled,  independently  cl  tbe 
dnk. 

*  391.  "  Commnni eating  signals  on  telephonic  dtcutts.'' 
JusMi^iH(xi<v  Mrl.cKR.  Dated  Jaiiuaiy  13,1878.  Ad.  This 
consiits  in  a  c(.>n)bination  of  the  telepboDc  and  tclephtjnc 
call  vrtiereby  rtie  njcre  posbiod  of  the  telephone  operates  the 
switches  so  that  tlie  C4ll  bell  in  alorjc  in  dieuii,  01  the  teltv 
B  tphom,  or  both,  us  ibe  case  may  be,  la  one  foim  of  tele- 
^hoAe  nndct  ibbi  patent  the  call  belt  ^cuii  is  closed  by 
tcucliing  II  ptru  button  on  the  stem  lA  the  telephooe,  n.d 
ihe  bell  sounilcd. 

3*7.  " Telrphooes."  Danici.  P(ti«.ios.  Daied  January 
■la.  1878.  aJ,  'llJis  describes  a  magneni-elcctric  ide- 
pncne  call,  cotnbincil  wtth  the  tclephoaie  ilsdf.  Itic 
magriM  of  the  idephotw  ctin  be  made  ol  a  ligiseitioe 
ttkftn,  and  a  small  ooil  rotaicd  by  hand  b  placed  between 
tbe  poles  as  the  atmaiuie  in  wtucli  are  generated  the 
n»*8"*">^'<ciriceur(eul».  The  cunent  b  mpidly  inter- 
tupttd  and  [lie  effect  is  to  cause  the  dlMai^t  telephone  h> 
gi«c  out  a  lotui  souiid.  Thus  t)ic  "call"  lorms  part 
ttt  the  iclepbnne  r.telf  and  no  battery    is  ie(|uited,      ^ti 


^.  "CalTaiwtticlers.ftc.'*  L.  A.  BHaasitiK  and  M.  S.I 
OS  Scisra,  Brussdl*.  Dated  January  13,  tK^S.  f>), 
ooaaiMs  in  a  relay  for  long  suboaailne  cables,  which  < 
bin^  with  the  nccdlcor  the  galvanometer  a  drrlce  which  ^ 
close  a  local  circuit  at  e»eiy  locteaK  cl  the  line  cur 
whatever  be  tbe  Use  position  of  tlie  needle  of  tlw  gal* 
nomacf ,  The  needle  carries  a  bpht  cross  arm.  from  one  end 
of  which  a  vane  dips  into  a  pan  ol  fluxl,  .tnil  fiiitn  ilta 
other  end  a  paioi  is  brought  very  close  to  the  surlncc  of  1 
pin  of  mercury.  The  local  battery  Is  coniiecled  up  to  the 
fluid.t,  and  the  Ica«(  motion  of  tlie  needle  eau»cs  the  ]m>u 
to  make  contact  with  tlic  mercury,  Uictcby  closing  tb 
local  ciicuii  ilirough  Uic  cross  arm. 

311.   " Sabmarinc telegraph  cablea."  He<iKr  CLiffoii 
I>atcfl  January  aj,    1878,  4rL    The  eAtjrct  of  this  ts 
Ruard  tn«  cores  of  aubmannc  cables  fron  iuMi  tawgtaL] 
A  riband  ot  felt,  calico,  m  tther  ftbruus  material  is< 
with  3  miitun:  of  mln,  resin  o«l.  or  marine  glue,  1 
soft  it  is  caused  10  adhere  on  one  or  both  sides  nj^ 
gaiiae.  sheet  bras*,  of   Muntjc  mdal.  fitc     It  i»  thefl' 
into  tapes,  which  arc  laid  round  ih<  core  hdically  so  aa 
overlap.     1'he  metal  should   be  entirely  coveted   wilta  lb 
tape,  or  pitch,  or  dl.    'lite  oidinary  shraihtn^  is 
applied, 

375.    "Manulacture  of  Insulated  tdtgraphle  oon^wc- 
tots."— Eiiwm  T.  Tiit;«*!«.  Dated  January  jo      '  " 
This  ooiisisls  ill  ciiclusiiig  indlt.tulfbet  die  in  . 
then  lutmng  ii  into  vulcatittr  by  hc^t  and  pit^-.,,., . 
this  way  a  nczible  vulcnmte  coie  it  pnxluccd.     Parj 
imikrtit,  or  other  waxes  may    be   usisd    to    mix  wl 
india-rubber,  the  compound  bciog  afterwards  ¥ulc 
Gutta-pcfcha  ai^d  baUtah  may  be  <iIso  UKd  in  plac 
along  with  lubber.     'VUt  lead  or  other  Hetibte  mai 
may  also  be  uscl  lo cover  otbci  hard  aitd  brittle  coverin| 
such  as  parliesinc. 

40;.  "Appatato*  (or  ivprodocing  tnuucal  and  othrt 
sounds  by  dcctndty."  A.  M.  Ci.«aK  (communicaied  by 
C.  L.  Weyhcr,  l^is).  Dated  Januaiy  30,  I8;8.  sd.  A 
simple  make  and  break  mtjsical  teteplvmc  is  hiefc  Jeacrihcd 
with  a  diaptiragm  M  transmitter  and  deiKnMiiagaitic 
ItceiTcr.      Nat  ftrantdtr!  inth. 

4uti,     "  Controlling  and   localising    electric    cur 
Luia  uc  BajAH  y  U'L.vwi^h.     Uati^l  January  ji,  iE 
lod.    Tilts  cuuslsts ol  a  imdtlicauuu  of  ihe  auA^jnn 
ayatcm  (described  in  patent  No.  1303,  1^76^,  whereby 
number  ul  luilial  st;ttiuo*  can  cummuuicatc  mill)  a  ocrUrl 
station  vrilboul  into  letence  or  tajipiitgof  tba  mcssagv. 


.•It' 


Citji  Uotcs. 


..    ,  Old  Broad  Street,  October  30,  iStS. 

Tbe  tenth  ordinary  general  mooting  i>f  sbarekol^ 
of  Ute  Bra.cilian  Submarine  Tdcsrapb  was  held  qq, 
ajth  inst,,  at  Ihe  C.innon.jtTect  Hotel  ;  the  Rigt 
Viicounl  Monc-t  in  the  chair.     The  icporl  slate 
the  Directors  recommended  the  declaration  of.' 
liividcnd  of   3s.  6d;  yet  shitre,  rAakfne  a  total 

of  S  per  cent,  for  the  year.  This  wotafd  absorb  _     

leaving  a  balance  ol  ]^55-^5-  Of  this  amount  /50/KMi 
had  bevn  placeil  to  tha  rvMrre  fund,  increasing  that 
fund  10  /l70,0t«,  and  ^S/>7S  l>*d  be«n  carried  fviward. 
Tho  Chaiimian  said  there  wcro  throo  questions  with 
vrliich  they  huiJ  lo  iJcal.  First,  tbe  grosv  income ; 
second,  the  cxpei^ses  ;  and  thiid,  the  net  income. 
Tlia  iaeome  for  the  half-year  with  which  they  we 
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^jpP '^71,085,  a*  compared  witli  JfiifillS 

U  -r,  which  ihowcH   an   incre&M  of 

_fjofi>.    "i : .  ,  however,  hardly  a  fior  cotnp'riwn 

n  malce.  %«  fxpeticaix  stiotrcd  (h.it  the  (ooond  hall* 
f\T  'V-if  wiiilly  len  productive  thui  the  fiist.    As 
1  vfiih  the  fi«t  half  of  1877  the  incrsaso  wi* 
j~C,  but  thai  wai  K>  fnr  salitfactoty,  bectu»« 
1    that,  iintwith standing  the    long-continucd 
n    in    trade,   llic   tf.iffic   of   the   rompany   h^d 
.TiLir.iv;'!  lo  a  consJdet.ible  extent.     The  tncrcise  of 
fits  on  the  cspeniCB  was  due  to  the  fiu;t  of  their  staff 
lavlne  Utiten  ttit  furloiij^h  writh  a  Frvc  pa»iage  home 
ifier  ?"■«  yean'  wrvirr,  which  was  in  accorduiKe  with 
Ih«  agreciprtt   vindcr  wMch  tliey  were  engaged,  and 
itter  the  unirormir  good  conduct  of  that  lUfl  he  did 
pel  think  *harcholo«r(\  would   hngrudge  thai  expenM. 
The  manner  in  which  the  balance  was  disposed  of,  after 
paying    5   prr  c^tit.  dividend,  was  by  adding   lo  Ihe 
rc«crv«'  fund,  to  ai  lo  r«tidcr  the  5  per  cvn\.  perpetual, 
isd  he  did  not  ihinlc  5  per  cent,  in  perpetuity  a  bad 
return  for  monev  invested.     At  anv  moment,  atto,  they 
m^t  be  called  upon  to  repair  tW  shore  end  of  tho 
cable  at  Li^b>.>n.  und  Diiectoi;  were  anzioui  to  retain 
in  hand  fufficient  funds  to  pay  for  that  outlay.     The 
qawtion  of  theit  right  to  su»|>eiid  the  payment  of  their 
it^ib  under  the  agreement  with  theHcstem  Braiilian 
Cafn(uny  was   at   prctent    in    dispute.     Nothing   had 
been  phtd  under  this  head  lincc  February  lait,  and  the 
money   bad    been   carried    into   the    accounll  of  the 
Company.     The  CODitmclion   of   the  contract  wa»  a 
matter  for  lawyers,  nnd  they,  iherefore,  thought  it  wiw 
to  retain  possMsion  of  a  sum  of  money  to  enable  (hem 
to  pay  the  Western    Braiilinn  Company  Iheir  thirdi, 
•hoald    the    mnlter    be    decided    in    ih.it    Company's 
foveur.      He  mured  th-it  the  teport  bo  received  and 
Adopted.     Sir  Jamei  AnHcrwn  seconded  Hie  motion, 
wtilch,    after    >orDe    (liKuiiion,    was    carried    tinani- 
nKNtsty, 

Th«  iWrd  ordinat)-  general  meeting  of  the  member* 
oJ  the  Weil  India  and  t'onnma  TcJegraph  Company 
WBt  held  on  the  a^ird  inM.,  to  reccire  the  report  and 
Mconnts  for  the  bIk  month*  ending  Tune  30th  last, 
and  to  declare  dividends.  Mr,  C.  W.  Earle  in  the 
chair.  The  report  and  accounLt  having  been  laken  as 
read,  the  Chairman  in  moving  their  adoption  iiatd : 
The  reveaue  account  now  presented  showed  a  greater 
balanc*  of  earMtng«  over  expenditure  than  was  shown 
by  any  ptvviaui  accounts.  Hut  in  cnnfidcring  the 
accounts  and  infiuinng  whether  it  was  thoroughly 
Miifthictory  as  regarded  the  progren  of  ihc  Company, 
ihcrcwere  some  features  which  would  not  altogether 
•Sord  a  »tisfactory  reply  to  (hat  question.  It  would 
be  observed  that  the  cxpetim  of  repairing  the  cables 
was  very  much  below  what  it  had  hitht-rlo  been  The 
average  cost  of  reptiin  of  ralilcf  na*  about  £$,voi},  but 
this  half -year  they  were  somclhini;  under  £3,000. 
The  dilTcrcoce  between  these  two  figures  turned  the 
scale,  and  made  what  would  otherwiv-  nut  have  been 
such  a  good  rrpori ,  the  best  the  Di  rectors  had  presented. 
Tbeoost  of  repairs  was  not  under  control  and  quite 
depended  upon  the  winds  and  the  waves.  As  to  t>ie 
Stems  in  the  etpfud'ture  account,  if  was  satisfactory 
to  obsen-e  that  then?  was  a  general  and  substanlial 
decrease  in  them,  which  oonld  only  be  attributed  to 
constant  watchfulness  upon  the  general  management 
of  the  company.  Every  ilcm,  indeed,  was  carefully 
ehecksd.  On  the  other  srdcoi  the  account  there  wax, 
as  noticed  in  tho  report,  a  falling  ol!  in  the  receipts, 
which  wai  no  doubl  parity  atlnhut.ibie  lo  the  very 
(eni»^  depression  of  tr.i.Je.  That  micht  of  course 
only  lie  n  (Mssin^  influence,  and  the  tide  must  turn 
voonecor  Utrt,  nnd  theo  the  Company  would  recover 
^at  ihey  had  lost  under  lh«t  head.  With  regard  to 
Ibe  "  coding  "  of  messagu,  he  feared  there  was  little 


hope  of  Intpravemcnt  in  the  receipts  of  the  Company 

being  effected  by  that  system.    On  fkpplytng  to  the 

coloflial   auihoiitics,  a>  an    inducement    lo    them    to 

grant  the  largely  increased  rate,  the  company  oSereil 

10  reduce  the  minimum  from  ten  words  to  one,  and 

charge  by  the  word;    and  it  wa*  very  questionable, 

if  that  concession  had  not  been  offered,  whether  the 

company  would  Have  been  allowed    to  Increase  the 

rate.  Itotrever,  the  »ystem  oi  coding  had  been  brought 

to  sucli  a  pitch  of  eacelkncu  that  tlie  average  number 

of  words  in  a   message   had   fallen   off   very  much, 

although  rvcry  means  haO  been  Lalcen  lo  sec  that  their 

agents  did  tlvcir  work  properly.     A  slalement  had  been 

prepared,   which  any  shareholder   coutd    sec   at   the 

company'*  olBccs,  as  to  ihe  amount  of  work  ihey  had 

to  do  in  the  West  Indies,     This  was  the  lecond  timg 

since  the  present  Board  had  becn  in  office  ihat  the 

half-yearly  meetttii!S  were  conttected  with  rvenis    in 

the  West  Indies,  which  caused  a  good  deal  of  .-ilirm 

and  eacitement.    Two  years  ago.  while  litting  in  that 

room,  Ihe  Directors,  and  the  Uovemment  also  at  the 

sume  lime,  were  receiving  tcl«grani»  an  to  the  state  of 

affairs  in   Barbadoes,  where   the  negroes  wer«  then 

rioting  and  doing  damage;  and  in  the  beginning  of 

the  present  month  a  similar  occurrence  look  pUce  id  a 

Danish  colony  in  the  West  Indies.    The  details  were 

not  yet  known,  but  they  had  he.\rd  enougti  10  know 

that  their  telegraph  had  been  instrumental  In  saving 

the  property  and  pefhaps  the  lives  of  a  great  many 

people. 

By  the  Company'*  Cable  ihe  Governor  of  St, 
Thomas  had  bMn  summoned,  with  his  soldiers  and 
men-oi.war,  to  proti?cl  women  and  children  and  pro* 
perly  from  the  pillage  that  was  going  on.  Considering 
Ihe  important  services  the  Company  rendered  to  the 
Colonies,  it  seemed  almost  ridiculous  that  the  Board 
shotdd  from  time  to  time  have  to  meet  the  shareholders 
with  the  payment  of  t  per  cent,  dividend  only  and  a 
very  inadequate  reserve  fund.  The  Company  had 
originally  been  formed  m  th  a  capital  of  /66o,ooo,  which 
was  now  nearly  doubled,  the  Company  having  been 
afterwards  Induced  toincludcagieater  number  of  islands 
and  it  having  been  found  necessary  in  conseouence  to 
duplicate  the  system  of  cables.  He  considered,  nowcrer, 
that  that  capital  had  been  usefully  augmented,  and  the 
coloniiu  had  no  cause  to  complain  uf  the  company. 
The  average  revenue  per  mile  of^ihe  six  principal  cable 
companies  was  395  per  mile,  while  this  company'.*  was 
38' 1 9,  and  that  was  really  the  cause  of  the  company's 
present  posilion,  and  it  was  not  a  revenue  adequate  to 
keeping  up  a  proper  reserve  fund,  A  representation  to 
this  effect  bad  been  made  to  the  Secretary  of  State,  who 
haid  promised  to  give  the  matter  full  and  la.ir  eonsjdera- 
tion.  He  (the  Chairman)  then  moved;  -"That  tlie 
directors'  report  and  accounts  to  the  30th  June,  iS;8, 
he,  and  Uicy  ak  hereby  adopted,  and  that  dividends  be 
declared  p.iyablo  ai  fol low's— namely,  on  First  and 
Second  Preference  Shares  at  6  per  cent,  per  annum,  and 
on  the  ordinary  shares  1  per  cent.,  free  of  income-tax, 
— Mr.  KOfd  ncconded  the  resolution. — The  Chairman, 
in  reply  to  Mr,  William  Abbott,  slated  that  one  satis. 
facir.r>-'feawre  in  the  code  system  w.is  that  it  was  help- 
ing the  mercantile  public  in  thr  Weft  Indict,  but  he 
regretted  the  constant  and  regular  dccrcaicfrom  month 
to  month  under  thai  system  which  was  working  prcju- 
dicUlly  to  this  counlrv.  With  reference  to  the  Central 
American  Comp-iny,  the  lines  opened  by  that  cornpany 
and  the  South  American  Company  were  so  far  from 
being  perfect  thftl  if  the  Central  American  Company 
w^re  Tcsntcitated  it  would  not  be  of  much  use,  aitd  the 
board  had  not  hitlicno  been  able  to  make  any  progress 
in  that  direction.  The  Chaitman  also  said  in  the 
present  state  of  matlers  the  company  would  not  gain 
oy  laying  their  own  cables,  as  the  lines  of  the  Centra! 
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American  Company  wen  all  broken  domi.— The 
moIullOR  wi'  tn«n  carried  iinxRlmoiuly,  and  a  vote 
of    thanks    to   ihc   Chairman    tcnnirutlcd    the  meet* 

IK- 

Tlie  report  of  fhc  diirclorc  or  ihc  Eauiccn  F.xicnsion, 
Aiulralasia,  and  CttioB  Tdc|;riiph  Company  Halca  thac 
ttie  gfotA  euninjjs  ol  (he  Company  tot  llic  half  year  haic 
amounttd  10  j£iji5.4Si.  Ttic  woiktng  cspcntca,  cmt  of 
repaiia  aixl  niBiiKcnAncc  uf  cables,  n«w  land  lines  and 
!iistiumnit4  fof  ihc  rsiaihlinhmeni  of  dLipIcz  woikinj;  on 
the  Madias- Pen  ang  Cable,  payment  o(  income  tax,  tnicmt 
Dn<lclfciiiui», /vc„  Aiii(iume<lu>^6i.i]i|leavinjf  a  balance 
oI  iinTu  fyi  the  hall-jrcai  of  £7^,260.  Two  intciim  dUi- 
dciiila  of  t|  pa  ccnu  cacb,  Bmcujiiling  («  ^49,937  IDS., 
have  Lecn  disliibuird,  lrA¥iug  Ihr  sum  of  ,^24,333  lu  be 
caificfl  foiwaid  10  the  nexi  half-year.  The  TclcgM(ihii: 
Confeicncc,  referred  to  in  the  last  report,  was  held  at 
Mclbuuinc  ill  May  last,  when  Ihc  t]iicstii,'i)  ot  ilupticaiiii); 
the  Autxalian  ral>k  was  fully  ili*cu>i*<Tl,  the  rrstilt  licin;f 
■hat  Ibc  G»einnicntH  of  VjcEiiria  and  New  Souih  W^lcs 
wcic  cmpowticJ  li>  ciilti  into  an  agttcm^nC  with  ihc  C0111- 
pany  for  a  KConil  cible  between  Singapore  anil  AiiMialia 
lor  an  annual  sulisidy  of  /33.400,  payable  for  ivrmty 
ycaift,  Negoiiaiioiis  hare  since  been  carrinl  on  with  (he 
repicsenia lives  of  ihe  Govrtnmcms,  which  ihe  diieciois 
hafc  ihc  satisfaction  of  tt.iiing  have  resulted  in  an  agree- 
ment nn  the  above  basis,  the  terms  of  which  will  be  sub- 
niiucd  for  cai>fiim;iiiihn  to  ihcexiranrdmary  gemal  mcRing 
10  be  hdd  at  thcronchiKion  of  the  oidinary  general  mcccin^, 
together  with  rrsolultoiia  empowering  the  difrciois  to  cany 
the  same  into  effect.  Ttic  impoitance  ol  this  duplication 
as  a  protection  of  the  Company's  lr.if]ic  wilU  >t  is 
bclievcid.  be  apparent  to  i>ie  khaicholdcts,  I'hc  fresh 
capital  tiquiied  is  jCC^cooo,  which  the  dircciors  pro- 
pose to  tais«  by  Ihe  issue  of  dcbcmiuics  rcdccmalile 
within  twenty  years.  The  meeting  is  announced  fo<  ihc 
6^1  pr(>x. 

The  annual  report  of  the  Western  Union  Telegraph 
Crwnp.iiiy  shows  ihc  biisinrwol  liip  year  has  resulted  in 
revenue  accruing  to  the  company  9.3J5.SIQ  dols.,  cs- 
pCDSCS,  6.i73v8lo  dols.  The  nctjprofits  (after  rescrvine 
amount  sufficient  to  meet  the  claimsoE  Ihe  Atlantic  aoa 
Pacific  Tclcgmph  Company  under  exislitig  agreements) 
being  ^,iGt,M9  dols.     'llils  h.'^s  been  applied   in  [uui 

3uartcrly  divinend*  o!   ij  per  cent,  each,  to  interest  on 
ebi   45,1,741    dols.,  to   sinking    fund    appropriations 
79,1^741  dols,,  le.iving  Mirplus  of  net  revenue  for  the  year 
over  dividends,  intcrcit,  and  linkiag  fund  appropriations 
uf  524.501  dob,     Fiom  tliii  ikurplus  there  was  appro- 
ipriaied  for  constniction  of  new  lines  and  erection  ol 
fatUilional  wires  216,320  dols.,  for  puichasc  ot  sundry 
ivlegroph    stocks   (other  than   Atlantic   and   Pacific), 
patents,  &e.,  44,758  dols.,  the  halanco  of  263482  doln., 
logetlier    witii    the  ItnUnees  of  previous  ycm^,  being 
jiplicd    to    Ihc  nmount  duo  on  account  of  the   piir- 
DiUW  of  the  Atlantic  and  Pacific  Telegraph  Company's 

Hk  Eastern  Tclegiaph  Company  announce  the  ci- 
Icnsiun  or  their  Mibmarine  system  to  Cypms.  Tlic  cable 
lia«  bnn  tucecsslully  laid  by  the  Tckgiaph  Construciioii 
and  M;imtninncc  Company  btiwecn  Alexandria  and 
Larnaca,  and  waa  rpencd  lor  Iraftii;  on  ihe  18th  insi. 
This  |)Uts  Cyptus  in  diicct  Iclcgiaphic  com  muni  cation 
with  Malta,  Gibraltar,  and  England;  also  wilh  Frattce, 
f  Jialy,  Greece,  and  Constantinople  ;  and  on  Ihc  other  side 
tith  Egypt  and  India.  This  company's  teecni  extensions 
Btsiaa  Bay,  Crete,  Constantinople  and  Cywui  hare 
■n  raabllataed  hy  agreement  with  her  Majesty's  Gotctn> 
t,  and  Hie  working  throughout  by  telcgiapnists  under 
the  company's  control. 

"  We  have  teceitcd,"  says  ihe  Dailji  Ntwt  ot  October 

tjrd,  "the  fullowing   horn  the  scoclaty  to  the  Eaxtem 

£4tr»iioa  Teirgraph  Conip»ny,  and  trust  lliat  the  hopes 

/><■/•/  our  trill  be  realised,  for  the  nettsstly  ol  duplicating  iVie 
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pnaraA  sei«ioe  with  the  Australian  ookxHCfl  b 
mount ! — '  Refeniog  10  the  patagnph  in  yova  ro< 
aiticic  of  to-day,  giving  a  quouiion  from  Ihc  Melhon 
Argus  of  Ihe  ind  September  to  the  eflcct  that 
neguiiiiiinnii  wilh  thi>  company  frr  the  propo&cd  dupli 
cable  to  Australia  had  been  broken  cA,I  beg  to  intoira 
that  (he  difficulties  Ihciein  rcfe/red  lo  have  since  been 
removed.  Wc  have  to-day  beard  from  Colonel  Gloirr.  the 
CompaDy's  reprewnMtivc  in  Austialii>,  thai  he  eaprcts  Co 
be  able  to  adit«-  ui  in  »  c5ay  or  iwo  of  the  latificauon  by 
the  various  Legislatures  interested  o(  the  contract  for  the 
duplkaie  cable.'" 

The  Daily  TfUgfafk  reports  that  Sir  Henry  Layara 
has  applied  10  ihc  Foite  fee  auchoriiy  10  lay  acable  bctw«ea 
Cynmsaiwl  BeyrouL 

The  Sccrrlary  ot  the  Teicgtaph  Construction  and 
Maitiienanoe  Company  Second  Bonos  TTiui  notified 
Uini  the  seventh  di»ltibution  will  be  at  the  laie 
of  -i*.  y\,  pet  £5  cenihcate,  and  will  be  pai4 
on  and  after  Nov.  1,  on  presentation  of  Coupon  No. 
7,  .It  Mctsrs.  Barclay,  Btvan,  and  Co.'a,  54,  Lombtud 
Slf«t. 

The  fall  in  the  pticca  of  gas  shares  sinoe  our 
Issue  has  again  be^n  cnniideiAble.  and  ihe  princi 
stucka  Hhuw  a  dqiteriation  of  alx>ut  15  10  3U  pC/ 
cent,  when  compared  wicli  prices  a  month  ago.  'I'i>-day 
Gas  LJght  and  Ovke  "A"  Ordinaiy  fell  5,  to  ijj, 
I4S  ;  ditio,  Fi»«  per  Cent.  "  A,"  Footdj  Issue.  ),  lo  ii. 
■  j;  Imperiai  ContiiK-atal,  5,  to  135,  145;  and  BomWy, 
i.">4.  i- 

The  electric  light  continues  lU  steady  progress.  Mr.  E, 
J.  Reed,  writes  to  a  oontemporaiy,  (hat  "  A  powerful  aim. 
paoy  ta  in  course  of  (oimation,  and  will  be  legistned  wi[b< 
out  delay,  to  be  entitled  *  The  National  Elcaric  Lighting 
Corporation,  LimiKd,'  tor  the  purpose  d  supplying  the 
Rapicd  and  other  syitemi  of  electric  lighting,"  'i'bb  newt 
will  baidly  tend  to  an  improTcmeni  in  the  value  (A  gas 
shires.  Mr.  Kcc<rs  friend,  Mr.  C  Noel  Hoare,  ol 
t$,  Abci lurch. lane,  EC,  has  been  gtaxl  enotigh  to  omler- 
take  to  ;ici  on  hut  behalf  until  lus  return  Irotn  Japan 
(wbilhcr  an  otfioal  etigagcmcnt  calls  him),  and  be. 
Ml.  Huare.  will  be  happy  to  attend  to  ibe  communici- 
lions  ol  all  those  who  may  drarc  to  inic»8t  iherrusdvea  in 
this  public  question, 

I'be  following  ate  the  Uic  quouiions  of  id^raphs ; 
Anglo-American,     Limited,     <8-5&}  ;     Diuo,     Prefcrf 
84i-«5ii  Il«">-    IJefrrred,  ^i-jii  i  Black    Sen,   Limit 
a>3  ;  Utaztli.in  Submaiinr,  Umiicd,  6|-£i  i  Cuba,  Limiial^ 
7]-8t ;  Cuba,  Limited,  10  |>cr  ocni.  Prefcrenoe,  i^ijj; 
Direct   Spanish,  Limiied,  j-aj;   Diieei  SpaniUi,   ii>  pet 
cent.  Ptcfeienoc,  to-ioiid.  i  Direct  United  Slates  Cable,, 
IJmitcd,  1877,  itj-itj;  Kasicrn,  Limited, 6i.7)  t  KastriMl 
frptrcetil.  Debentures  repayable  October,  iSS.t,  io;-iiot 
Easicin  5  per  certt.  Debeniuics  repayable  Au^nst.  1SS7, 
9&-100:  Eastern,  6  per  cent.  Preference,  nj-ii^-.  Eatan 
Esteiiaioii,  Australasian  and  China,  LimiLoI,6)-7J  ;  Emwi, 
Kitenuon,  6  per  cent.  Ocbenture,  repayable  Fcbruaiy,  iSflt^ 
105-108;    l>rman  Uninn  Tclegiaph  and  Tiusi,  ;t-8Jfl 
Globe   Tclc-caph    and  Tins',    Lin>iie<l,    4^-5;    Globe,  f] 
per  cent,   Prelcrcace,    iol-ie{i     Gicai    NorthtTB,  yJ-Si 
indu-Emopcaa,      Limiied,     19.  m  :     McdttcnaiKan 
icnson,    Limited,    3|.j  ;     Mediieftanean     Extension, 
per    cent.    Preference,  (jj-io;    Rcutet't,    Umilcd,  lO-li  1 
$ubmaiine,    215-320 ;    Submarine     Scrip,    i-ajj    WcM 
India     and    Panama,     Limited,    >f-a|;    Ihuo,    6     i«f 
cent.     First     PiefeiciLCe,     jt-SJ  i     Ditto,     dilto,     Stcmd 
Pieferenoe,    S'-SJ ;    Western    and    Braailian,    LJmhcd, 
2{>3i  Dilto,  6  per  (xnL  Dcbcniures  "  A,"  65-90.  Dittos 
ditto,  ditto,  "B,"  B6-^i   Western  Union  of  U.S.  7  per 
cent.,  I  Moitgagc  <Bmlding)   Bonds;  114-116;    Ditto,  6j 
per  cent.  Sterling  Bonds,  lOi-ioj;  Telegrspti  Con*iit)akMtl 
and    Maintenance,  Limited,    29-39};    Ditto,  6  per  onu' 
Bonds,  100.103  ''  ^IW>  Second  Bonua  Trust  Cefliflca**^ 
^\-i\  ;  InJva  Hubbet  Co.,  atji-joj. 


DbiviD  Edwin  Hughes  vras  born  in  London  in 
1S31.  His  pareiiU  came  frum  B«1U,  at  'U«  foot  of 
SDowdon,  ia  North  Wales,  and  in  1^38,  when 
Dand  wus  tevea  years  old,  his  father,  uluag  with 
;bim  hit.  family,  emigrated  to  the  United  Stales,  and 
;beauno  a  planter  in  Virgima.  Tlie  cider  Mr. 
'Hnghes  atul  tus  children  sccni  to  have  inlicnled 
"*     Welsh  muscal  gift,  for  lUcy  ircrc  all  iccom- 
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fitness  for  physical  science  and  mechanical  inven- 
tion. This  duality  of  taste  and  genius  may  seem  at 
first  sight  strange ;  but  experience  shows  that  there 
are  many  men  of  science  and  inventors  who  are 
also  votaries  of  music  and  art.  The  source  of  this 
apparent  anomaly  is  to  be  found  in  the  imagination, 
which  is  the  fountain-head  of  all  kinds  of  creation. 

Professor  Hughes  now  taught  music  by  day  for 
his  livelihood,  and  studied  science  at  night  for  his 
recreation,  thus  reversing  the  usual  order  of  things. 
The  college  authorities,  knowing  his  proficiency  in 
the  subject,  also  offered  him  the  Chair  of  Natural 
Philosophy  which  became  vacant ;  and  he  united  the 
two  seemingly  incongruous  professorships  of  music 
and  physics  in  himself.  He  had  long  cherished  the 
idea  of  inventing  a  new  telegraph,  and  especially 
one  which  should  print  the  message  in  Roman 
characters  as  it  is  received.  So  it  happened  that 
one  evening  while  he  was  in  the  glow  and  enthu- 
siasm of  musical  improvisation,  the  solution  of  the 
problem  flashed  into  his  ken.  His  music  and  his 
science  had  met  at  this  nodal  point. 

All  his  spare  time  was  thenceforth  devoted  to 
the  development  of  his  design  and  the  construction 
of  a  practical  type-printer.  And  as  the  work  grew  • 
upon  him  he  became  more  and  more  engrossed 
with  it,  until  his  nights  were  almost  entirely  given 
to  experiment.  He  begrudged  the  time  which  had 
to  be  given  to  teaching  his  classes ;  and  the  fatigue 
was  telling  upon  his  health,  so  in  1853  he  removed 
to  Bowlingreen,  in  Warren  Co.,  Kentucky,  and 
acquired  more  freedom  by  taking  pupils. 

The  main  principle  of  his  type-printer  was  the 

S riming  of  each  letter  by  a  single  current ;  the 
[oTse  instrument,  the  only  other  rival  then  in  the 
field  ia  America,  required,  on  the  other  hand,' an 
average  of  three  currents  for  each  signal.  In  order 
to  carry  out  this  principle  it  was  necessary  that 
the  sending  and  receiving  apparatus  should 
keep  in  strict  time  with  each  other,  or  be  synchro- 
nous in  action ;  and  to  elfect  this  was  the  prime 
difficulty  which  Prof.  Hughes  had  to  overcome  in 
his  work.  In  estimating  the  Hughes'  Type- 
Printer  as  an  invention  we  should  never  forget 
the  state  of  science  in  those  days,  a  quarter  of  a 
century  ago.  He  had  to  find  his  own  governors 
for  the  synchronous  mechanism,  and  here  his 
knowledge  of  acoustics  helped  him.  Centrifugal  go- 
vernors and  pendulums  would  not  do,  and  he  tned 
vibrators,  such  as  piano-strings  and  tuning-forks. 
He  at  last  found  what  he  wanted  in  two  darning 
needles  borrowed  from  an  old  lady  in  the  house 
where  he  lived.  These  steel  rods  fixed  at  one  end 
vibrated  with  equal  periods,  and  could  be  utilised 
in  such  a  way  that  the  printing  wheel  could  be  cor- 
rected into  absolute  synchronism  by  each  signal 
current. 

In  1854,  Prof.  Hughes  went  to  Louisville  to 
superintend  the  making  of  his  first  instrument ;  but 
the  first  patent  for  it  was  not  taken  out  in  the 
United  States  until  1855.  In  that  form  straight 
vibrators  were  used  as  governors,  and  a  separate 
train  of  wheelwork  was  employed  in  correcting : 
but  in  later  forms  the  spiral  governor  was  adopted, 
and  the  printing  and  correcting  is  now  done  by 
the  same  action.  In  1855,  the  invention  may  be 
said  to  have  become  a  practical  success,  and 
DO  sooner  was  this  the  case,  than  Prof.  Hughes 
receiyed  a  telegram    from    the    editors    of    (he 


American  Associated  Press,  summoning  him  to 
New  York.  The  American  Telegraph  Company, 
then  the  leading  one,  was  in  possession  of  the 
Morse  instrument,  and  levied  rates  for  transmission 
of  news  which  the  editors  could  no  longer  stand. 
They  therefore  took  up  the  Hughes  instrument  in 
opposition  to  the  Morse.  A  company  was  formed, 
and  the  lines  of  the  smaller  fry  of  companies — 
among  which  was  the  Western  Union  Company, 
then  doing  business  on  a  poor  scale  out  West — were 
leased.  After  a  time,  they  united  in  1857  with 
these  smaller  companies  to  form  one  large  corpora- 
tion, the  Western  Union  Telegraph  Company  of 
to-day.  They  bought  over  the  Morse  instrument 
too,  and  when  the  monopoly  was  all  in  their  bands, 
the  editors  were  again  left  in  the  lurch. 

In  1857,  Prof.  Hughes,  leaving  his  instrument  in 
the  hands  of  the  Western  Union  Telegraph  Com- 
pany, came  to  England  to  effect  its  introduction 
here.  He  endeavoured  to  get  the  then  Electric 
Telegraph  Company  to  adopt  it,  but  after  two  years 
of  indecision  on  their  part,  he  went  over  to  France 
in  i860,  where  he  met  with  a  more  encouraging 
reception.  The  French  Government  Telegraph 
Administration  became  at  once  interested  in  tne 
new  receiver,  and  a  commission  of  eminent  elec- 
tricians, consisting  of  Du  Moncel,  Blavier,  Froment, 
Gaugain,  and  other  practical  and  theoretical 
specialists,  was  appointed  to  decide  on  its  merits. 
The  first  trial  of  the  type-printer  took  place  on  the 
Paris  to  Lyons  circuit,  and  there  is  a  little  anecdote 
connected  with  it  which  is  worthy  of  being  told. 
The  instrument  was  started,  and  for  a  while  worked 
as  well  as  could  be  desired ;  but  suddenly  it  came 
to  a  stop,  and  to  the  utter  discomfiture  of  tho 
inventor  he  could  neither  find  out  what  was  wrong, 
nor  get  the  printer  to  go  again.  In  the  midst  of 
his  confusion,  it  seemed  like  satire  to  him  to  hear 
the  commissioners  say,  as  they  smiled  all  round, 
and  bowed  themselves  gracefully  off,  "  Tres-bien, 
Monsieur  Hughes — tres-bien.  Je  voiis  felicite."  But 
the  matter  was  explained  next  morning,  when  Prof. 
Hughes  learned  that  the  transmitting  clerk  at  Lyons 
bad  been  purposely  instructed  to  earth  the  line  at  the 
time  in  question,  to  test  whether  there  was  no 
deception  in  the  trial,  a  proceeding  which  would 
have  been  strange,  had  not  the  occurrence  of  a 
sham  trial  some  months  previous  rendered  it  a 
prudent  course.  The  result  of  this  trial  was  that 
the  Frendi  Government  agreed  to  give  the  printer 
a  year  of  practical  work  on  the  French  lines,  and 
if  found  satisfactory,  it  was  to  be  finally  adopted. 
Daily  reports  were  furnished  of  its  behaviour  during 
that  time,  and  at  the  expiration  of  the  term  it  was 
adopted,  and  Prof.  Hughes  was  constituted  by 
Napoleon  III.  a  Chevalier  of  the  Legion  of  Honour. 

The  patronage  of  France  paved  the  type-printer's 
progress  into  almost  all  other  European  countries  ; 
and  the  French  agreement  with  Prof.  Hughes, 
respecting  it  became  the  model  of  those  of  other 
nations.  On  settling  with  France  in  1863,  Prof. 
Hughes  went  to  Italy.  Here  a  commission  was 
likewise  appointed,  and  a  period  of  probation — only 
six  months — was  settled,  before  the  instrument  was 
taken  over.  From  Italy  Prof.  Hughes  received  the 
Order  of  St  Maurice  and  St.  Lazare. 

In  1863,  the  United  Kingdom  Telegraph  Co.,  Eng- 
land, introduced  the  type-printer  in  their  system. 

In  186s,  Prof.  Hughes  proceeded  to  Russia,  and 
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in  that  country  his  invention  was  adopted  after  six 
months'  trial  on  the  St.  Petersburg  to  Moscow  cir- 
cniL  At  St  Petersburg  he  had  the  honour  of  being 
1  guest  of  the  Emperor's  in  the  summer  palace, 
Cmnkoizelo,  the  Versailles  or  Russia,  where  he 
was  requested  to  explain  his  invention,  and  also  to 
fiTe  a  lecture  on  electricity  to  the  Czar  and  his 
court.  He  was  there  created  a  Commander  of  the 
Order  of  St.  Anne. 

In  1865,  Professor  Hughes  also  went  to  Berlin 
and  introduced  his  apparatus  on  the  Prussian  lines. 
In  1867,  he  went  on  a  similar  mission  to  Austria, 
where  he  received  the  Order  of  the  Iron  Crown  ; 
and  to  Turkey,  where  the  then  Sultan  bestowed  on 
him  the  Grand  Cross  of  the  Medjidie.  In  this  year, 
too,  he  was  awarded  at  the  Paris  Exhibition  of 
1867,  a  grand  Aon  Ii£7u  gold  medal,  one  out  of  ten 
supreme  honours  desired  to  mark  the  very  highest 
achievements.  On  this  occasion,  also,  another  of 
these  special  medals  was  bestowed  on  Cyrus  Field 
and  the  Atlantic  Telegraph  Company.  In  1868,  he 
introduced  it  into  Holland ;  and  in  1869,  into 
Bavaria  and  Wurtcmburg,  where  he  obtained  the 
noble  Order  of  St.  Michael.  In  1870,  he  also 
installed  it  in  Switzerland  and  Belgium. 

Coming  back  to  England,  the  Submarine  Tele- 
graph Company  adopted  the  type-printer  in  1872, 
when  they  had  only  two  instruments  at  work. 
They  have  now  (1878)  twenty  of  them  in  constant 
use,  of  which  number  nine  are  working  direct 
between  London  and  Paris,  one  between  London 
and  Berlin,  one  between  London  and  Cologne,  one 
between  London  and  Antwerp,  and  one  Between 
London  and  Brussels.  All  the  continental  news 
for  the  Tima  and  the  Daify  Telegraph,  is  received 
by  the  Hughes  type-printer,  and  is  set  in  type  by 
a  type-settmg  machine  in  the  very  act  of  arriving. 
Further,  by  the  International  Telegraph  Congress 
it  was  settled  that  for  all  international  telegrams 
only  the  Hughes  instrument  and  the  Morse  were  to 
be  employed. 

In  187s,  Professor  Hughes  introduced  thc^pe- 
printer  into  Spain,  where  he  was  made  a  Cdoi- 
mander  of  the  Royal  and  Distinguished  Order  of 
Carlos  III.  In  every  country  which  it  was  taken 
to,  the  merits  of  the  instrument  were  recognised, 
and  Professor  Hughes  has  none  but  pleasant 
souvenirs  of  his  visits  abroad. 

During  all  these  years,  the  inventor  was  not  idle. 
He  was  constantly  improving  his  invention;  and 
in  addition  to  that  he  tiad  to  act  as  an  instructor 
wherever  he  went,  and  give  courses  of  lectures 
explaining  the  principles  and  practice  of  his 
apparatus  to  the  various  emplt^is  into  whose  hands 
it  was  to  be  consigned. 

What  with  this  work,  and  his  various  journeys. 
Professor  Hughes  can  have  had  little  time  for 
original  workln  other  directions.  But  very  soon  after 
the  type-printer  was  finally  ofT  his  hands,  his  atten- 
tion was  drawn  to  the  telephone.  The  researches 
of  Sir  William  Thomson  on  the  variation  of  electric 
resistance  in  a  wire  subject  to  stress,  led  him  to 
enquire  whether  or  not  sonorous  waves  could  not 
be  made  to  vary  the  resistance  of  the  Avire  itself  of 
the  telephone  circuit  by  stressing  it,  and  the  result 
of  his  discoveiy  was,  as  everyone  knows,  the 
microphone.  The  Hughes  type-printer  was  a 
great  mechanical  invention,  the  greatest  in  tele- 
graphic science,  for  every  organ  of  it  was  new  and 


had  to  be  first  fashioned  out  of  chaos ;  an  invention 
which  stamped  its  author's  name  indelibly  into  the 
history  of  telegraphy,  and  procured  for  him  a  special 
fame ;  while  the  microphone  is  a  discovery  which 
places  it  on  the  roll  of  investigators,  and  at  the  same 
time  brings  it  to  the  knowledge  of  the  people.  Two 
such  achievements  might  well  satisfy  any  scientific 
ambition.  Professor  Hughes  has  had  a  most 
successful  career ;  and  prmiably  no  inventor  ever 
before  received  so  many  honours,  or  bore  them 
with  greater  modesty. 


THE  SOURCE  OF  SOUND  IN  THE  TELE- 
PHONE. 

An  ExpuiiCBNTAL  Investigation  by  Aid  of  the 

MiCBOPHOKE. 

By  PRor.  D.  £.  HUGHES. 

A  RECEFfT  discussion  upon  the  theory  Of  the  tele- 
phone* has  caused  me  to  make  a  series  of  eKperi* 
ments  to  determine  if  the  sounds  in  that  instrument 
were  produced  by  the  molecular  action  described  by 
De  la  Rive,  Page,  Wertheim,  and  others,  where 
sounds  were  heard  in  wires  and  electro-magnets 
upon  the  passage  of  a  strong  intermittent  current 
through  them  ;  or  if  simple  electro-magnetic  attrac- 
tions and  repulsions  were  sufficient  to  fully  account 
for  all  the  phenomena  of  the  telephone. 

From  a  few  experiments  made  some  time  since 
without  any  diaphragm  and  in  which  sounds  and 
speech  were  perfectly  reproduced,  I  was  inclined 
to  believe  that  we  must  look  to  the  molecular  action 
as  playing  a  very  important  part,  but  on  submitting 
each  part  of  the  telephone  to  experimental  investi- 
gation by  aid  of  the  microphone,  I  have  been  led 
to  believe  that  the  molecular  action  is  so  feeble 
compared  with  the  electro-magnetic  attractions  and 
repulsions,  that  its  action  has  really  no  important 
rlue  where  we  deal  with  such  feeble  currents  as  are 
generally  produced  in  the  telephone. 

In  order  that  the  telephonic  effects  should  bo 
strongly  marked  and  at  the  same  time  too  weak  to 
produce  any  molecular  sounds,  three  elements  of 
Daniell's  battery  were  employed.  These  gave  me 
telephone  sounds  sufficient  to  be  heard  at  a  distance 
of  two  or  three  feet,  but  at  the  same  time,  on  sub- 
mitting each  part  to  the  microphone  so  that  it  should 
take  up  only  those  sounds  due  to  the  organ  sub- 
mitted to  its  examination,  no  sounds  were  heard 
that  could  be  fairly  attributed  to  molecular  action, 
whilst  the  effects  due  to  known  electro-magnetic 
action  were  extremely  marked  and  distinct. 

The  microphones,  which  were  vertical  ones,  were 
arranged  in  two  distinct  circuits,  the  first  being  used 
as  a  transmitter  of  undulatory  currents  to  the  tele- 
phone coil  which  was  under  investigation,  the  second 
microphone  was  attached  to  a  small  board  6  inches 
square  and  insulated  by  india-rubber  feet,  and  wires 
were  led  from  this  microphone  through  a  battery 
to  a  telephone ;  the  batteries  in  each  circuit  was 
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three  Daniell's  elements.  The  transmitting  micro- 
phcme  was  placed  in  a  distant  room  and  the  source 
of  found  generally  used  was  an  ordinary  French 
rtveil  clock,  this  giving  the  maximum  of  sound 
obtainable  without  interruptions  of  circuit  In  many 
cases  the  results  were  verified  by  transmitting 
speech ;  but  I  had  long  before  found  that  whenever 
the  peculiar  timbre  of  the  clock  could  be  heard, 
articulate  sounds  were  also  perfectly  .reproduced. 

By  this  arrangement,  the  microphone  being  so 
adjusted  that  it  was  only  sensible  to  sounds 
mechanically  transmitted  to  it  through  the  board, 
whilst  insensible  to  sonorous  waves  transmitted 
through  the  atmosphere,  each  organ  of  the  tele- 
phone could  be  investigated  separately  by  putting 
that  piece  atone  in  contact  with  the  microphone 
table,  whilst  the  other  organs  were  held  at  certain 
distances  in  the  air. 

The  following  is  a  sketch  of  this  arrangement  :— 


were  heard  if  the  battery  was  increased  to  twenty 
elements.  Different  coils  of  size,  shape,  and  number 
of  wire  were  tried,  but  no  sounds  were  audible  on 
any.  On  now  approaching  a  strong  bar  magnet 
(6  X  I  inch)  near  to  the  coil,  say  \  inch  distant,  I  at 
once  hear  the  sound  with  all  its  peculiar  timbre, 
the  sounds  increasing  or  decreasing  as  I  put  the 
magnet  nearer  or  farther  from  uie  coil.  The 
sounds,  however,  at  their  maximum,  were  but 
one-fortieth  (approximately)  of  ordinary  telephonic 
ones. 

It  is  here  evident  that  the  sound  is  due  to  the 
mutual  action  between  the  current  in  the  coil  and 
the  strong  magnetic  field,  in  other  words  to  that 
electro-magnetic  action  which  tends  to  cause  a 
current  in  a  wire  cros^ng  the  lines  of  force  in  a 
magnetic  field  to  move  in  a  direction  perpen- 
dicular  to  itself  and  to  the  lines  of  force  which  it 
crosses. 


Fig.  I. 


ist,  or  transmitting  circuit : — C,  clock,  or  source 
of  sound ;  b',  battery ;  E,  coil,  resting  on  sound 
microphone  table ;  M*,  microphone  transmitttne 
electrical  variations  of  current  produced  by  clock 
c ;  F,  natural  magnet,  held  at  certain  distances  but 
insulated  by  air  from  mechanical  contact. 

and,  circuit  upon  which  sounds  produced  upon 
the  table  were  augmented  by  the  microphone  and 
transmitted  to  the  receiving  telephone;  m^,  micro- 
phone ;  n*,  battery ;  T,  receiving  tcle[^onc,  or 
microphone  receiver. 

This  arrangement  was  used  throughout  the 
following  microphonic  experiments,  and  as  we  have 
now  only  to  change  the  coil  e,  or  affix  to  the 
tabic  D  any  part  under  investigation,  we  shall  in 
future  refer  only  to  the  table  D. 

I  will  now  speak  of  the  experiments,  which 
have  all  been  reproduced  several  times  at  distant 
intervals,  and  on  describing  each,  I  will  give  the 
reasons  for  its  result  as  they  appear  to  me. 

C0U.S. — Experiment  I. — The  ordinary  coil  of  a 
telephone  being  placed  on  the  t^ble  gave  out  no 
appreciable  sounds.  (I  may  hero  remark  that, 
when  I  say  no  sounds,  I  merely  state  that  with 
the  feeble  undulatory  currents  employed,  no  sounds 
were  heard,  although  this  same  current  was  suf- 
ficient to  produce  exceedingly  loud  tones  when  all 
the  organs  of  the  telephone  were  put  together  and 
properly  adjusted.)    In  the  above  case  feeble  sounds 


II. — Acoil  of  fine  iron  (covered)  wire  (No.  30)  gave 
out  at  first  no  sounds,  but  gradually  became  aucuble 
OS  the  wire  itself  becaipe  magnetised  by  the  currenL 
If  the  bar  magnet  was  brought  near,  the  sounds 
were  much  louder  than  the  copper  coil,  being 
about  ^  of  telephonic  ones.  The  magnetic  field 
is  here  incr^sed  by  the  wire  itself  being  a 
magnet. 

III. — Two  coils  of  copper  wire  of  similar  length 
but  of  different  shape ;  the  one  being  3  inches  in 
height  by  I  inch  diameter,  the  other  a  fiat  coil  of 
3  inches  diameter  by  J-inch ;  each  being  tried 
separately  it  was  found  when  the  polo  of  the 
magnet  was  held  near  their  centres  that  the  flat 
coif  gave  out  double  the  sound  of  the  other, 
but  if  held  near  the  sides,  the  reverse  effects  took 
place. 

(The  larger  surface  of  the  flat  cotl  explains  the 
increased  sound  when  a  magnet  is  held  over  its 
centre,  but  in  the  second  case  the  longer  surface  of 
the  %  inch  helix  explains  its  increased  action.) 

IV. — The  coil  resting  upon  table  giving  out  clear 
sounds  when  the  magnet  was  near,  the  magnet  was 
replaced  by  the  coil  of  an  electro-magnet  \vithout 
its  iron  core.  With  a  strong  local  battery  passing 
through  this  coil  similar  effects  to  those  of  the 
magnet  were  obtained,  though  not  so  strong,  owing 
to  the  difiiculty  of  inducing  so  strong  a  magnetic 
field  as  the  magnet  alone ;  but  on  introducing  its 
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irm  core  the  sounds  became  as  loud  or  louder  in 
proportion  to  the  strength  of  the  field  of  force. 

V. — If  a  flat  magnet  was  laid  on  the  table  and 
the  coil  held  at  a  distance,  the  sounds  were  louder 
ud  more  metallic  than  in  the  cases  when  the  coils 
were  placed  on  the  table.  If  the  magnet  was  inside 
the  coil  and  also  resting  on  the  table,  the  sounds 
were  not  nearly  so  loud  as  when  the  coil  rested 
simply  beside  the  magnet. 

(lo  this  case  if  the  coil  was  absolutely  hxcd  upon 
the  magnet  and  no  movement  possible  of  the 
copper  wire,  we  should  only  have  the  sounds  due 
to  the  magnet  and  coil  reacting  upon  the  earth's 
nugnetic  field,  and  I  found  that  if  the  coil  was 
loose,  much  louder  sounds  were  obtained  than  when 
h  waa  fixed  ;  but  when  it  was  placed  flat  on  the 
side  of  magnet  the  full  electro-magnetic  reactions 
of  coil  on  magnet  were  observed,  consequently  the 
sounds  proved  to  be  much  louder  than  when  the 
magnet  was  phiced  in  the  centre  of  the  coil.) 

VI. — If  instead  of  the  bar-magnet  both  poles  of  a 
horse-shoe  magnet  were  introduced,  the  sounds  were 
stilt  heard,  but  far  more  marked  when  the  coil  lies 
on  the  sides  of  the  horse-shoe.  In  this  experiment 
the  north  and  south  pole,  both  being  in  the  same  coil, 
it  would  be  natural  to  believe  that  one  should 
neutralise  the  effect  of  the  other,  and  I  originally 
held  this  to  be  an  argument  in  favour  of  the  mole- 
cular theory ;  but  we  shall  see  in  experiments  under 
the  head  of  "pendulum"  that  it  is  fully  explained 
by  the  greater  eflfect  of  the  magnetic  attractions  than 
the  repulsions. 

VII.— If  on  one  end  of  the  bar  magnet  with  its 
coil  a  microphoncwasattachedsoas  to  be  influenced 
only  by  its  elongation,  no  sounds  whatever  were 
heard — although  it  was  sensitive  to  a  hair  lightly 
drawn  across  the  pole.  No  trace  of  sound  whatever 
could  be  heard ;  thus,  if  the  sound  was  due  to 
molecular  changes,  we  should  have  certainly  ex- 
pected to  have  heard  slight  sounds  at  least  from  an 
nndulatory  current  which  was  producing  sufficient 
electro- magnetic  changes  to  give  out  the  loud  tones 
upon  the  diaphragm,  as  already  mentioned. 

VIII. — If  upon  the  microphone  table  I  strained  a 
wire  6  inches  long,  similar  to  a  musical  string,  and 
through  this  wire  pass  the  current,  I  heard  no 
lounds  ;  but  on  putting  a  strong  horse-shoe  magnet 
so  that  the  wire  was  between  the  poles  (which  in 
this  case  should  not  be  apart  more  than  ^  inch), 
I  heard  very  plainly,  and  remarkably  so,  when  we 
consider  that  in  the  case  above  mentioned,  there 
were  but  a  few  inches  of  the  wire  under  the 
influence  of  the  magnetic  held.  Sounds  were  thus 
obtained  from  a  wire  only  one  centimetre  long  on 
the  board ;  fine  iron  wire  gave  out  the  loudest  enect, 
but  this  was  found  to  be  due  simply  to  its  becoming 
magnetised  and  thus  reacting  more  strongly  on  the 
field  of  force. 

(In  all  the  above  experiments  the  sound  obtained 
was  not  at  its  maximum  more  than  one-twcnticth 
of  telephonic  ones,  so  we  cannot  consider  any  of 
these  points  as  predominant  sources  of  sound.) 

IX, — Armatures  or  Diaphragms. —  An  iron 
armature,  no  matter  what  form  or  size,  when 
placed  upon  the  microphone  table  ^ves  out  loud 
tones,  the  magnet  and  coil  being  held  in  the  air  and 
thus  intnlatea;  the  loud  tones  can  only  be  due  to 
the  armature  in  contact  with  the  table. 

(Hm  looods  here  are  due  to  magnetic  attractions, 


the  loudness  depending  upon  the  best  conditions 
for  movement  and  rapid  action  in  a  strong  magnetic 
field.  In  some  following  experiments  this  point  will 
bu  elucidated.) 

X. — If  a  copper  coil  without  the  magnet,  is  held 
above  these  armatures,  the  sound  is  comparatively 
weak.  An  iron  coil  gives  louder  tones,  due  to  its 
becoming  magnetised,  but  both  are  very  weak  com* 
pared  with  those  given  by  the  side  of  the  natural 
magnet.  An  electro  magnet  with  iron  cores  was 
not  equal  to  the  natural  magnet,  because  the  battery 
was  too  weak  to  induce  3  high  magnetic  held. 

XI. — With  different  metals  and  non-conductors, 
such  as  wood,  glass,  gutta-percha,  ivory,  metallic 
oxides,  &c.,  &c.,  it  was  found  that  all  conductors,  if 
sonorous,  gave  out  sound;  but  no  continued  trace 
could  bo  found  with  mercury,  and  but  slight  traces 
with  lead.  All  the  non-conductors  gave  no  sound 
whatever. 

Compared  with  iron  the  following  is  an  approxi- 
mate value,  being  the  mean  of  several  repeated 
experiments  : — 


Iron 

100 

Silver 

10 

Copper     ... 

9 

Bronze     ... 

9 

^inc 

8 

Gold 

8 

Brass 

7 

Cadmium... 

6 

Tin 

4 

Lead 

3 

Carbon     ... 

3 

Mercury  ... 

I 

Wood,  Glass,  and  all  non-conductors  o 

(All  the  above  non-magnetic  conductors  gave  out 
sound  by  direct  mechanical  movement,  caused  by 
the  induced  currents  re-acting  upon  the  magnetic 
field,  giving  repulsions  where  iron  was  attracted. 
This  will  be  shown  in  some  following  experiments.) 

XII. — ^With  all  the  non-magnetic  metals,  the 
sound  was  loudest  if  the  armature  had  a  lar^ 
suriace,  as  a  plate  or  sheet ;  the  sounds  were  at  their 
maximum  when  the  magnet  and  coil  were  held  over 
the  centre  of  the  plate,  and  gradually  diminished 
when  moved  towards  the  edges. 

(This  shows  the  importance  of  the  diaphragm 
form  of  armature,  and  in  the  case  of  copper,  the 
induced  currents  had  a  wider  field  fi^r  action  when 
the  magnet  was  held  at  the  centre  than  when  at  its 
edges.) 

XIII. — Each  metal  gave  out  its  own  particular 
timbre,  which  could  be  perfectly  reproduced  by 
touching  it  with  a  small  strip  of  thin  paper  at  the 
point  where  the  centre  of  the  magnet  had  been 
held. 

(This  shows  that  the  supposed  molecular  sounds 
were  really  mechanic^  movements  which  could  be 
reproduced  by  a  feeble  mechanical  effort.) 

XIV. — A  coil  of  insulated  copper  wire  placed  on 
the  table  as  an  armature,  gave  but  feeble  traces  of 
sound  if  the  two  ends  of  me  wires  were  insulated, 
but  on  joining  the  wire  or  short  circuiting  the  coils, 
loud  and  distinct  tones  were  always  obtained. 

(This  proves  that  the  sounds  are  due  to  the 
re-action  of  induced  currents  in  the  coil  upon  the 
magnetic  field.) 
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XV. — A  coil  of  uncovered  copper  wireg,iv«oul 
nds  if  the  ends  were  open  or  closed,  being  ihcn 
.liar  to  a  copper  plate,  where  the  currents  can 
iw  in  closed  circuils, 
XVI. — A  tiat  magnet  gives  out  louder  (ones  than 
:11a  iron  armnturc  o(  the  &ame  form,  and  a  still 
more  Tcmarlcabtc  difference  is  observed  if  a  coil 
alone  without  its  magnet  is  held  nbove.  In  this  case, 
llie  magnetic  armature  Rire*  out  tones  ten  liuics 
stronger  than  the  simple  iron,  thus  showing 
ag;nn  the  iiecc&sil7  (or  a  strong  magnetic  field  of 
action. 

XVII. — A  coil  of  covered  iron  wire  gives  out  the 
same  amount  of  sound  whether  llie  circuit  be  closed 
or  open. 

XX'II  r. — A  thin  iron  plale  armature  gave  out  loud 
and  clear  tones ;  these  tone*  were  bul  olighlly  di- 
minished by  the  interposition  of  another  thin  plate 
or  plates,  of  iron,  between  the  majiiict  and  coil  and 
armature.  Sounds  were  thus  obtained  through 
&rtccn  interposed  iron  diaphiagms,  being  then  but  n 
iiuarlcr  of  the  original  sound.  If,  however,  the 
sum  total  of  all  the  diaphragms  could  have  been 
utilised,  (be  total  sound  would  have  been  greatly 
augmented. 

XIX. — Tlie  coil  of  covered  copper  wire  was 
laid  on  the  top  of  a  ferrotype  iron  plate :  the 
natural  masnet  alone  held  nbove  this,  gave  out 
strong  tones,  but  if  the  coil  was  placed  underneath 
the  ferrotype,  the  sounds  were  but  ono-thirU  of  its 
previous  force  ;  this  shows  the  udvuntage  of  having 
the  coil  direct  in  the  magnetic  field,  between  the 
magnet  and  its  armature.  In  both  okcs,  sounds  were 
scarcely  audible  when  the  natural  magnet  was  with- 
drawn :  they  were  not  one-twentieth  of  the  original 
sound  intensity. 

(From  this  we  cannot  expect  any  perfect  electro- 
nagnetic  telephonic  arrangement  which  does  not 
)loy  a  strong  DiagoeUc  tield  for  its  reacCion».^ 
X. — 1(  we  place  on  the  microphone  table  a 
nolid  cube  of  iron  <i  inch  cube),  thit  coil  and  magnet 
being  held  at  j  dighl  distance,  we  hear  distinctly  the 
tones,  but  hr  more  feeble  than  in  the  caso  of  i  thin 
.ferrotype  of  the  same  ili;imetci.  With  the  ferrotype 
,we  henr  a  clear  metallic  ring  with  each  tone,  but 
itll  the  cube  of  iron  there  was  no  such  ring,  the 
_.  being  dull  and  muffled  ;  in  fact,  the  tones  wcio 
ose  of  tne  microphone  table  itself,  thus  indicating 
that  the  slight  mechanical  movement  of  the  iron  cube 
was  transmitted  to  the  wood,  which,  by  it  elasticity, 
became  in  reality  the  diaphragm  or  source  of  sound. 
To  prove  this,  wc  found  that  soundfi  increased  up  to 
the  moment  when  the  natural  maRnet  touched  the 
iron,  when  theyattaincd  theirmnximum.  On  press- 
ing liie  uingnet  on  the  iron  with  gradually  increasing 
'Pressure,  the  sounds  gradually  faded  until  but  slight 
traces  were  audible.  On  removing  the  piessuie, 
sounds  increased  until  the  magnet  raised  the  iron 
slightly :  hero  was  the  maiimuui ;  but  the  insiiint 
the  iron  by  it;t  own  weight  broke  the  contact  and 
dkusagain  pressed  more  heavily  on  table,  the  sounds 
Almost  disappeared.  Compared  with  the  ferrotype, 
it  was  found  that  the  latter  gave  out  louder  tones 
with  the  magnet  and  coil  held  at  3  inches  distance, 
than  upon  the  cube  o(  iron  at  -^^  inch  distance.  At 
k  inch  distance  but  feeble  traces  of  sound  could  bo 
heard  in  the  cube,  whil<it  the  fcrrot^-pc  gave  out  loud 
tones  with  its  own  peculiar  metallic  ring.  In  both 
cases  the  peculiar  timbre  of  the  cube  and  the  ferro- 


type could  be  reproduced  by  touching  it  li^hllywith 
a  thin  strip  of  paper ;  thus,  a  slight  mechamcal  move- 
ment would  easily  account  for  the  sounds  in  both 
cases. 

XXI.— A  ferrotyiw  diaphragm  laid  hWMly  on 
microphone  table.  Magnet  and  coil  held  above  gave 
out  with  each  sound  a  metallic  ring  exactly  the  same 
as  when  the  same  diaphragm  was  held  to  the  ear 
,"ind  slightly  touched  by  a  piece  of  paper.  If  it  was 
fastened  on  the  table  by  its  circumference,  as  in  the 
telephone,  we  had  one  dominant  musical  note  with 
each  sound.  If  fastened  only  st  Its  centre,  the 
metallic  ring  would  be  prolonged  long  after  electro- 
magnetic sounds  had  ceased,  it  being  then  in  a  coo- 
slant  state  of  vibration  from  th^'^tlighlesl  extraneous 
cause.  If  we  glued  or  fastened  this  diaphragm  to  a 
thin  cardboard,  the  metallic  ring  disappeared,  and 
the  loDe  became  slightly  weaker  and  muffled.  If 
the  diaphragm  was  glued  throughout  its  surface  to 
n  similar  ptcce  of  pine  board  I  inch  thick,  the 
tunes  became  very  weak,  resembling  the  cube  of 
iron,  and  the  tone  was.no  longer  that  of  iron,  but 
that  of  wood. 

(ThiK  »hows  that  the  tones  could  not  be  due  to 
any  particular  motccular  movement  in  the  iron 
plate,  but  that  the  (one  or  timbre  is  due  to  the  l>ody 
actually  in  movement,  as  the  metallic  tones  of  troa 
can  bo  graduaJly  maslcod,  |iartaking  of  the  in- 
lennediate  tones  of  iron  and  wood,  until,  by 
increasing  the  thickness  of  wood,  the  metallic  tones 
are  entirely  lout  by  the  predominance  of  those  of 
the  wood.) 

XXll. — The  surface  of  a  diaphragm  of  cardboard 
had  glued  10  it  parallel  layers  of  chin  uncovered  iron 
wire  ;  this  diaphragm  gave  out  the  tones  of  card- 
board cither  on  the  microphone  table  or  if  it  replued 
the  ferrotype  in  an  actual  iclcphone  ;  in  both  cases 
the  tone  was  comparatively  weak,  compared  with  the 
same  amount  of  iron  and  surface  in  the  ferrotype,  a 
resuh  due  to  the  want  of  elasticity  in  the  cardboaid. 
The  tamo  Iron  wire  glued  to  a  thin  gbss  plate  gave 
out  clear,  sharp  tones,  but  the  tone  was  that  of 
^lass,  and  not  that  of  iron.  From  this  we  should 
judge  that  the  varnish  on  ferrotype  serves  an 
excellent  purpose  in  slightly  mufflmg  the  metallic 
rine  of  tlic  iron  pbte. 

XXIII. — In  order  to  see  if  we  could  render  these 
morcmenis  of  the  diaphragm  visible  to  the  cvo  or 
touch,  a  thick  tin  plutc  diaphi-agm  was  placed  in  a 
telephone  in  direct  circuit  of  tlw  first  transmittins 
microphonic  circuit,  'i'hc  sounds  were  very  clear  ana 
loud,  but  no  raoTcment  whatever  of  the  diaphragm 
could  be  perceived  by  the  eye  or  touch.  Avcrythia 
clisrcoal  iron  plate  was  notv  used  ;  the  tones  were 
louder  than  before,  but  still  no  visible  movement. 
Thi*  pliite  then  had  a  small  nan-ow  segment  cut  out 
of  It  from  the  circumference  lu  the  centre. 


0 


4 


The    sound  was  slightly  diminished,  but    strcog 
movements  were  visible  i)Olh  to  eye  and  touch  ; 
placing  the  finger  on   the  divided  portioo  not ' 
could  every  beat  of  the  clock  bo  perfectly  felt,  bii 
its  peculiar  timbre  in  a  slight  degree  recognised. 
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(Here  we  haTe  transformed  a  sound  which  in  the 
fint  pUoe  giTe  out  no  visible  morement,  and  which 
miriit  fnMn  this  be  supposed  to  be  due  to  some 
mdeculu*  motioui,  into  one  of  direct  mechanical 
moTement  reo^nisable  by  touch,  and  where  mole- 
cular action  ii  not  at  all  necessary  fo  its  expla- 
nation.) 

XXIV.— Knowiflg  that  each  diaphragm  in  a  tele* 
phone  has  its  own  dominant  tone,  which  accom- 
panies all  sounds  emitted,  the  diaphragm  was 
divided  into  two  slightly  unequal  portions.  Clear 
loud  tones  were  then  produced  as  before,  but  they 
were  accompanied  with  two  dominant  tones — in 
bet,  a  chord,  due  to  the  different  dominant  tones  of 
each  foment  of  diaphragm.  By  chance  they  hap- 
pened to  be  an  exact  fifth,  and  the  word  "tele- 
phone," like  all  other  words  transmitted  to  it,  was 
accompanied  by  the  dominant  chord,  thus  : 


and  I  am  convinced  that  by  proper  arrangements 
four  segment!  reproducing  the  whole  cord  could 
have  b^n  obtained,  thus  : 


CTo  h*  coniiHutd.) 


THE  WERDERMANN  ELECTRIC  LIGHT. 


The  most  recent  development  of  the  electric  light- 
ing system  la  that  invented  by  Mr.  Richard  Werder- 
mann,  and  which  was  shown  on  Saturday,  November 
and,  Bt  the  works  of  the  British  Telegraph  Manu- 
factory, 374,  Euston  Road,  to  a  number  of  scientific 
gentlemen  and  representatives  of  the  press. 

Mr.  Werdermann  was  assisted  in  his  experiments 
br  Mr.  Berger  Spence  and  Dr.  Cornelius  Herz. 
"Hie  chief  object  of  the  inventor  was  to  demonstrate 
that  by  the  new  system  a  considerable  number  of 
Ughts  could  be  placed  in  one  circuit  and  steadily 
maintained  without  the  employment  of  any  clock- 
work or  electro-magnetic  apparatus  connected  to 
the  lamps. 

The  display  was  chiefly  of  an  experimental  cha- 
racter, the  lamps  used  being  somewhat  dilTerent  in 
ctmstruction  to  those  which  will  be  placed  in  actual 
work,  but  it  was  quite  sufEctent  for  scientific  pur- 
poses. 

The  principle  of  Mr.  Wcrdermann's  invention, 
conusts  in  keeping  a  small  vertical  pencil  of  carbon 
io'  contact  with  a  large  horis^mtal  disc  of  the 
■■B0  BHterU  above  it.    Mr.  Werdermann  was  led 


to  adopt  this  arrangement  as  the  result  of  numerous 
experiments. 

Referring  to  fig.  i,  which  shows  the  ordinaiy 
arrangement  of  carbons  in  an  electric  lamp,  it  is 
well  known  that  when  the  passage  of  the  current 
is  such  that  the  top  carbon  is  a  positive  pole,  the 
end  of  this  carbon  becomes  cup-snaped,  whilst  the 
end  of  the  other  carbon  becomes  jxiinted,  by  the 
action  of  the  current.  By  increasing  the  lower 
carbon  considerably  in  sectional  area,  Mr.  WerdeT' 
mann  found  that,  with  the  same  amount  of  current 
passing,  it  was  necessary  in  order  to  maintain  the 
continuity  of  the  arc,  to  place  the  twocarbona  closer 
tORcthcr  ;  he  also  noticed  (as  a  curious  fact)  that  a 
little  cylindrical  pimple  of  carbon  was  formed  in  the 
nitddlo  of  the  lower  carbon  electrode,  as  shown  by  the 
figure ;  also  the  end  of  the  upper  carbon  tended  to 
spread  out.  On  still  further  increasing  the  size  of  the 
lower  electrode,  it  was  found  necessary  to  bring  the 
two  carbons  still  closer  together  in  order  to  main- 
tain the  continuity  of  the  arc;  the  little  cylindrical 
pimple  then  became  much  smaller  in  size,  and 
the  end  of  the  upper  carbon  spread  out  still  more. 
If  now,  the  lower  carbon  was  still  further  enlarged, 
so  that  it  had  a  sectional  area  sixty-four  times  as 
large  as  that  of  the  upper  carbon,  it  was  found 
that  the  continui^  of  the  circuit  could  only  be 
maintained  by  keeping  the  two  carbons  in  acttial 
contact;  and  further,  it  was  observed,  that  the  end  of 
the  upper  carbon,  which  had  previously  tended  to 
spread  out,  now  took  a  pomted  form.  When 
actual  contact  took  place  the  little  pimple  of  car- 
bon disappeared,  and  a  brilliant  light  was  given  out 
by  the  incandescent  point. 

Figs.  5,  6,  and  7  show  what  occurred  when  the 
larger  carbon  formed  the  positive  pole.  Under 
these  conditions  the  end  of  the  small  electrode 
became  heated  to  a  red  heat  only,  whilst  a  small 
portion  only  of  the  large  electrode  became  heated 
to  a  white  heat  by  the  passage  of  the  current ;  this 
was  also  the  case  when  the  upper  electrode  was 
increased  in  size,  and  the  two  carbons  had  to  be 
approached  closer  together  in  order  to  maintain  the 
arc.  When,  however,  the  upper  carbon  was  in- 
creased to  such  a  size  that  continuity  could  only  be 
maintained  by  actual  contact,  then  a  curious  change 
took  place  :  the  upper  carbon  no  longer  glowed,  but 
the  point  of  the  smaller  carbon,  previously  only 
red-hot,  now  became  white-hot,  and  assumed  the 
conditions  shown  by  fig.  4.  The  light  given  out 
when  the  larger  carbon  formed  the  positive  pole 
was  found  to  be  not  quite  so  great  as  when  it 
formed  the  negative  pole.  The  beat  being  almost 
entirely  confined  to  the  smaller  carbon,  the  lar;ger 
one  was  not  consumed  to  any  appreciable  extent. 

During  the  whole  time  that  tne  smaller  carbon 
bums,  it  retains  its  pointed  form,  and  a  small 
electric  arc  is  plainly  visible  round  the  points  of 
contact  of  the  two  carbons.  The  greater  part  of 
the  light  given  out  is  produced  by  this  small  arc. 

In  accordance  with  the  foregoing  results  Mr. 
Werdermann  constructs  bis  lamps  in  the  following 
manner  : — 

He  place:!  the  negative  electrode  uppermost,  giv- 
ing it  the  form  of  a  solid  disc  of  carbon,  about  two 
inches  in  diameter  and  one  inch  thick.  This  is 
encircled  by  a  band  of  copper  ribbon  and  prolonged 
to  a  terminal  to  which  one  of  the  machine  wires  is 
attached.    The  lower  or  positive  carbon,  which  te  a 
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xhia  rouDCl  pencUi  3  miUimctres  in  diameter,  is 
placed  TcrticaHy  beneath  the  negative  electrode,  io 
I  tube  up  whic^  it  slides.  This  lube  lias  a  pro- 
longAtioa  of  tliick  copper  divided  in  two  pans, 
ud  pressing  against  the  pencil  und  fonning  con- 
tact vrith  it,  this  forms  ibc  other  terminal  of  (lie 
Umpk 

Tbo  lo-Ktr  CArbon  is  kept  in  contact  willi  tbe 
upper  one  by  chains  attachetl  to  its  lower  extremity, 
coining  up  over  puilc}^  and  down  again  to  a 
coonter balance  weight,  which  always  Keeps  the 
point  of  the  pencil  in  gentle  contact  with  the  disc 
w  the  former  gradually  bums  away. 

FlC.     I  A. 


By  referring  lo  the  sketch,  lig.  ia,  the  general 
idea  of  the  lamp  will  be  seen  at  a  glance. 

"a"  is  the  negative  carbon.  *  is  the  pencil  sliding 
in  the  lube  c,  and  gripped  at  the  (op  of  the  tube  by 
the  Kiilit  contact  piece,  the  prcisure  of  which  1$ 
regulated  by  the  Spring  d.  'I  he  conductors  e  form 
part  of  the  lamp  post,  havine  terminals  at  the 
bottom,  and  one  is  connected  lo  the  tube,  the 
other,  by  means  of  the  semicircular  piece  of  metal 
/  to  the  upper  carbon  ;  /is  hinged  for  the  purpose 
of  moving  away  the  negative  disc  when  a  globe  is 
to  be  put  nn  the  lamp. 

The  lube  it)  iliQwn  in  persptctivo  for  the  sake  of 
greater  clearness. 

The  experiments  were  commenced  by  pulling 
two  uil  lamps  in  circuit  such  ai  will  be  used  for 
out-dooi  lighting. 


4 
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These  hmpe  ^ve  a  light esumatedaL  360  candles 
each,  and  were  connected  together  in  parallel  cir- 
cuit. The  lamps  had  no  glob«,  and  the  lights  vera 
wonderfully  clear,  of  a  pure  colour,  and  perfectly 
free  from  the  blue  or  purple  rays  so  often  seen  in 
the  electric  arc.  Bcttcrlhan  all  wns  the  remarkable 
steadiness  of  burning,  there  licing  an  entire 
absence  of  any  jumping  or  flickeiing  whatever. 

After  Allowing  these  to  bum  for  some  time,  the 
current  wns  then  sent  through  a  row  of  10  smaller 
lamps,  aintnged  on  a  shelf,  and  connected  pAraltd. 
These  lamps  were  catimaicd  to  give  about  40 
candles  each,  each  one  burned  with  the  same 
brilliancy  and  steadiness,  and  proved  most  con> 
clusivclv  that  the  divisibility  of  tbe  light  was  an 
nccomplishcil  fact,  and  when  we  say  that  this  satis- 
foctory  result  was  obtained  with  an  elcctro-phituie 
Gramme,  the  bobbins  of  which  are  wouoa  with' 
thick  copper  ribbon,  and  gii-ing  an  electro-motire 
force  of  only  4  Daniell's  cells,  it  seems  probable  and 
reasonable  to  suppose  tliat  with  suitable  machines, 
Mr.  Werdermann  will  be  enabled  to  put  so,  100,  or 
even  500  lights  in  circuit,  and  thus  v>lve  the 
problem  of  dividing  the  light  more  completely  than 
has  hitherto  been  the  C3»e. 

In  feet,  Mr.  Wcrdcrmann  staled  that  had  his 
lamps  been  ready  he  could  bare  put  in  circuit  a 
considerably  greater  nuoib^  of  lights  than  were 
exhibited. 

Fig.  3A  shows  the  connections  of  the  10  lamps. 

The  thick  wires  +  and  —  arc  the  cables  con- 
necting the  buipg  with  the  Gramme  machitte,  ihi 
first  lamp  on  the  pas.  being  the  last  on  the  neg- 
The  spimls  "a"  arc  equal  resistances  placed  in  tbo 
circuit  of  ench  lamp  lor  the  purpose  of  rendering 
any  variation  in  the  contict  or  pressure  of  the  two 
carbons  less  appi^ciable  to  the  p.iss3ge  of  the 
divided  currents. 

The  resistance  on  the  average  of  each  small  lamp 
including  the  cAtnt  resistance  "it"  is  0392  ohms-      h 
5  lighUi  parallel  ...        „  0-076  ohms.     ■ 

10  lights,  do.,  as  e-xhibited      „  ooj?  ohms.     ^ 

The  n-sisiancc  of  the  large  lamps  is  rather  less 
than  Uiat  of  the  small  ones. 

In  the  10  small  lamps  the  carbon  pencils  bum 
awsij-  at  the  rate  of  about  2  inches  per  hour. 

Ttie  largo  lamps  having  pencils  of  4^  nm. 
diameter,  burn  from  3^  10  3  in.  per  hour. 

The  carbons  are  manufactured  in  iSiris  in  lengths 
of  about  one  yard,  and  at  a  cost  of  about  1  Iranc     1 
per  yard,  which  length  would  keep  up  a  light  forfl 
II  hours.  m 

The    negative    discs    are    of  ordinary    battery 
carboHj  and  the  weight  required  to  keopcarboos  in     1 
contact  is  about  1}  lbs.  jH 

The  lenRlh  of  carbon  piotrudlog  from  the  tafe^B 
and  made  incandescent  is  J  of  an  inch,  but  this 
length  can  bo  varied  at  pleasure.  However  manr 
lights  may  be  put  in  circuit  the  extinction  of  one 
or  more  will  not  affect  the  Test,  a  switch  arrange- 
ment attached  lo  each  lamp  cftecting  -till  that  is 
required  for  the  regulation  of  (he  current. 

Then   .itjajn,  by   this  system,  all  the  lamps   am 
lighu-d   smiutlaneously,  iind  can  all  be  at  readU' 
extinguished,  and  again  re>lightcd. 

In  regard  10  the  strength  of  ihi^i  light,  we  have 
beforo  observed  that  one  object  of  the  inventor  ii 
to  moderate  the  intcmity,  so  as  to  a%x>id  having  any 
of  the  iUuminating  power  rednced  bj  covering  thff 
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lamp*  with  opal  or  ground  gbxn  giobc«,  u  in  other 
•jmaas.  The  tvn  Urg«  lamps  did  not  da&te  the 
«TVt,  there  faeine  no  chnii|<c  uf  coknir  »m)  no 
jniping,  so  it  ia  ihcrcl'oro  the  inteatkHi  of  Mr. 
Wflrdenunn  to  use  ordin-try  glass  globes,  so  thst 
acucelr  Any  low  or  lix^t  Will  be  iacmrcd. 

To  WHiie  questions  nut  to  him  by  a  j^  im^necr. 
Mr.  WerdennHtin  aptly  compared  the  quantity  or 
ODTTent  frith  the  quantity  of  a  ^-holder,  and   the 

Fios         <  3  a 


It  oiaybo  mentioned  that  Mr.  Wardarnianii  dcMinot 
belieTtf  in  th^  di%'i«biHty  of  the  rurrent  .irf  infinitttm, 
aa  cUinied  by  Mr.  EdiMW.  but  that  for  procboil 
puipoaea  he  baa  every  confidence  that  the  system 
we  bare  described  will  solve  the  problem  of  genera! 
electric  ligbtiog,  and  that  he  will  bo  able  to  carry 
the  current  to  a  considerable  disunce.  Mr.  Wer- 
dermann  has  already  had  numerous  applications  for 
the  tnttallntion  of  hi<  syUcni. 


COLD. 


WillTl   HOT. 


PlO,   2A. 


electro-motive  force  of  the  current  to  tlic  pressure 

For  instaoce,  if  a  gas-holder  held  sufficient  gas, 
and  had  enoUKli  pressure  to  supply  100  burners,  it 
would  be  ncccs*ar)'  to  increase  The  quantity  and 
pressure  of  the  gas  tu  equally  liuhl  300  jeu.  It  is  the 
same  with  llie  electric  li^lit.  If  with  one  mnchinc 
of  given  quantity  and  electro- motive  force,  too 
lights  can  be  produced,  then  if  loc  ligliu  sjc 
required  we  must  have  a  machine  with  a  greater 
quantity  of  current  (correspouding  to  the  upacity 
of  the  gas-holder),  and  with  greater  electro-motive 
fbrcc  to  carry  the  tights  furdifir  away  (aasw«iiDg  to 
tbe  pressure  of  g;ii>). 


In  conclusion  ivc  give  some  details  of  the  mitcbino 
by  which  the  lights  were  pruducml.  It  is  of  the  old 
form  of  Gramme  electroplating  machine,  with  four 
upright  electro- nugncU,  and  two  bobbins  revolving 
between  them,  The  bobbins  sre  iron  rings  wound 
each  with  4S  sections  of  copper  ribbon  soTon- 
sixtecnths  of  an  inch  wide,  and  one-tenth  of  an  inch 
thick.  Each  section  has  tlirec  convolutions.  One 
bobbin  iti  used  for  magnetising,  or  feeding  the 
olcclro-magncts,  the  other  for  producing  the  work' 
ing  current.  The  resistance  of  Ihit  latter  bobbin  is 
about  o'oog  ohms,  and  the  clectro-molive  force,  as 
bofbra  mentioned,  is  only  four  Djinieli's  odl^  the 
macbiuc  being  driven  at  a  r^tc  of  about  &09  r«ro- 
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tutiOQS  per  roiaute.  The  quantity  or  current  pro- 
duced is  of  course  Urge;  but  as  tbo  intensity  is 
very  low,  it  follows  that  the  insulation  of  the  con- 
ducting  cables  could  easily  and  cbe-ipl/  be  provided 
for. 

The  boating  of  the  machine  after  levera]  hours 
conHnuoos  ninsin^  wu  but  ver^'  slight. 

The  power  required  to  driro  the  machine  is  only 
two  borsc-powcr. 


arc  the  same.  The  object  of  this  modified  arrange- 
ment is  to  insure  greater  sensibility  and  protection 
from  accidental  sources  of  disiurhance.  Sketches 
of  the  inttrument  are  here  fprcn.  Tlic  carboa 
button  is  laid  flat  within  an  insulating  cup  in  the 
centre  of  3  smTill  but  massive  bnss  baiM  A  ;  restiag 
on  the  button  is  a  light  raetal  disc  which  supports  a 
slender  strip  of  vulcanite,  about  an  inch  long  and  a 
quarter  of  an  inch  wide.  Valcanite  is  used  on 
account  of  the  comparatively  large    dilatation  it 


In  ir.i  present  form  the  instrument  differs  considcr- 
iibiy  Irom  that  described  in  the  Tblbgrapiiic 
JoDJOfAi.  Of  August  HI,  although  the  essential  parts 


undergoes  when  wamted,  but  a  strip  of  blackened 
zinc  is  more  prompt  in  iu  indications.  The  upper 
end  of  the  vulcanite  strip  abuts  against  the  base  of 
a  vcrticaJ  screw,  capable  of  an  extremely  fine  motion 
b)-  means  of  a  worm-head  scaring  into  a  tangent 
screw  a.  Attached  to  the  milled  t^d  of  the  latter 
is  a  small  pointer  laoring  over  a  gnuhuited  circle  T 


NonmBR  15,  1878.] 


THE   TELEGRAPHIC  JOURNAL. 


459 


Each  division  ia  this  circle  corresponds  to  a  motion 
of  the  fifty-thousandth  part  of  an  inch  imparted  to 
the  Tulcanite  strip,  and  thus  a  corresponding  smali 
d^ree  of  pressure  can  be  brought  to  bear  upon  the 
carbon  button  below  the  strip.  A  polished  cone 
converges  radiation  upon  the  vulcanite,  which  is 
enclosed  10  a  metal  casing  except  on  the  side 
opening  to  the  cone.  The  upper  and  lower  faces 
of  the  carbon  button  are  in  metallic  communication 
with  a  cell  or  two  of  a  constant  voltaic  battenr  and 
with  a  delicate  reflecting  galvanometer  of  lojr 
resistance.  A  Wheatstone's  bridge  and  resistance 
coib  are  also  included  in  the  circuit  to  balance  the 
resistance  of  the  carbon  ;  and  at  first  a  "shunt"  of 
thick  wire  is  necessary  to  deviate  through  itself  the 
greater  part  of  the  current,  and  so  curb  tlw  motions 
of  the  galvanometer  needle.  When  the  proper 
balance  is  obtained — the  fine  adjustment  being  made 
by  turning  the  micrometer  screw  that  presses  the 
carbon — the  shunt  is  removed  and  the  tasimctcr 
is  ready  for  a  test  experiment. 

The  heat  radiated  from  one  finger  held  near  the 
cone  is  more  than  sufficient  to  drive  the  galvano- 
meter  index  right  across  and  off  the  scale.  In  a 
letter  relating  to  this  tasimeter,  Mr.  Edison  writes 
to  me  as  follows  ; — "  By  holding  a  lighted  cigar 
several  feet  away  I  have  thrown  the  light  right  off 
the  scale,"  and  by  increasing  the  delicacy  of  the 
galvanometer,  "the  tasimeter  may  be  made  so 
sensitive  that  the  heat  from  your  body,  while  stand- 
ing 8  ft.  from  and  in  a  line  with  the  cone,  will  throw 
the  light  olf  the  scale,  and  the  radiation  from  a  gas 
jet  100  ft.  away  gives  a  sensible  deflection." 

These  statements — less  extravagant  than  those 
that  have  appeared  in  some  newspaper  reports — are 
quite  consistent  with  my  experience  of  the  instru- 
ment, and  they  show  that  the  tasimeter  is  a  mar- 
vellously  delicate  thermoscope,  and  as  such,  or  as  a 
means  of  detecting  minute  variations  in  pressure, 
it  is  a  really  valuable  addition  to  the  cabinet  of  the 
physicist.  It  is  not,  however,  likely  to  displace  the 
thermo-electric  pile  in  experiments  on  radiant  heat ; 
albeit,  when  the  small  area  on  which  the  radiation 
Ellis  in  the  tasimeter  is  taken  into  account,  it  is  no 
doubt  a  more  delicate  thermoscope.  In  fine,  owing 
to  the  narrow  linear  surface  it  exposes,  the  tasi- 
meter will  probably  do  good  service  in  such 
researches  as  the  distribution  of  heat  in  solar  and 
other  spectra,  and  in  exploring  the  ultra-red  por- 
tion of  the  solar  spectrum.  By  an  ingenious 
device,  characteristic  of  the  man,  Mr,  Edison  has 
shown  how  the  tasimeter  may  be  used  as  an  instru- 
ment for  detecting  the  presence  of  moisture  in  the 
atmosphere.  All  that  is  necessary  is  to  remove  the 
vulcanite  atrip  and  replace  it  by  a  strip  of  gelatine 
varnished  on  the  unexposed  side,  when  it  Mcomes 
an  hygrometer  of  surpassing  delicacy.  Another 
application  of  the  tasimeter,  which,  perhaps,  Mr. 
Edison  will  allow  me  to  suggest,  is  for  detecting 
variations  in  the  pressure  of  the  atmosphere.  As 
a  new  form  of  aneroid  baroscope  it  would  doubtless 
rive  extremely  prompt  and  delicate  indications,  and 
thus  be  of  considerable  service  to  meteorologists. 
The  application  of  the  instrument  for  detecting 
minute  changes  ia  the  length  of  a  body  is  obvious, 
but  before  it  can  come  into  use  in  any  quantitative 
experiments,  further  investigation  is  necessary,  and 
several  minor  modifications  of  the  present  appa- 
ratus are  retjniiite. 
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Thr  TeLSPMase. — Mr,  McLure,  the  manager  of  the 
Bell  Telephone  Company,  London,  has  effected  several 
convenient  improvement  in  the  Bell  telephone  znd  its 
fittings.  To  adapt  the  telephone  for  general  house- 
hold  use  Mr.  McLure  arranges  an  alarm  oell,  indicator, 
and  commutator  in  the  servants'  hall,  and  a  telephone 
in  each  room.  When  a.  person  ia  one  of  the  rooms 
wishes  to  communicate  with  the  attendant  he  simply 
touches  a  spring  in  the  stem  of  the  telephone  at  bis 
disposal :  this  rings  the  alarm  bell  and  indicates  the 
room  frooi  which  the  call  has  come  to  the  attendant. 
The  attendant,  by  settinx  the  commutator  to  that  room, 
r:-sets  the  indicator  to  its  zero  position  and  puts  his 
telephone  in  circuit  with  that  in  the  room  in  question. 
Conversation  can  then  be  carried  on  between  them. 
By  this  arrangement  telephones  can  be  supplied  to 
every  room  in  a  house  at  as  cheap  a  rate  as  electric 
bells,  thus  effecting  a  considerable  saving  of  time  and 
trouble.  By  a  similar  arraagemeot  persons  in  different 
parts  of  a  city  can  converse  through  the  medium  of  a 
central  station,  in  which  the  commutator  is  placed. 
Mr.  McLure,  amon^  others,  is  now  experimenting  with 
a  view  to  overcoming  the  induction  clamour  on  tele> 
phone  lines. 

Thi  MiCBOPHONi. — On  another  pase  we  publish  an 
important  inresti|^tioo  by  Professor  Hughes  into  the 
sources  of  sound  in  the  telephone — a  problem  which 
has  been  rendered  soluble  by  means  of  the  microphone. 
The  research  in  question  is  the  continuation  of  some 
former  experiments  recorded  in  the  Telegrapkie  yourtuU 
for  September  i.  Some  of  the  facts  demonstrated 
cannot  fail  to  be  useful  in  the  improvement  of  tele, 
phones. 

The  Phokooraph.—  The  Stereoscopic  Company  are 
not  yet  prepared  to  supply  phonographs  to  purchasers. 
The  price  to  be  put  on  them  when  they  are  offered 
for  sale  is,  we  believe,  thirty  guineas. 

The  Electric  Lioht. — The  details  of  Edison's  new 
invention  are  still  kept  secret,  and,  as  wilt  be  seen  from 
our  list,  a  second  patent  has  been  applied  for.  Mean- 
while, the  Scientific  American  professes  to  give  the 
following  partial  information,  which  is  a  little  more 
explidt  than  what  was  vouchsafed  to  us  in  our  last 
issue; — "The  Edison  light,"  says  our  contempora^, 
"  is  based  on  the  well  known  fact  that  a  wire  may  be 
heated  by  an  electric  current,  the  basis  of  many  attempts 
to  accomplish  what  Mr,  Edison  claims  to  have  done. 
The  reader  may  have  seen  the  gas  jets  of  the  dome  of 
the  Capitol  at  Washington,  lighted  by  similar  means. 
Over  each  burner  is  placed  a  coi!  of  platinum  wire, 
which,  when  heated  by  the  electric  current,  ignites  the 
gas.  Mr.  Edison  uses  the  coil  itself  as  the  source  of 
light,  the  current  sent  through  it  being  strong  enough 
to  make  the  coil  white  hot,  or  self  luminous.  The 
dilliculty  to  be  overcome  at  this  point  was  the  liability 
of  the  wire  to  fuse  and  spoil  toe  light ;  a  difficulty 
which  Mr.  Edison  claims  to  have  obviated  by  the  intro- 
duction of  a  simple  device  which,  by  the  expansion  of  a 
small  bar  the  instant  the  heat  of  the  coil  approaches 
the  fusing  point  of  platinum,  interposes  a  check  to  the 
How  of  the  current  through  the  coil.  This  automatic 
arrangement,  in  connection  with  an  auxiliary  resistance 
coil,  secures,  it  is  said,  an  even  flow  of  electricity 
through  the  coil,  and  consequently  a  steady  glow  of 
pure  Hght,  If  this  is  done  economically  it  is  obvious 
that  a  marked  advance  has  been  made  in  artificial 
illumination,"    It  maybe  presumed  that  Mr.  Edison 


E 


THE  TEI.KGRAPHIC  JOURNAL. 


[NoTumn  15,  1S70. 


has  more  to  reveal  than  what  is  lovtn  above,  for 
allhouj^h  this  device  will  undoubtrdly  faciliUle  the 
•ubdlvinon  of  the  current  for  lighting  purposes,  It  will 
not  alon«  justify  the  inventor's  cUim. 

A  COMUIHION  ha*  been  appointed  to  examine  Ihe 
question  of  itluminatlnf;  the  harbonr  of  Cronsladt  hy 
the  electric  light,  in  order  to  prevent  night  attacks  on 
the  forts. 

A  MUKiciPAL  coTincil  is  also  considenn;r  the  advisa- 
bility  of  lighting  Ihe  sirmts  of  St.  Ptt«r»l»irg  by 
electricity. 

On  Monday,  November  4,  a  football  matcli  was 
played  at  Kennington  Ovsl  by  Siemens'  electric  light, 
but  it  was  only  a  partinl  sueces!>  by  reason  of  the 
operator*  cot  being  able  to  direct  the  beam  quickly 
enouj^h  upon  the  h&li. 

Aknal'd's  Electric  Light  Dividbr. — M.  Arnatid 
explains  that  his  system  consias  In  insertinfj  cross 
circuits  between  the  outgoing  and  returning;  wires  of 
the  main  circuit.  Thcw  cross  circuits  contain  the 
tamps,  and  a  specially  divided  current,  giving  equal 
lights  to  all  the  lamp*,  is  sent  into  this  complete 
cirruit. 

The  electric  light  is  being  tested  for  use  in  the  Royal 
Atserial  workshops  and  at  the  Woohrlch  laboratories. 
It  will  also  be  tried  in  the  General  Post  Office,  St. 
Martin's.  le- Grand. 

Thb  American  journal  of  Ga%  ttfrhtingnow  triumph- 
Uttly  asks.  How  is  the  electric  light  tobc  nieasured  and 
sold  ?  Gas  can  be  estimated  both  in  quality  and  quan- 
tity; but  electricity! — that  is  a  very  different  affair. 
In  unother  part  of  the  same  Journal  a  tecoi'd  fatal 
objection  is  put  forth — "the  ladies  dislike  it."  Can 
human  gallantry  resist  this  appeal  > 

ExTENStvB  additions  begun  ftt  the  Beckton  Gas 
Works  have  been  stopped  pending  the  invasion  of  the 
electric  light. 

Tut  electric  h'ght  Is  likely  to  reduce  the  price  of 
coals  considerably,  since  the  gat  companies  will  con- 
sume a  greatly  reduced  quanlily. 

RAPrKri''K  Et.fCTKiC  l.iGHt.^M.  Rapicff  ha»  further 
improved  his  electric  light  which  we  ilIuMrai(.-(,l  and 
described  in  our  last  issue,  by  subsCitutinga  single  thick 
carbon  for  the  two  upper  rods.  This  improvement 
would  seem  to  approximate  the  light  somewhat  more 
to  Wcrdcrmann'i  plan. 

Till  pf«-arnoHnced  trial  of  JablochVofl's  candle  at 
Bttlingsgale  Fish  Market  on  Nov.  j,  did  not  romc  off, 
but  preparations  are  now  bdng  m.ide  for  one  on  an 
early  date.  There  »41l  be  sixteen  1,000  candle-lights 
reduced  60  per  crol,  by  opal  globes.  Eight  of  these  will 
illuminate  (he  {jruunil  floor,  an  area  of  nearly  ^0,000 
square  fc«t.  Tt>e  whole  building  will  be  Illuminated 
inside  as  wcti  as  the  outaidc  front. 

RKvNisk's  Electkic  LioKT.^One  of  the  successful 
competitors  for  electric  light  reiiown  is  B.  Emile 
Reynicr,  a  youn|;  Parisian  student  of  science  and  electric 
mechanician.  Reynier's  lamp  consist.t  in  a  <lcndci 
oprigbt  sbck  of  carbun  placed  so  that  itx  pgint  ■■ 
tangential  to  Ihe  edge  of  a  thick  disc  of  carbon.  The 
stick  it  fed  \y  the  poMtive  current,  and  the  disc  by  Ihe 
turgmUt^,  ju>d  as  Ihe  />ojnt  is  in  contact  with  the  disc 


there  is  no  voltaic  arc  to  speak  of,  hut  merely  incan 
descence  of  the  carbon  Blii:k,  which  slowly  bums  away. 
To  Ihe  disc  is  given  a  slow  rotation  and  the  ash  of  the 
carbon  stick  is  thus  cleared  away.  As  the  stick  con- 
sumes it  is  forced  downwards  into  contact  with  the  edge 
of  the  disc  by  the  descent  of  a  heavy  bar.  From  this 
description  it  will  be socn  th.it  RtyaWPi  lampe  el^ctri^im 
il  in(iiniifi(tn(t,  as  it  is  called,  is  somewhat  similar  to 
Mr.  Wcrdcrmann's  which  we  illustrate  on  another  page ; 
but  it  is  clearly  not  the  same.  Wcrdermann's  is  a 
tamff  HHeandr%ffn(f  ;\3vihy  a  different  arrani^ment 
of  the  carbons,  h«  prodtices  a  finer  and  steadier  lifht 
than  Reynicr,  by  means  much  simpler.  Reynier'4 
lanps  ara  made  by  the  S'>cii't)?  Afx  L.ampes  Electriqu* 
Prangais*.  71,  Rue  dc  la  Vk-ttnrc,  Piiris.     Price  ^5. 

It  is  aaid  that  a  houwholder,  whose  gai  had  been 
suddenly  eat  off  recently,  brought  mattm  right  by 
sending  a  photograph  of  Edbon  to  the  gas  company. 

Thr  New  Yorit  Board  of  Aldermen,  on  Ifae  I4tb  till., 
granted  permission  to  General  Spinola  to  introdaoe  the 
Holly  Steam  Heating  systam  into  that  city.  This 
system  consists  in  dulcibuting  steam  from  central 
stations  to  streets  and  houws  by  moans  of  pipes  for 
heating  purposes.  Should  the  New  York  gas  mains  be 
rcadercd  by  Edison's  iiivcation  no  longer  useful  (or  gas 
tbey  may  qo  for  the  steam. 

Whex  EdisoTi  brings  that  new  electric  light  into  use, 
the  fellow  who  goes  to  a  party  with  a  patch  on  the  knea 
of  his  pants  muit  come  out  of  that  dark  comer  and  be 
eKposed,— iWrpi"^  />rr  Prest,  U.S. 

Thrsr  applications  of  the  electric  light  are  ohviooriy 
practicable  fonhwlih,  and  likely  10  be  o(  grvat  service, 
namely,  lighrine  ships  .nt  sea.  lighting  railway  trains, 
and  ItFhting  hi^ds,  so  that  harvest  operaliou  can  be 
carrier  OB  at  iiiuhl  duiing  tlvit  spoils  of  good  wcaibci 
which  the  farmer  finds  mi  rare  in  the*c  isles. 

Tkk  Nu  Pcrc£  Indian>  o(  Fort  Leavenworth,  on  the 
Missouri,  have  a  system  of  ll.ish- signal  ling  by  mirrors, 
which  ruembles  the  Morse  code,  but  has  not  yet  been 
interpreted  by  the  white  man. 

Tokm\»i'm  Rrr.AV. —  W*  print  on  another  page  t 
report  of  the  Ando-Amcrican  Telegraph  Company's 
stiperintendent  .it  Rrrst  on  the  recent  trial  of  this  relay 
on  the  French  AlUnlir  C;ihle,  We  saw  this  relar  at 
Ute  Paris  KxMbitiDn,  where  M.  Tommasi  cibibitcd  to 
all  comers  its  Iransc^idant  merits  as  a  receiver  on  long 
submarinacabic!!,  by  nbowing  how  many  degrMrs  it  would 
deflect  under  a  current  sent  through  n  block  of  dry 
wood.  H  M.  Tomraaiii  wishes  to  nerirct  his  insinimenl 
for  submarine  signalling  wo  woulu  rcconncnd  him  U> 
adopt  an  artificial  line  of  a  nalute  somewhat  tcss 
primitive  than  a  plank, 

A  SBVERR  snowstorm  on  the  4lh  of  thb  monlli 
played  grcit  havoc  among  Ihe  Austrian  telegraph 
lines  for  nearly  a  hundred  miles  round  Vienna,  and 
telegrams  had  to  he  forwarded  by  rail.  The  snow  lay 
n  metro  deep,  and  all  traffic  was  suspended. 

NilW  /raland  has  now  consented  to  join  ti4th 
Victoria,  New  South  Wal«s,  and  Sonth  Australia  hi 
procuring  a  duplicate  line  of  tetogroph  with  England. 
At  the  meeting;  of  Ihc  Easletii  Ejctension  Telegraph 
Company  on  November  6,  it  was  ^aied  that  the  carry- 
ing out  of  this  work  was  temporanky  postjMned  owing 
to  Ihe  parliament  of  New  South  Wales  having  cnnsea 
some  aJtcrations  to  be  made  in  the  ^rKOtent. 
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The  Continental  Tekgnph  Company,  United  States^ 
has  opened  for  business  with  six  oflices  in  New  York, 
six  in  Riiladelpbia,  and  one  in  Trenton,  New  Jersey, 
The  company  will  soon  have  four  wires  to  Philadelphia, 
and  wires  to  Baltimore,  Washington,  and  Boston  will 
soon  be  erected.  There  is  already  a  brisk  rivalry 
between  it  and  the  Western  Union  Company. 

Tkx  Westerm  Union  Telegraph  Cohpanv. — 
At  the  commencement  of  the  fiscal  year  1867,  the 
Company  operated  46,370  miles  of  line,  85,291  miles 
of  wire,  and  had  3,565  offices.  The  capital  and  bonded 
dd>t  amounted  to  46,375,410  dollars.  Thus  each  mile 
of  wire  was  represented  by  541 .98  dollars  of  capital  and 
debt.  On  the  30th  of  June,  1878,  the  miles  of  line  had  in- 
creased to  81,003,  tne  miles  of  wire  to  3o6,303,  and 
the  number  of  offices  to  8,014.  This  was  represented 
by  a  capital  and  debt  (deducting  the  amount  of  the 
former  owned  by  the  Company)  o[  41,348,576.64  dollars, 
which  averages  within  a  fraction  of  aoo.03  dollars 
per  mile  of  wire.  In  addition  to  the  property  above 
enumerated,  the  company  owns  in  stocks  of  other 
companies  ^al  estate,  &c.,  over  8,000,000  dollars,  which 
being  deducted  from  the  gross  amount  of  capital  and 
debt,  the  net  average  is  about  160  dollars  per  mile. 
The  number  of  messages  transmitted  has  increased 
from  6404,57s  in  1868,  to  33,918,894  in  1878.  The 
number  of  messages  annually  transmitted  per  mile  of 
wire  has  increased  from  66  in  t86S,  to  ti6  in  1878. 
There  has  been  a  constant  and  rapid  decrease  in  the 
average  tolls  per  message  from  104.7  Cdts  in  1868,  to 
38.9  cents  in  1878.  The  average  cost  of  transmission 
has  decreased  in  ten  years  from  63.4  cents  to  35  cents 
per  message,  and  the  average  profit  from  41 .3  to  13.9 
cents.  The  decrease  in  the  average  tolls  for  the  last 
year,  notwithstanding  the  absence  of  competition  and 
the  increase  of  some  competitive  rates  which  had  been 
reduced  below  theactnal  cost  of  doing  the  business  was 
4,7  cents.  The  further  reduction  of  tolls  without  re- 
ducing the  average  profit  per  message  will,  it  is  believed, 
be  warranted  by  the  economies  introduced  into  the 
expenditures  which  are  now  fairly  inaugurated. — 
Journal  of  tht  Telegraph,  U.S. 

Nickel-plating.  —  We  have  leceivtd -n  small 
pamphlet  on  "  Nickel-plating  1  its  History  nnd  Useful 
AppUcations,"  from  Mr.  W.  Elmore,  41,  Queen  Vic- 
toria Street.  The  process  of  nickel-plating  dates 
as  far  back  as  1843,  it  appears,  when  it  was  in- 
troduced by  Professor  Boettger.  Boeltger  employed 
the  dooble  sulphates  of  nidcel  and  ammonia,  and 
the 'double  chlorides  of  nickel  ammonium,  salts 
which  are  still  found  the  best  for  the  purpose.  The 
Americans  have  recently  improved  greatly  on  the 
manufacture  of  ttiese  salts,  and  the  refining  of  nickel. 
They  have  also  applied  the  dynamo -electric  machines 
instead  of  the  voltaic  battery  to  the  electro  depositing 

Erocess;  and  we  are  told  that  there  now  over  two 
undred  nickel -platers  in  New  York  alone.  There 
are  also  many  in  France,  Belgium,  and  other  European 
countries.  The  advantages  of  dynamo-electricity  for 
electro* typing  will  be  seen  when  it  is  considered  that  a 
fine  clear  deposit  or  "  shell "  of  copper  800  square  feet 
in  area,  can  be  obtained  from  a  ay namo-machine  in 
less  than  three  hours,  without  pin-hole,  or  other  defects 
common  to  battery  deposits.  Mr.  W.  Elmore  has 
introduced  these  American  improvements  into  England, 
and  is  now  carrying  on  the  process  of  nickel-plating 
amoQ^  us.  He  employs  the  Weston  dynamo-electric 
machine,  described  m  the  Telegrai-iuc  Journal  for 
April  15,  1878,  and  is  agent  (or  it  in  this  country. 

A  GKEAT  nomber  of  the  rural  communes  of  Prance 
who  cooqilvaed  a  short  time  ago  of  the  excessive  tax 


to  be  imposed  on  them  for  telegraphic  weather  reports 
have  agreed  to  pay  a  reduced  tax. 

A  Paris  Exhibition  gold  medal  was  awarded  to 
Sir  William  Thomson  for  his  patent  compass. 

The  Faraday  lecture  was  delivered  at  the  theatre  of 
the  Royal  Institution  on  Tuesday,  November  13th,  by 
Prof.  Ad.  Wurtr. 

At  the  first  meeting  of  the  Society  of  Telegraph 
Engineers  for  thu  coming  session  on  November  13th, 
Mr.  Andrew  Jamieson,  C.E,,  hon,  sec.  of  the  Society  for 
M;ilta  and  the  Mediterranean,  read  a  comprehensive 
and  instructive  paper  on  "  Cable  Grappling  and  Cable 
Lifting."  A  full  account  of  the  paper  will  be  given  in 
our  next. 

Electric  Rbsistavce  or  Water  at  Differewt 
TesiPBRATUREs.— MM.  Exner  and  Goldschmidt  find 
that  the  resistance  of  pure  water  uniformly  decreases 
as  the  temperature  rises,  the  resistance  at  99*  being 
about  a  third  of  what  it  is  at  30".  A  similar  result  was 
obtained  with  water  acidulated  with  sulphuric  acid. 

The  Aurora  Borealis.— Prof.  Ediund,  of  the 
Swedish  Royal  Academy,  in  a  series  of  papers  now 
being  published  in  the  Pkil  Mag,  deduces  the  theorem 
that  all  other  circumstances  being  equal,  the  resistance 
to  the  flow  of  the  electric  fluid  from  the  atmosphere  to 
the  surface  of  the  earth  is  greater  at  the  equator  and  in 
the  equatorial  regions  than  at  a  certain  instance  from 
that  circle,  and  that  the  resistance  diminishes  as  the 
dip  of  the  magnetic  needle  to  the  earth  increases.  And 
in  this  he  discovers  the  cause  not  only  of  the  strong 
disruptive  discharges  of  violent  tropic  thunderstorms, 
but  the  rarer  and  gentler  discharges  of  higher  latitudes, 
culminating  in  the  aurora  borealis,  in  vrhich  the  dis- 
charges are  transformed  into  slow  and  continuous 
currents. 

Influence  ok  Electricity  on  Vegetation.— 
M.  Cell  is  conducting  experiments  on  this  interesting 
subject  similar  to  those  of  M.  Grandeau  to  which  we 
recently  alluded.  This  mode  of  operation  consists  in 
growing  two  similar  seedlings  in  equal  quantities  of 
the  same  soil,  water  and  air ;  the  only  difference  be- 
tween their  conditions  of  growth  being  that  one  of  them 
is  grown  in  a  specially  electrified  atmosphere.  The 
apparatus  consists  of  a  water-dropping  collector,  that 
is,  an  insulated  metal  basin  of  water  from  which  a  fine 
jet  is  constantly  flowing  and  breaking  in  spray.  This 
basin  consequently  takes  the  potential  of  the  surround- 
ing atmosphere,  positive  onlinarily,  but  sometimes 
negative  in  broken  weather.  The  plant  to  be  electrified 
is  enclosed  in  a  bell  jar,  and  a  wire  runs  from  the  basin 
to  a  set  of  metal  points  within  the  bell  jar  which  give 
oR  electricity  to  the  air  let  into  the  jar.  The  non-dec- 
trified  plant  is  also  enclosed  in  a  similar  bell  jar  and 
the  same  quantity  of  air  is  let  in,  but  there  is  no  special 
arrangement  for  electrification.  On  July  30  last,  three 
grains  of  maize  of  equal  weight  were  sown  under  each 
of  these  bell  jars.  On  August  1  they  sprouted,  and  for 
two  days  kept  pace  with  each  other  in  their  growth ; 
but  on  the  third  day  the  electrified  plants  began  to 
develope  more  rapidly  than  the  others,  and  on  August 
10  the  relative  heights  of  the  plants  were  17  and  8 
centimetres. 

Determination  op  Magnetic  Moments  in  Abso* 
lute  Measure, — In  his  experiments  on  the  intensity 
of  the  earth's  magnetism  in  absolute  measure.  Gauss 
determined  the  magnetic  moment  of  the  steel  magnet 
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lie  employed  to  be  ajj  per  framnM  ma.'M  in  C.  G.  S* 
unhn:  and  calculated  that  tM  mass  of  steel  which 
woulfi  h.irc  to  be  placed  in  each  cubic  metre  nf  non- 
nwi^ctic  matter  in  order  to  iriAke  an  a  globe  d  the 
Mmc  magnetic  moment  as  the  cartn  would  be  355 
kilogram  me  Hof  the  Mme  kind  from  which  his  magnet 
wai  m.tde.  Mr.  ThamaN  Grny,  B.Sc.,  duw  ilcmonsttator 
In  l*h)nic--s,an(l  Instructor  in  Tclceraphy  in  the  Imperial 
Engineering  College  of  Tokio,  Japan,  but  formerly  a 
student  o!  GU*gow  Uniwersity  where  the  experimentt 
were  made,  h  as  been  inrestif^altng  the  mnrnetic  momenu 
of  litniJar  bars  dtSetenlly  tempered.  His  result*  are 
given  in  tlie  PkU  Mag  for  November,  Mr.  Gray  find* 
that  the  magnetic  moments  of  blue-lemperrd  soft  Med 
magnets  arc  vreato  than  (hose  of  slass-bard  soft  steel 
maijnets  for  tlie  same  magnetising  Toice,  and  that  (he 
difKTence  between  them  cTiminishes  as  the  mngnetising 
force  is  increased.  Magnets  made  of  sterl  which  had 
been  heated  to  ledness  and  then  cooled  in  oil  had  com- 
paratively small  magnetic  momenta  when  cooled  in  cold 
oil;  but  the  magnetic  moments  gradually  increased  as 
Ibe  temperatnte  of  the  oil  was  raised  till  it  reached 
about  I  jo^  C-,  after  which  the  magnetic  moments  were 
smaller  the  higher  the  temperature  of  the  oil.  The 
magnetic  moments  of  these  bars  varied  from  (Jo  to  80 
per  gramme.  Magnets  made  of  steel  which  Had  been 
prviously  healed  to  a  blight  red  and  suddenly  cooled  in 
water  were  scarcely  so  BtTong,  after  first  oiagoetisatioD, 
AS  those  of  the  same  scccl  which  were  after  the  same 
treatment  acaia  healed  in  oil  to  any  tompcratiire  up  to 

fto^  C,  ana  afterwards  allowed  to  cool  slowly  in  air, 
xperimcnis  on  magnets  tempered  from  bomo^e. 
neous  iron  wire  moplied  by  Messrs.  Webster  &  Hor«fall 
for  the  1865  cable  sate  results  at  variance  with  the 
above.  Thus  for  glasa-hard  tempering  the  magnelii: 
moment  per  gramme  was  only  30*33 ;  Tor  yellow  tem- 
pering lT-i8:forbluc  11-39.  and  iti  the  slate  as  supplied 
13*09.  ^"-  Gray  found  that  the  magnetic  moments  of 
these  magnets  were  found  to  change  very  lilile,  if  at  all. 
bv  lying  nine  months  undistuiMd,  though  on  being 
allowed  to  fall  thcg'  lost  a  slight  peroentnge  of  force. 

Contact  ELtcTRiciTV.— Mr.  J.  Brown  finds  that 
with  a  dry  couple  formed  of  a  plate  of  iron  and  a  plate 
uf  copper  in  ordinary  air,  oxygen  and  carbonic  acid 
makes  the  iron  poxitivel]r  aud  the  copper  negatively 
electrified:  but  In  sulphuretted  hydrogen  the  iron 
becomes  negative,  and  then  the  action  ceases;  the 
copper  ill  covered  by  a  thin  coating  of  sulphur.  The 
turrcunding  atmospheie,  therefore,  exercises  an  impor- 
tant inHuencc  on  the  generation  of  cvntacl  electricity. 

CXCITATIOM     OP     EtKimUClTT     aV    PBBBSVllE     AKO 

Fbiction.— M.  ilerr  H.  Prilsch,  of  KonigBherg,  fpvcsin 

/irfcmann's  Antialm,  No.  9,  i8;S.  (lie  following  in* 

Itereating  results  educed  by  him.    It  is  wtill  known  that 

fccnlain  crystalline    bodies,  amh  as  cal  spar,  beccme 

r-^cMilc  by  pressure  when  the  pressure  it  .ippltrd  by 

contact  with  a  foreign  material  and  not  the  subsUnce 

ilnrlf.     Thus  two  cal  spars  pressed  tOKCllicr  only  show 

^■lecttificaiion  bi  the  surfaces  iu contact  with  the  lorcign 

t<tpodies  bv  which  the  pressure  isexertcd.   It  is  generally 

PWalcd  that  the  eledriFication  due  to  friction  of  two 

lilKvma  substances  depntd*  exclusively  en  ihe  r^tuie  o( 

'ttie  subi^ann'S,  and    U.  Frilsch's   capcrimenls  were 

urdrttaken  to  lest  the  truth  of  this  doctrine.     Plates  of 

xinc,  copper,  brass,  and  glass  were  sucked  by  him  with 

n  violin  bow,  fo  that  ihcy  vibrated  tr;insver?ciy  and 

they  became  nrgal'friv  clccliificd.     But  when  the  »rnr 

,-bow    was   genlly  drawn    lenglhwine    niong    (lie  i.inji- 

part  of  the  plate  without  producing  a  tone,  Ihe  piale 

became    ^ititrlji  electrified.     When    copper   or  zinc 

pitUs  we/vwJiJpptd  with  white  silk,  to  that  Ihe  stroke 


was  nearly  perpendicular  to  the  pUte,  the  Utter  becsuna 
itroDgly  ^i'/i'tc;  if  delivered  so  as  to  graze  thn  plat 
it  became  as  strongly  tiegalivt.  By  tightly  rubbing  iLt 
entire  rim  with  the  silk  it  was  always  nrgativr  :  but  by 
hard  rubbing  of  the  rim  with  tKc  same  tillc  it  waa 
always ^iVr«c.  Coarse  woollen  doth  gave  »milar 
results  in  a  less  degree  than  silk.  A  square  brass  plala 
behaved  likf^  the  copper  plate;  but  a  shallow  scale  pan 
of  brass  ga%-e  both  electricities  only  when  struck  iidth 
silk  and  when  well  cleaned  with  acid.  An  old  brass 
poond  weight  could  not  be  excited  at  all  with  silk  but 
Only  by  a  violin  bow^thc  electricity  varying  according 
as  Tt  was  applied  to  its  broad  base  or  its  lop.  A  smaU 
Kale  pan  tn  silTer  gave  both  electricities  only  with  sillc, 
with  wool  it  only  became  negatively  electrified.  A 
hard  rubber  plate  always  became  negative  when  slowly 
stroked  with  a  linen  cloth  lightly  folded,  and  positive 
when  fjuickly  stroked.  The  surface  of  the  hand  pro- 
duced the  same  eilect  as  linen:  only  for  Ihe  positive 
excitation  the  stroking  had  to  be  very  rapid.  White  silk 
always  made  the  princiual  cleav^ige  surface  (^  gypeom 
fiofitiTf ;  but  the  subsidiary  surface  of  lustrous  uactntc 
is  always  negative,  while  it  makes  no  difference  whether 
the  latter  su I  Face  is  natural  to  ttte  gjpsum  or  is  aili- 
ficiaJly  pro'juced  by  roughly  scrapiog  a  surface  of  the 
principal  cleavage  plane.  From  «  consideration  of  his 
experiments,  M.  Fritsch  canclodes  that  if  Iwu  sub- 
stancvs  arc  rubbed  against  one  another,  the  electricity 
excited  in  each  of  than  may  change  into  its  opposiu 
kind  aecordir^  as  (he  pressure,  velocity,  or  direction  of 
Ihe  rubbing  motion.  &c.,  varies. 

Electbolttic  Polar  I  zat  I  dm. — Professor  W.  S. 
Ayrton  and  John  Perry,  from  experiments  carried  on  by 
scndinj;  a  current  Irom  one  or  more  Daiiicll  cells 
through  a  voltameter  and  measuring  its  strength  after 
acenain  number  of  minates,  then  sudtlenly  reverfing 
and  observing  the  current  strength  a  fixed  time  after, 
find  that  when  the  cathode  is  of  copper  wire,  ll>e  anode 
being  a  copper  plate,  ihere  is  a  quick  falling  off  in  the 
(ir^l  current  and  a  slow  failing  off  in  the  reverse  one; 
with  n  piatiniim  wire  cathode  opposed  to  a  platinum 
plate  anode  the  reverse  elTect  takes  place ;  but  with  a 
plalinum  wire  anode  the  same  effect  takes  place. 
Messrs.  Ayrton  and  Perry  explain  these  facts  by  point- 
ing out  that  since  the  surface  of  the  wire  in  the  volta- 
meter is  extremely  small  compared  with  that  of  the 
plate,  the  gase<  deposited  on  the  wire  will  have  more 
effect  than  those  deposited  on  the  plate  in  the  potarua- 
lion  of  the  voltameter  \  and  also  that  oxygen  oeposited 
on  copper  will,  on  account  of  its  forming  an  oxide,  be 
less  operative  in  prodocing  a  reverse  current  than 
hydrogen  ;  while  on  the  other  hand  on  account  of  the 
great  absorption  of  hydrogen  by  platinum  and  of  lb* 
difficoliy  of  forming  an  nxtde  of  pUlinum,  it  will  be  de* 
pojilod  oxygen  that  will  produce  tbe  chief  polariialioa 
in  the  platinum  voltameter.  ^| 

An  Elccthical  DtAF.vsoN.— Mr.  Geo.  M.  Hopkim, 
United  States,  han  tappljrd  electricity  to  maintam  tbe 
reeds   in   Ussajou's  refleciing  diapasons   in   constant^ 
vibration,   for    the  production  of    Lissajou's    figureAj^J 
Tbe  reeds  are  adiustihte  a«  to  length,  so  as  (O  produce  ^| 
fractions  of  a  tone  ^nd  illustrate  the  phenomena  a( 
consonance  and  disson.ince,     In  one  form  both  reed* 
are  conjoined   lo  support  a  single  minor  and  gtvv 
complex  double  tone  figures. 

PXODUCtKG  Tlir  El-ECTItlC  Gtow.— M.  Boillol  hfti 
invented  ^n  appncntus  which  gives  a  very  bright  glow 
in  gases  with  a  comparatively  feeble  electric  tension. 
It  consists  of  a  glass  lube  36  centimetres  long  and  several 
millinetres    internal   diatoctcr,   filled  witb    powdctudj 


NoTEHBn  15,  1878.] 


THE  TELEGRAPHIC  JOURNAL. 


4«S 


carboa,  and  hermetically  closed  ;  but  having  a  platinum 
dccttode  lealed  into  one  end.  This  fine  tube  is 
enclosed  in  a  second  medium  sized  tube  so  as  to  leave 
a  rerf  D«rrow  annular  space  between.  These  con- 
centric tnbea  are  then  enclosed  in  a  third  wider  tube, 
and  the  space  between  the  second  and  third  tubes  is 
also  packed  with  powdered  carbon.  An  electrode  is 
also  inserted  into  this  carbon ;  and  the  ends  of  the 
latter  are  stiffened  with  shellac  to  prevent  them  falling 
out,  for  the  extremities  of  this  larger  tube  are  open. 
Different  eases  are  then  [passed  up  the  annular  space 
between  the  inner  and  middle  tuDes,  and  when  the 
secondary  poles  of  an  induction  coil,  fed  by  several 
cells,  are  connected  to  the  carbons,  a  phosphorescent 
glow  is  seen  to  traverse  the  gas  all  alone  the  tubes.  By 
means  of  a  medium-sized  induction  coil  and  three  or 
Eoui  Bunsen  cells,  M.  Boillot  has  produced  50  milli- 
grammes  of  ozone  for  every  litre  of  oxygen  gas 
•obmitted  to  the  discharge, 

Athosphrric  Elkctricity. — In  a  recent  article  in 
AfpUtoft's  Amrritan  Papular  Scifim  Monthly,  Mr. 
Elisha  Foote  argues  that  when  escaping  steam  infringes 
upon  a  conductor,  the  electricity  generated  in  the  latter 
is  not  due  to  friction,  as  Faraday  believed,  but  to 
condensation  of  the  steam.  Blasts  have  been  accident- 
ally exploded  by  the  steam  from  locomotives  enveloping 
the  naked  wires  of  the  electric  fuse,  and  sparks  have 
been  observed  on  the  switch  board  of  railway  telegraph 
offices  when  locomotives  vented  steam  against  the 
telegraph  lines  near  by.  These  cases,  however,  speak 
at  least  as  much  for  Faraday's  explanation  as  Mr. 
Foote's. 

Mr.  J.  B.  Stearns  has  just  succeeded  in  duplexing 
the  Anglo- American  Cable  by  bis  ordinary  condenser 
system.  The  balance  he  has  obtained,  we  understand, 
is  absolutely  complete,  and  the  working  of  the  siphon 
recorder  (the  instrument  employed)  is  just  as  perfect 
as  it  Was  when  sinele  working  was  employed.  Con- 
sidering the  marvellous  sensitiveness  of  the  siphon 
instrument  this  result  is  in  the  very  highest  degree 
satisfactory,  and  we  congratulate  Mr.  Stearns  on  the 
success  he  has  attained. 

The  Elsctric  LicHT.—The  New  York  papers  an- 
nounce that  a  new  invention  has  been  patentee  for  the 
subdivision  of  the  electric  light  by  two  electricians, 
named  Sawyer  and  Man,  of  New  York.  The  inven- 
tion is  said  to  be  a  very  simple  one,  consisting  of  a 
small  pencil  of  carbon  little  larger  than  a  pin,  and  con- 
nected by  wires  with  an  electric  machine  enclosed  in  a 
hermetically- sealed  jglass  globe  filled  with  pure  nitro- 
gen gas.  The  new  invention  is  known  as  the  Electric 
Dynamite  Light,  and  it  is  stated  to  emit  a  brilliant 
white  light.  The  company  asserts  its  ability  to  fit  up 
lights  equal  to  30  gas,  and  state  that  by  a  very  small 
switch  in  the  wall  the  current  of  electricity  can  be 
divided  so  as  to  supply  any  number  of  burners.  The 
meter  difficulty  has  been  overcome  by  an  invention 
which  will  register  the  number  of  burners  and  the 
number  of  hours  they  arc  lighted.  A  company  has 
been  formed  for  the  purpose  of  working  the  patent. 

The  Leicester  Corporation  have  resolved  to  obtain 
powers  to  light  the  city  by  electricity. 

It  is  proposed  to  test  the  electric  light  at  Liverpool 
In  front  of  St.  George's  Hall. 

A  MOBS  successful  football  match  than  that  at  the 
Oval  was  played  in  the  old  Deer  Park  at  Windsor  on 
Nov.  ti.  "Hie  light  was  supplied  by  two  Siemens' 
machines,  and  two  50-cell  batteries  ranged  along  the 


sides  of  the  field.  No  vain  attempt  was  made,  as  at 
the  Oval,  to  follow  the  ball,  and  the  light  was  equable 
over  the  ground. 

It  is  staled  that  the  Royal  Docks  at  Flushing  are  to 
be  lighted  by  100  Werdermann  lights.  The  same 
number  will  also  be  employed  to  light  a  portion  of  the 
city  of  Stockholm. 


To  the  Editor o/las.  Telegraphic  Journal. 


THE  USE  OF  THE  MILLIWEBER. 
Sir, — In  the  number  of  the  Journal  Tiligrapkiqiu 
of  March  of  this  year,  translate  in  your  number  of 
May  ist,  M.  Rothen,  Assistant  Director  of  Swiss 
Telegraphs,  has  questioned  the  policy  and  propriety 
of  the  introduction  of  the  milliweber  as  a  measure 
of  the  strength  of  currents  used  in  telegraphy  pro- 

?}sed  by  me  in  a  paper  read  before  the  Society  of 
elegraph  Engineers.  His  chief  objection  consists 
in  deploring  the  destruction  by  rae  of  the  harmony 
and  uniformity  which  exists  in  expressing  other 
derivatives  of  the  units  in  use  by  the  submultiples 
mega  nnd  micro.  But  is  this  harmony  and  uniformity 
destroyed  f  I  do  not  vary  the  unit.  That  has  been 
fixed  by  the  Committee  of  the  British  Association, 
and  expressed  by  the  Council  of  the  Physical 
Society  thus  :— 

"  The  practical  unit  of  current  is  the  current  due 
to  an  electromotive  force  of  i  volt  working  through 
a  resistance  of  i  ohm.  It  is  sometimes  called  the 
weber.    We  have 

lo*        I 
I  weber  =  i^»  =  fg  of  c  G  s  unit  of  current"  • 

Moreover  the  Committee  of  the  British  Associa- 
tion Committee  on  Units,  in  their  first  Report  say, 
"  For  multiplication  or  division  by  a  million  the 
prefixes  m^a  and  micro  may  conveniently  be  em- 
ployed according  to  the  present  custom  of  elec- 
tricians   The  prefixes  leilo,  keclo,  deca,  deci, 

centi,  miUi  can  also  be  employed  in  their  usual 
senses  before  all  new  names  of  units." 

In  accordance  with  these  views  we  use  the  micro- 
farad, the  megohm,  the  ohm,  the  volt,  the  milli- 
weber, as  the  most  convenient  multiples  and 
submultiples  of  the  absolute  units  used  in  tele- 
graphy. In  other  divisions  of  electrical  science  it 
is  quite  competent  to  use  the  farad,  the  hectobm, 
the  decavolt,  or  the  microweber,  just  as  in 
mensuration  we  use  the  metre,  millimetre,  or 
centimetre,  as  it  suits  our  convenience.  We  do 
not  destroy  harmony  nor  break  through  uniformity 
by  doing  so.  General  practice  has  confirmed  the 
convenience  of  the  milliweber  in  denoting  the 
strength  of  working  currents  in  telegraphic  circuits, 
and  I  cannot  admit  that  there  is  any  inconsistency 
in  adhering  to  this  solution.  The  system  has  been 
introduced  into  the  British  Telegraph  Department, 
and  it  is  found  to  work  very  well  and  to  be  of  very 
great  convenience. 

W.  H.  PREECE. 

■  Section  118.  Ill  ustiat  ions  of  c  c  S  lyilcm  of  uniu,  pubUshed 
by  the  Physical  Society  of  Laod«n. 
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TOMMASl-S    RELAY. 

fWc  were  compelled  in  our  Ust  number  from  mnt  of 
space  todcicr  the  particulars  concerning  the  trial  of  this 
rcld]r  on  llic  French  AtUntJc  CaJilc,  urhicli  were  sent  in 
by  Mr,  H.  Weaver,  nenciil  mannger  of  that  companj', 
Wc  arc  now  able  to  give  the  suhataocc  of  a  report 
[umi«lie<l  to  Mr.  Weaverby  the  company's  nuperintcod- 
cnt  at  Brest  after  M.  TammaGi's  official  rcpott  Xq  the 
French  minister  had  been  printed,  ll  should  be  men- 
tioned thitt  M.  'rcinim;iv  Rxhihitx  the  Kuppotcd  sensi- 
bility of  his  relay  by  working  il  through  a  block  of  dry 
wood  ;  but  the  mperintendent  obierved  that  this  block 
o(  dry  wi^ad  ii  plated  with  liiaix  at  its  ends,  and  sug- 
geals  that  it  therefore  operates  as  a  condenser. — Ed. 
Tkle.  Juur.] 

[ConrO 

The  Anolo-Aurrican  Tbleoraph  Co.,  Lt., 
Bkrkt  Station. 

t  Ociober,  1878. 
Mbmobakdl'm  to  General  Mavackr. 

TOMMASrS    RELAY. 

As  before  reported  there  is  not  only  aolhing  new, 
but  there  is  no  ment  whatever  in  Tommasi's  Relay. 
la  its constrxiction  the  fundaineiiliil  principles  of  electro. 
■nagnetiMD  ace  violaied,  and  instead  of  extreme  sensi- 
bility (as  claimed;  it  is  not  by  any  means  so  sensitive 
as  two  diUcrent  models  which  I  liave  tried,  and  aUiek 
Aotv  worked  as  mirrors  on  the  cable.  The  first  plao  is 
due  to  Mr.  Vailcy,  but  was  designed  to  overcome  the 
"  Inrks  "  and  large  vibrations  which  we  had  during  the 
cxistcr.ce  of  the  two  large  faults  (subscqntmtly  tekcn 
out);  it  worked  well  aa  a  galvanometer,  liavine  a 
mirror  attached  to  the  sieel  needle.  The  scoona  is 
Henley's  relay,  patented  at  least  25  years  ago,  and 
wliicli  I  adopted  with  a  mirror  lo  work  on  the  cable — 
this  it  did  .IS  well  as  V.iiW's  inJitrumcnt.  In  both 
these  plans  tlic  magnetic  aUerTlioti  of  the  elcclrv- 
ma^et  was  utilised  to  the  atmost,  and  there  was  but 
very  little  loss  of  power. 

I  now  come  to  the  veracious  report,  which  is  un- 
vereciouB  from  what  it  conceals.  Wc  tried  to  woilc  it 
■u  a  mirror  vrslk  thf  full  balUry  ftmrr  of  30  crfls  at 
S.  P.,  and  not  a  word  could  b«  read  with  it ;  two  ex- 
peiicr.ced  clerks  (Smiires  and  Critly)  did  their  best,  bui 
could  make  out  nothing  bat  a  letter  here  and  there. 
The  cause  was,  thai  togetsigiuib  the  coniroltiag  mageet 
had  to  be  so  far  removed,  that  definition  was  lost 
ovring  to  want  of  sensibility.  Not  only  was  there  this 
failure,  but  tlie  needle  being  pivoted  added  lis  quota 
by  continually  "  sticking "  ot  its  own  accord. 

Power  was  dimiiiiihcJ  to  as  low  as  J  cells  at  S.  P. — 
reading,  of  course,  was  out  of  the  question,  although  it 
was  tried,  and  :il!  that  was  done  Was  to  count  tlic  num- 
ber of  right  and  left  deflections,  letter  A  or  N  in  a 
minute;  these  w^re  utterly  unmeaning,  as  in  no  case 
would  the  deflection  of  the  needle  have  sufficient  force 
to  make  a  relay  contact  the  obied  of  these  esperimenls ; 
the  .ingnlar  displacement  of  the  needle  would  be  hardly 
visible  lu  the  c\ti,  although,  of  course,  with  the  mirror 
attached,  the  dvilcciion  of  the  (.fot  vf  light  is  larpi ; 
tunnver,  we  are  not  yet  able  to  make  contact  with  a 
spot  of  light,  and  until  wc  can,  a  relay  of  Mjj  kind  has 
not  much  chance. 

As  Mr.  Tommasi  throughout  was  so  confidant, 
aitbough  I  told  him  at  the  outset  that  his  leUy  would 
never  work  on  this  cable,  )  requested  him  lo  try  it  as 
a  relay — •',  *„  to  make  ft  contact.  This  was  done  with 
the  full  power  at  S.  P.  with  the  result  that  with  the 
first  current  the  needle  hopelessly  "  stuck,"  and  the 
nyifrtt  enrreaf^ilrd  la  dttath  it.    Here  then  the  relay 


foils  to  do,  under  the  best  cirmmstances  of  power  and 
no  re«stance  in  circuit,  the  very  thing  all  these  e«- 
perimenls  are  madt  to  shim  that  it  wiV^  do.  Now  mark 
the  contrast.  With  the  Thomson  galvanometer  we 
s/cNt^  with  U  P.  with  the  lowest  power  used — viz., 
5  odl*  and  with  no  difficulty  whatever,  and  without 
altering  the  adjustment  used  tor  30  cells  .  .  .  To 
comp^ire  the  srnsibilitr  ot  Tomtnaai'srelfty  with  Thom- 
son's is  an  absurdity— the  biter  is  at  least  ten  timeis 
more  sensitive. 

The  report  to  the  Admiral  (who  was  present)  must 
be  read  between  the  line*,  it  only  recounts  what  was 
seen,  the  deflections  of  the  spot  of  light,  and  also  what 
there  was  in  the  "  Esprit  dc  rinventeur,"  of  which 
there  appe.irs  lo  be  a  good  deal. 

The  Aidc-de.Camp  of  the  Admiral  ashed  me  In  an 
aside  what  I  thought  of  it.  I  replied  that  it  would 
never  woik  on  this  cable,  and  tlial  there  was  no  merit 
in  it. 

Mr.  Tommasi,  to  judge  from  the  memos  attached,  is 
evidently  trying  to  make  capital  out  of  these  previous 
exsertnienti  to  the  detriment  of  the  company.  On  all 
sides  I  am  raising  cti(]uirics  if  the  relay  lias  not  bad  a 
great  tucccss  on  the  Brest  Cable.  I  think  that  if  he 
should  venture  to  ventilate  thesemonstrosltiesin  public 
he  sbonld  be  promptly  citinfiiishcd. 

I  quite  agree  with  >-ou  tliat  "inventors  "  have  t«a 
much  indulgence  from  us.  1  think  no  experiments 
should  be  aNowed  on  the  cable  until  the  instruments 
proposed  hnve  been  examined  by  competent  men,  and 
their  merits  or  otherwise  established  theoretically. 

(Signed)         Thos.  Andxbws. 


* 


JJcb    futciils. 


4130.  "Foj;  or  alarm  signals  for  the  rails  of  nil- 
ways."     E.  Ludlow.    Dated  Oct.  17. 

4161.  "A  commutator  for  double  Iraosmisston  and 
reversion  of  curn-nt  with  contact  to  earth  (or  sobmariDe 
tcl^raphy."    P..  Eumunus  (.communicated by  Ic  ComCc 

E.  Siccardi),     Dated  Oct.  18. 

41^1.  "  Railway  signalling."  W.  Stkinobr  and 
H.  IvEv.     DAled  Oct.  19. 

417J.  "Means  for  signalling  on  board  ship."  O.' 
C.  PutfORO  and  H.  J.  Billino.     Dated  Oct.  jg. 

4210.  "Speaking  telephones."  J.  F.  Baileit  (com* 
munlcalcd  by  G.  M.  Pl«lps).     Dated  0:t.  32. 

4340.  "  Electric  telegraph  apparatus."  W.  R.  LaKI 
(communicated  by  F.  Tommasi).     Dated  Oct.  13. 

4J38.  "  Improvcmcals  in  obtaining  light  by  olec- 
tricitv,  and  in  the  mean*  and  apparatus  CRlployed 
therein."    C.  W.  HaRkisuk.     Dated  Oct.  aS. 

4344.    "  Gas  batteries  for  the   production  of  di 
tricity."     F.  J.  OoLiHO.     Dated  Oct.  ap. 

4346.  "  Manufacture  of  telegraph  cables."  E.  BlB>' 
THouo  acd  F.  BoxsL.     D.iled  Oct.  ag. 

4347.  "Improvements  in  and  appcrtaiainf  |i  ^ 
apparatus  for  producing  the  electric  light."  J.  S.] 
Wusox,     Dated  Oct.  39. 

4367.    "  Improvements  in    electric    telephony    an 
appitruius  thcrfore."     J.  F,  BAtu»  (commanioated 

F.  L.  Pope).     Dated  Oct.  39. 

4388.  "  An  improved  method  of  and  apparatus  for 
producing  electric  light  and  regulating  or  controllin_ 
and  measuring  electrical  currents  for  lighting,  lelft-^ 
graphing,  and  other  purposes."  S>  F.  Van  Choatt, 
Dated  Oct,  31. 
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4403.  "Asparatus  for  dividing  aad  distributing 
cnrrents  of  electricitj."    T.  A.  Bell.     Dated  Oct  31. 

4407.  "Applying  electricity  .13  a  source  of  heat  for 
industrial  purposes."  A.  M.  Clark  (communicated  by 
C.  Davis).    Dated  Oct.  31. 

4438.  "  Improvements  in  preparing  gutta-percha  and 
Other  like  suMtances  suitable  fur  insulating  telegraphic 
condueton  and  for  other  purposes,  and  in  machinery 
employfld  in  the  process  and  also  improvements  in 
oialnng  unions  between  various  lengths  of  insulated 
conductors."    E.  J.  Truman.     Dated  Nov.  2. 

4456.  "Apparatus  for  producing,  maintaining,  and 
subdividing  electric  lights."  F.  H.  W.  Nioai.vs. 
Dated  Nov.  4. 

4461.  "  Improvements  in  and  appertaining  to  the 
production  of  the  electric  light."  N.  U  Thomson. 
Dated  Nov.  5. 

4466.  "  Improvements  in  distributing  electricity  for 
theprodoction  of  electric  lights."  C.  Stewart.  Dated 
Nov.  s. 

4473.  "  Apparatus  for  obtaining  electric  light,"  P. 
Grs.    Dated  Nov.  5. 

4476.  "  Means  and  apparatus  for  electric  lighting." 

G.  R.  BODMBR, 

450a.  "Lighting  by  electricity."  G.  G.  Brewer 
(coDununicated  by  T.  A.  Edison).    Dated  Nov.  7. 


ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

471.  "  Carbon  electrodes."  M.  Gray  (communicated 
by  N.  E.  Reynier,  Paris.)  Dated  February  5,  1878.  ad. 
To  avoid  the  useless  combustion  of  carbon  in  electric 
lights,  which  takes  place  in  rear  of  the  luminous  arc,  it 
is  proposed  to  plate  them  with  some  refractory  metal, 
such  as  nickel  or  iron,  by  electrotyping.  Nickel  has  the 
advantages  of  being  cheap,  easy  of  application,  a 
high  melting  point,  and  little  tendency  to  oxidise. 
The  carbons  are  first  smoothed  with  emery,  cleaned, 
steeped  in  a  lye  of  carbonate  of  soda  or  caustic  potash, 
rinsed  in  water,  electrotyped  and  dried  at  a  temperature 
of  over  100°  F.     Not  proceedtd  ■mitk. 

491.  "  Pneumatic  Signal  Bells,"  H.  F.  JOEL.  Dated 
February  6,  1878.  6d.  This  consists  of  an  improve- 
ment whereby  an  intennittent  changing  of  a  recipro- 
cating into  a  drcular  motion  is  effected ;  and  of  an 
electric  indicator,  formed  of  a  horse-shoe  magnet, 
mounted  on  a  fixed  centre  a  little  below  the  centre  of 
gravity.  When  in  its  normal  position  the  north  and 
south  poles  are  attracted  by  the  sides  of  the  cores  of  a 
small  electro-magnet,  such  cores  being  connected  by  a 
cross-bar  and  enclosed  by  coils.  The  terminals  of  one 
coil  are  connected  to  the  push  battery  bell ;  those  of  the 
other  being  connected  severally  to  the  adjusting  button 
aod  the  opposite  pole  nf  the  battery. 

49a.  "  Battery  Rheostats."  Samuel  Joseph  Coxetsr. 
Dated  February  6, 1878.  ad.  This  consists  in  forming 
resistances  of  powdered  carbon  or  other  conductor  of 
electricity  with  powdered  glass  or  other  non-conductor 
of  electricity.     Not  proceeded  with, 

570.  "Gyromcters  for  M.-trinc  Engines."  Muroak 
Brown  (communicated  by  Schaffer  and  Budenberg, 
Buckan- Magdeburg,  Prussia).  Dated  February  11,  1878. 
6d.  This  consists  of  a  dial  which  by  means  of  a 
electro-magnetic  connection  with  the  engine  informs 
the  captain  of  the  ship  as  to  the  working  of  the  latter. 

584.  "  Mode  of  Transmitting  Audible  Signals." 
Hekry  Edmunds,  Jun.  Dated  February  13,  1878.  6d. 
This  cooststs  in  sending  sound  signals  through  water 


without  a  line.  To  communicate  between  the  shore  and 
a  boat,  a  sounding  apparatus,  formed  of  a  bell  in  a 
water-tight  box,  is  sunk  in  the  water,  and  the  bell  is 
worked  mechanically  or  electrically  from  the  shore.  In 
the  boat  is  a  sound  receiver  which  is  dipped  into  the 
water,  its  upper  end  being  brought  near  the  ear  of  the 
listener.  The  pulsations  of  the  bell  are  transmitted 
through  the  water  from  the  shore  apparatus  to  the  boat. 
The  pulsations  may  be  received  on  an  automatic  re- 
cording apparatus.  It  is  proposed  to  use  this  apparatus 
as  a  signal  between  ships  .it  se.i,  or  attached  to  buoys  in 
still  water  near  shoals;  the  bells  being  actuated  by  a 
sea-water  battery  and  the  alarm  heard  by  the  ship  on 
applying  a  receiving  apparatus,  such  as  a  spar  of  wood, 
to  the  water. 

596.  "  Applying  Electricity."  Edward  B.  BatOHT  . 
Dated  February  13,  1878.  6cL  This  consists  in  indi- 
cating the  locality  of  an  outbreak  of  fire  by  causing  the 
thermostat  or  signal  indicating  the  fire  to  insert  dis- 
tinctive resistances  into  the  circuit  at  that  point-^hese 
resistances  indicating  themselves  at  the  fire  station. 

609,  "  Circuit  Closers  for  Torpedoes."  M.  H.  At- 
kinson. Dated  February  13,  1678.  8d.  The  closer 
is  moored  in  an  upright  position  beside  the  fuse,  the 
circuit  running  through  both.  When  the  closer  is  forced 
out  of  its  perpendicular  position  in  the  water  by  a  ship 
the  circuit  is  completed  by  a  metal  disc  striking  the 
outer  case  and  the  torpedo  fired. 

610,  "  Electric  Apparatus  for  Mastering  Horses." 
AdI^le  EngstrOm.  Dated  February  13,  1878.  6d. 
This  consists  in  applying  a  powerful  current  from  an 
induction  apparatus  to  the  bit  of  a  restive  horse,  so 
that  the  shock  passes  through  the  horse's  mouth. 

6ti.  "Electric  Telephonic  Apparatus."  Prof.  G> 
Bell.  Dated  February  14,  1878.  6d.  This  consists  in 
employing  a  tubular  magnet  in  the  Bell  telephone,  and 
in  attaching  the  plate  to  the  pole  which  was  formerljr 
unused.  Another  improvement  is  to  attach  the  coil 
itself  to  the  vibrating  plate,  so  as  to  let  the  coil  project 
from  the  plate  and  thereby  cause  both  plate  ana  coil  to 
vibrate  before  the  pole  of  the  magnet. 

Gtj,  "Telephones."  H.J.  Haddon  (communicated 
b^  G.  B.  Richmond,  Lansing,  Mich.,  U.S.).  Dated 
February  14,  1878.  This  consists  of  a  telephone  in 
which  a  platinum  wire  or  style  attached  to  the  back  of 
the  diaphragm  dips  into  water  in  front  of  a  contact 
separated  from  It  by  a  space  of  the  liquid.  The  style 
and  contact  are  in  circuit  with  the  line  and  a  battery. 
When  the  diaphragm  vibrates  under  the  voice  the  style 
moves  to  and  from  the  contact  regulating  the  resistance 
of  the  intervening  water  and  setting  up  undulatory 
voice  currents  received  byan  electro -magnetic  telephone. 


(Seturitl  ^txmtt  C^lumna. 


Deaths. — Science  has  sustained  two  losses  more,  in  the 
persons  of  Mr.  Thomas  Belt,  F.G.S.,  and  Mr,  Thomas 
Grubb,  F.R.S.  Mr.  Belt  is  best  known  as  the  author  of 
the  "  Naturalist  in  Nicaragua."  He  was  an  engineer 
as  well  as  an  able  geologist  and  traveller.  He  died  in 
Colorado.  Mr.  Grubb,  the  well-known  mechanician, 
was  originally  destined  for  commercial  pursuits,  but 
naturally  inclined  towards  science.  He  displayed 
marked  originality  of  invention  in  the  designs  of  his 
instruments  and  the  equipment  of  astronomical  and 
magnetic  observatories.  He  was  elected  a  Fellow  of 
the  Royal  Society  in  1864,  on  his  completion  of  the 
great  Melbourne  telescope.  Dr.  Peterman,  the  eminent 
geographer  of  Gotha,  is  also  dead. 
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Mkchwical  Eouivalkmt  op  Heat. — The  newest 
INlIuc  of  Joult'»  equivalent,  ts  mvett  by  Dr.  Joule,  (roro 
Ihe  MtperimcnU  of  the  Special  Commitleo  of  the  Bfili»h 
Auocialion  for  its  dcicrminatiOD ,  is  ss  follows:— 
Tbe  heat  required  to  raise  a  pound  of  water,  weighed 
in  vacuo,  from  a  temperature  of  Co*  to  €1°  FabrenbciC 
at  the  s«a  level  in  the  latitude  of  Gre<^nwich,  is  equiva- 
lent to  77255  foot  poiindii  of  work  done.  The  eom- 
miltce  arc  now  cn^Hgcd  In  delermininc  the  true  posi- 
tion of  the  freezing  nnd  boiling  points  of  the  tSer- 
momcter  when  the  effects  of  imperfect  elsRticity  of  Ihc 
glus  are  elimiciatcd, 

Thekx  is  «aid  to  b«  a  terrestrial  globe  in  Ihe  Jesuitic 
Library  of  the  Lyons  Lvccum,  made  in  [701  oy  tvro 
Brothers  ol  the  Third  Order  of  Si.  Frati<!is.  whirh 
delineates  in  detail  the  threat  central  African  lake 
system  recently  explored  By  English  and  American 
travellers. 

PRTSiCALOKiots  or  Kediilas. — In  a  recent  paper  on 
this  subject.  Dr.  Crolf  endeavours  to  attribute  the  origin 
of  the  tua'shcatand  formation  of  nebulae  In  the  colliiion 
of  bodies  in  space.  He  shovrt  that  WLie  the  origin  of  the 
solar  heat  referred  to  gravitation,  the  other  tenable 
hypothesis,  the  amounlofenerey  frum  that  source  could 
Dot  keep  up  (lie  present  radiation  from  the  sun  beyond 
30  or  30  million  years;  whereas  tbe  mere  collision  of 
two  bodies  each  one-half  the  mass  of  tbe  sun  and 
moving  at  a  velocity  of  476  miles  per  second,  would 
generate  an  amount  of  heat  capable  of  supportinif  the 
present  solar  radiation  for  50  million  years,  tuch 
pound  of  the  mass  would,  by  the  stoppage  of  its  motion, 
posseu  heatcnouj^h  to  melt  90  tons  of  iron  ;  and  the 
wh^e  tnaK*  <rou!d  be  converted  into  an  incandeseent 
g»sor  nebulae,  with  a  temperature  of  certunly  more 
than  140,000  times  that  of  the  voltaic  arc. 

SfBAKiKa  Machikss. — As  a  contribution  to  the 
history  of  the  phonograph  and  meg^apHone,  we  give  the 
following  quaint  extract  from  the  "  Natur.tl  Magick  " 
of  John  Baptlsia  Porta,  a  Neapolitan,  Lottdon,  1658. 
in  ttic  i9lh  book  he  says,  "  I  have  read  that  in  some 
Cities  there  was  a  Colossus  ol  Brass  placed  on  K  mighty 
high  Pillar,  which  in  violent  tempests  of  wind  from  the 
nether  pirls  received  a  great  blast  that  was  carried 
from  the  mouth  to  a  Trumpet,  that  it  blew  ttrongly,  or 
else  sounded  some  other  instrument,  vrhich  1  believe  to 
have  been  ca.iic,  because  I  have  seen  the  like.  Also,  I 
read  in  m.iny  great  mrn  of  authority,  that  Alhrrltts 
Magnus  made  a  head  that  spoke ;  yet,  10  speak  truth, 
1  jjlve  little  credit  to  that  man,  bccatue  all  I  made  trial 
of  from  him  I  found  to  be  false  but  what  he  toolc  from 
(Other  men.     I  will  see  whether  an  Image  can  be  made 

bat  will  speak.  Some  sa^r  that  Albtrtin  by  Astro- 
ifical  elections  of  limes,  did  perfonii  this  wonderful 
Ing;  but  I  wonder  how  learned  men  could  be  so 
d,  for  they  know  Ihe  stnrs  hnve  no  such  forces. 
Some  think  he  did  it  by  M.^gick  Arts,  And  this  I  credit 
least  of  all,  since  there  is  no  man  that  possessoth  him- 

ctf  to  know  those  Arts  but  Impostors  and  Mountebanks, 
lilsl  they  cheat  ignomnt  men  and  timpls  women,  noT 
I  1  think  that  the  Godly  man  would  possess  ungodly 
Arts.  But  I  supponn  it  mav  be  done  by  wind.  We  see 
that  the  voice  or  :i  souna  will  be  conrcighcd  entire 
through  the  Air,  and  that  not  in  sn  instant,  but 
by  degrees  in  lime.  We  ice  that  Brass  ^os. 
which  by  the  force  of  Gunpowder  make  a  mighty 
noise,  it  ihey  be  a  mile  olT,  yet  we'  sec  the  Rame 
much    before    wc    hear    the  sound.     So    hand    Guns 

make    a   report  that  come  at  a    great    distance     to 

US,  but  some  minutes  o[  time  arc  required  (cr  it,  for 
ihAt  is  tbe  nature  of  sounds  j  wherefore  sounds  go  with 


time,  and  are  entire  without  interruption,  unless  Ihey 
breaie  upon  some  place.  The  Echo  proves  this,  for  it 
strikes  whole  against  a  wall,  and  so  rebounds  bacic, 
and  is  reflected  as  a  b«am  of  the  Sun.  Moreover,  as  I 
said  in  this  work,  words  and  voices  go  united  together, 
and  are  carried  very  far  entire,  as  th»y  arw  spolcen  at 
first.  These,  therefore,  being  laid  down  for  tnut 
grounds,  if  any  man  shall  make  leaden  Pipes  exceed- 
ing long,  two  or  three  hundred  paces  long  <as  I  have 
tried),  and  shall  ipeak  ill  them  some  or  many  words, 
they  will  be  carried  true  through  those  f^pes,  and  may 
be  heard  at  the  other  eed,  as  they  came  from  tbe 
speaker's  mouth;  wherefore,  if  that  voice  goes  with 
tune,  hold  entire,  if  any  man  as  the  words  ar« 
spoken,  shall  stop  the  end  of  the  Pipe,  and  h«  that  is 
at  the  other  end  shall  do  the  like,  the  voice  may  be 
intercepted  in  the  middle,  and  be  shut  up  as  in  a  pnson 
and  when  the  mouth  is  opened,  the  voice  will  come 
forth,  as  out  of  his  mouth  that  spnkc  it ;  but  because 
such  long  Pipes  cannot  be  made  without  trouble,  Ihey 
may  be  bent  up  and  down  like  a  Trumpet,  that  a  long 
Pipe  may  be  kept  in  a  small  pbce  j  nnd  when  the 
mouth  is  open,  the  words  may  be  understood.  1  am 
now  upon  trial  of  it ;  if  before  my  Book  be  Printed  the 
business  take  effect,  1  will  set  it  down  ;  If  not,  if  God 
ple.isc,  I  shall  nrilc  of  it  elsewhere." 

On  the  megaphone,  the  learned  Porta  is  equally  in* 
genious,  but  not  nuite  so  happy.     He  says,  "  In  my 
Optickc    I    showed    you     spectacles,    wherewith    one 
might  see  very  far.     Now  1  will  try  to  make  an  Instru- 
ment, wherewith  we  may  hear  many  miles  ;  and  I  will 
search  out  a  wood,  wherewith  that  ntay  be  performed 
better  and  with  more  ease.    Therefore  to  find  out  the 
form  of  this  Instrument,  we  must  consider  the  ears  of 
all  living  crenturet,  that  bear  best.     For  this  is  con* 
firmed  m  the  l^rinciples  of  Natural  Philosophy,  that 
when  any  new  things  are  to  be  invented,  Nature  must 
be  searched   and    followed,     •      •     ■     And    ArhMlf 
saiththat  Horses,  Asses,  Dogs,  and  other  Creatures  that 
have  great  ears,  do  elways  stir  them  about,  and  turn 
them  to  hear  noise.  Nature  leaching  them  the  use  of 
those  parts ;  and  we  6nd  that  tbcy  hear  less  that  have 
their  ears  cut  oil:  wherefore  it  is  fit  that  the  Form  of 
the  Instrument  for  hearing  be  large,  hollow,  and  open, 
and  with  screws  inwardly.     For  the  firat,  if  the  sourvd 
should  come  indirectly,  it  would  hurt  the  sense  ;  fur 
the  second,  the  voice  coming  in  by  winding*  is  beaten 
by  the  turnings  in  the  ears,  4nd  is  Iherefote  multiplied, 
as  we  see  in  an  echo.     The  sea-Periwinkle  is  an  argu 
mcnt  to  prove  it,  which,  being  held  to  the  ear,  makes 
light  nolle.    Now  it  remains  to  speak  of  what  matti 
it  must  be  made,   I  think  of  porous  Wood,  for  Ihe  hole: 
and  pores  are  passable   every  way ;  and   being   fill 
with  air,    they  sound    with   every   small   stroke  :  and' 
amongHt  (he  porous  Wood,  is  the  Ivy,  and  especially  tha 
tree  called  Sinilac,  or  Woodbind,  for  a  Dish  made  wilb 
Ivy.  will  let  out  water,  as  I  said.     Wherefore  /Virtv,, 
speaking  of  tlir  Woodbind,  saith,  "  It  is  proper  to  this' 
matter,  that  being  set  to  the  cars,  it  will  make  a  small 
noise."  And  in  another  place,  I  said  that  Ihe  Woodbind, 
Ivy.  would  sound,  if  set  to  the  ear.    Therefore  fit  your 
Instrument  to  put  info  your  car,  as  apectades  are  fitted 
to  the  eyes." 


^ 


Edison's  "  Bt.iHn"  iKK.^Tiiis  ink,  which  swells  iq» 
on  hardening  so  as  to  be  in  relief  from  the  paper,  is 
now  being  tried  on  wood,  and  it  il  thought  that  a 
variety  may  be  found  which  will  tfc  h:«td  enough  to 
print  from,  so  that  artists  mny  draw  their  designs  witb 
it,  and  dispense  with  the  engraver. 

Schnbidbr'3  Telescope.— We  tcsni  from  an  An 
trian  journal   fBeriM  der  X.  K.  Acosmic  dtr   WL 


n 
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dmueka/Un)  that  M.  Schneider,  k  mechanician  of 
Vienna,  baa  invented  a  telescope  which  enables  an 
obserrer  to  see  simultaneously  and  distinctly,  without 
altering  the  distances  of  the  lenses,  two  different  objects 
in  tbe  same  line,  one  very  near,  and  the  other  at  a  great 
distance.  The  priority  of  the  invention  is  attested  by 
tbe  Vienna  Academy  of  Sciences.  We  believe  that 
Newton,  Gallileo,  Frauenhofer  and  Ploessal,  have 
attempted  in  vain  to  construct  a  telescope  of  this  sort, 
SchneideT's  telescope  cannot  fail  to  be  useful,  nor  only 
in  astronomical  and  in  naval  or  military  observations, 
bat  in  surveying  and  in  physical  experiments.  If  the 
sanne  principle  can  be  applied  to  the  microscope  it  will 
be  of  gr«at  value  for  comparing  specimens.  Will  some 
of  onr  optical  specialists  give  us  their  opinion  of  this 
invention  ? 

Thb  Milk  of  the  Cow-Trer. — No  tree  aroused  the 
imagination  of  Humboldt  so  keenly  as  the  Broximum 
Galaetadtndnm;  or  polo  de  leche,  or  cow-tree,  which 
grows  upon  the  slopes  of  the  Cordilleras  of  Venezuela. 
As  the  nntricious  juice  of  this  tree  is  allied  very  closely 
to  the  rubber  tree  of  Brazil — and,  indeed,  may  yet  come 
to  supply  a  rubber  to  the  European  markets — the 
following  account  of  its  composition,  communicated  to 
the  French  Academy  of  Sciences  by  M,  Boussingault, 
may  not  be  without  interest.  The  cow-tree  grows  to  a 
height  of  from  15  to  20  metres;  its  leaves  are  oblong, 
alternate,  and  terminated  by  points.  The  creamy  juice 
is  obtained  by  cutting  into  the  inner  baric.  It  is  used  by 
the  natives  in  place  of  cow's  milk.  The  analysisof  100 
parts  of  milk,  containing  43  parts  of  fixed  matter,  is  as 
lollows  : 

Wax  and  saponaceous  matter 

Sugary  substances 

Caseine,  albumen 

Earths,  alkalies,  phosphates 

Indeterminate  substances 

Water  

100"0 

The  cream  of  the  cow,  according  to  an  analysis  of  M. 

Jeannier,  contains : 

Butter  34'3 

Milk  sugar 4'o 

Caseine  and  phosphate      3'^ 

Water  58a 

lOO'O 

It  will  be  observed  that  wax  appears  in  the  vegetable 
milk  in  about  the  same  proportion  as  butter  in  the 
animal. 


Citff  Itaits. 


Old  Broad  Street,  November  13,  1S78. 
The  tenth  ordinary  general  meeting  of  the  Eastern 
Extension,  Australasia,  and  China  Telegraph  Company 
(Limited),  was  held  on  the  6th  inst.  at  the  City  Termi- 
nus Hotel,  under  the  presidency  of  Mr.  John  Pinder, 
H.P>  The  report  of  the  directors,  which  was  mentioned 
in  our  last  issue,  was  taken  as  read. — The  Chairman, 
in  moving  its  adoption,  said  he  was  glad  to  be  able  to 
CongratuUte  the  shareholders  on  the  fact  that  their 
cables  were  to-day  in  good  working  order,  which  they 
bad  not  been  very  often  able  to  say  during  the  last  six 
months.    At  the  present  time  the  traffic  was  going  on 


in  a  very  satisfactory  way.  The  gross  earnings  for  the 
half-year  ending  30th  June  last  were  ;f  135,482,  which  as 
against  ;£i40,436  earned  in  the  corresponding  period 
of  last  year  showed  a  decrease  of  ;^4,9S4-  Of  this 
amount  nearly  £a,000  was  lost  in  exchange,  and  the 
remainder  was  due  to  a  slight  falling  off  in  revenue, 
which  he  was  glad  to  say  had  been  made  up  since  the 
close  of  the  half-year.  The  expenditure  in  the  same 
time  time  had  been  ;£6i,232,  as  against  ;£46,4t7  in 
1877,  an  increase  to  the  extent  of  ;^[2,8o5.  This  was 
accounted  for  in  the  following  manner  t — Station  ex- 
penses caused  principally  by  the  opening  of  the  Ran- 
goon cable,  staff  for  a  night  service  during  the  Eastern 
crisis,  and  estabhshment  of  the  duplex  working  on  the 
Madras-Penang  line,  jf 2,690;  expenses  of  conference 
at  Melbourne,  £3g8,  and  cost  of  new  land  lines  and 
instruments  for  estabhshment  of  duplex  system,  £4,3^ 
Those  were  sums  that  would  not  have  to  be  repeated. 
The  duplex  system  practically  gave  them  for  working 
purposes  nn  additional  cable,  as  they  were  able  to  send 
»multaneously  from  either  end,  both  messages  going 
forward  at  the  same  time.  The  heavy  amount  01 
over  ;£3,ooo  for  repairs  was  caused  to  a  considerable 
extent  by  the  well-known  "  teredo,"  which  was  found 
in  shallow  water.  Tbe  result  of  its  ravages  was  that 
they  had  to  make  repeated  repairs,  small  in  themselves ; 
but  still  damage  to  the  extent  of  a  pin's  point  catised  at 
much  interruption  as  if  the  cable  were  cut  to  pieces. 
They  had  turned  a  great  deal  of  attention  to  this  sub- 
ject, and  in  connection  with  the  Telegraph  Construction 
Company,  had  now  got  something  liKe  150  miles  of  ex- 
perimental cable  being  tried,  which  he  believed  it  would 
be  impossible  for  any  insects  to  penetrate.  If  so  it 
would  prevent  a  constant  drain  upon  their  resources. 
The  depreciation  of  ships  was  ;^3,000,  and  this  amount 
would  continue  until  they  were  brought  down  to  the 
price  at  which  they  could  be  at  any  time  sold.  The 
net  revenue  was  :(74,26o,  or  a  decrease  of  £i7,JS9  on 
the  corresfKinding  six  months  of  1877.  After  paying 
the  two  interim  dividends  they  carried  forward 
;£24,333  as  against  ^^is.iWg.  Their  new  ship,  the 
Shtrard  Osbom,  which  haa  cost  them  ;£45,ooo,  had 
now  arrived  at  her  station,  where  she  had  already  been 
of  great  service.  The  question  that  the  directors  ex- 
pccted  to  have  brought  forward  to-day  at  the  apodal 
meeting — the  duplication  of  the  Australian  Cable — was 
one  that  they  would  have  to  postpone  for  a  short  time. 
They  had  received  telegrams  from  time  to  time  from 
Colonel  Glover,  who  was  now  in  Australia,  to  the  effect 
that  he  bad  got  the  different  Governments  of  the  Colo- 
nies to  agree  to  the  duplications  and  to  pay  ;£32,ooo  a 
?'car.  They  had  brought  the  matter  to  such  a  satis. 
actory  point  that  they  had  intimated  they  were  going 
that  day  to  take  powers  to  carry  it  out.  Colonel  Glover 
was  assured  by  the  Government  of  New  South  Wales 
that  the  terms  were  approved,  but  they  had  to  be 
afHrmed  by  the  Parliaments  of  Victoria  and  New  South 
Wales.  The  former  did  so  unanimously,  but  the  tatter, 
offer  two  nights'  discussion  made  some  alterations  that 
had  to  be  referred  to  the  Senate,  who  made  still  further 
alterations,  so  that  the  agreement  which  the  directors 
expected  to  read  that  day  as  complete  was  now  in 
abeyance.  He  [the  chairman]  had  no  doubt  that  th^ 
would  arrive  at  a  satisfactory  conclusion  in  the 
course  of  a  week  or  ten  days,  and  he  therefore 
thought  they  had  better  not  discuss  the  matter 
until  the  directors  were  ready  with  an  agreement 
to  which  they  would  ask  approval, —  The  Right 
Hon.  W.  N.  Massey,  M.P,  (vice-chairman) ;  I  beg 
leave  to  second  that.  Some  discussion  then  fol- 
lowed upon  the  accounts,  in  which  Mr.  Marshall,  Mr. 
Christie,  Mr,  Abbott,  and  Mr.  Newton  took  part. — Mr. 
Marshall :  May  I  ask  whether  any  other  tenders  have 
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b«on  atked  fnr  than  (mm  thfi  Conslniction  CoinpAny 
far  the  new  cable  ?  It  is  an  imporUnt  question. — The 
ChairmBn  replied  by  saying :  ll  is  a  very  importnnt 
4|U(^tinn  inilMd  lor  the  sbarehoMers  to  have  n  caUc 
in  which  they  luid  tlie  director*  can  have  perfect  con- 
fidence (hear,  hear)  and  therefore  I  am  prepared  to 
knswer,  sofsr,  your  (iu«lion.     We  h.ire  not  %xk«d  for 

ideis  from  ai^y  other  company  but  the  Construction 
Company  [hear,  hear].  We  shall  get  a  special  cable 
jMnufacturcd,  and  ha.ve  requested  one  oF  the  tcuuling 
Ions  of  electrical  CBKiDeecs  of  Lundon— Messri.  Clark 
ndFord — to  go  most  carefully  Into  the  cost  ol  thecable, 
'''blcinx  the  whole  of  the  different  malcriaU  into  account 
and  they  have  given  us  a  certain  iuki,  We  also  got  Sir 
James  ADdcrson,  who  has  a  tvdioical  knowledge  of  the 
value  of  these  different  articles  to  go  into  tt,  and  these 
{[entlcmen  cimo  to  within  j£S,ooo  of  each  other  as 
to  tb«  cost  of  the  cable.  I  may  tell  yoa  that,  when  we 
do  make  a  conlrftct  for  (he  cable,  we  shall  save  very 
considerably  upon  the  esiimatvof  the  value  of  the  cab te 
that  wc  got  from  our  en^^neers,  aad  also  from  Sir 
James  Andctson.  Ifaving  sAid  >o  mucli,  1  think  it 
inuit  satisfy  you  (hat  we  haw  looked  to  quality,  and  we 
have  looked  to  another  thing.  I  hope  that  theto 
dcbenluTus  will  be  floated  at  5  per  cent.,  and  our 
arrangement  will  be  with  tbe  contractor  that,  if  there  is 
any  difCcvIty  at  all  in  floalin|:  them,  tbey  will  be  rcsdy 
to  aid  us  in  the  tianuction  (hear,  heftr).  I  can  only  tell 
jon  that,  fcom  tbc  rxpeiieuce  J  have  had  of  getting 
cables  from  other  patties,  I  am  here  to  prove  by  experts 
tlut  whixt  we  have  done  with  tbe  Construction 
Company  is  cheaper  and  more  satitlnctory  to  us  than 
you  could  have  dealt  elsewhere  (hear,  hear).  With 
these  rctoarks,  I  bej;  to  take  the  sense  of  the  meeting 
on  th«  nwlution  before  them.     Those  who  approve  ol 

it  will  pleas*  to  signify  the  same  in  the  usual  way 

on  the  OOBtranr.  It  is  carried  «vith  one  disnenticnt. 
The  business  of  this  meeting  is  closed,  atid  wc  come  to 
the  extraordinary  general  meeting,  aad  I  beg  to  nropose 
"  That  Hie  cxlraoidinary  general  meeting  be  adjourned 
to  Wednesday,  December  4,  at  a  p.m.,  al  the  Terminus 
Hotel,  Cannon  Street."  Lord  William  Montagu  ff.iy 
hariog  seconded  the  proposition,  the  chairman  llien  put 
tbe  resolution  to  the  meeting  in  the  usual  way  tor  ofid 
against,  and  it  was  carried.  He  then  said:  That  is  all 
the  business,  gentlemen,  and  1  hope  ibat  trhco  we  meet 
a  mon'h  hence  we  nhal!  bo  able  to  state  that  tbe 
contract  is  settled  ^itb  Australia  i  and  I  would  just  say 
one  Huord  in  regard  to  the  contract — that  I  am  perfectly 
»tti.ificd  that,  II  it  i%  carried  out  in  the  terms  and  in  (he 
sfiiril  which  your  directors  have  before  them,, it  will 
give  you  an  additional  security,  nnd  I  hope  will 
matetuilly  develope  tbe  trafBc  between  this  and 
Australia.  The  Austtsdians  ar«  w  alive  to  tbe  value 
of  telegraphic  communication  with  l-.ngland  that, 
as  one  of  die  speakers  pointed  out,  a»  being  a  thing 
unkoowntothc  colony  before,  lh«^  hare  really  united 
to  subscribe  an  annual  5um  for  a  duplicate  c^blc,  so  ai 
to  ensure  that  continuous  commuuicatiou  with  England 
which  they  so  much  value.  That  continuous  con- 
nection with  England  will  giv(>,  at  all  events,  an 
additional  secority  to  yoii  (he-ar,  hear).  A  vole  uf 
thanks  was  tendered  to  the  Board  of  Dlicclots  for 
their  iible  ir.anagrmrnt  oi  the  Company's  business. 

Tbc  Direct  United  States  Cable  Company  notify  on 
and  after  tbe  t6th  inst.,  the  paymeot  of  an  inUritn 
dividend  of  5s.  per  share,  bciag  at  the  rate  of  5  per 
cent,  per  annum,  tor  the  quarter  ending  30th  September. 

The  Slock  Exchange  Committee  have  allowed  1,500 
ordinary  .tnd  1, too  preference  ajiditional  shares  of  llic 
Globe  Telegraph  ai>d  Trust  Company  (Limited)  to  be 
added  to  tlie  154,000  shares  of  each  class  already  in  the 


Noti6catton  was  given  on  the  4lh  inal.  of  tbe 
ation  of  the  Eastern  EKtension  Telegraph  Cornpjin; 
Java-Singapore  Cable ;  also  on  the  same  date  o(  i 
Great    Northern    Company's   Amoy-Shanghai   Cable^ 
thus  te.estJibli>bing  direct  lelegraphtc  commanicatioa 
with  Java,  Australia,  aiid  Shanghai  via  Eastern. 

Gas  shares  hare  slightly  recovered  from  the  tre. 
meoduus  depression  noticeable  wlien  last  we  wrote. 
During  the  week  just  ended  Gas  Light  and  Coke  A 
ordinary  rose  7;  ditto  H  preference,  2 ;  Commercial, 
Imperial,  ConliTtenlal,  and  London,  5;  Bombay,  Con- 
tiaentAl  Union,  European,  and   Paf.i  shares,  \. 

Wc  think  a  considcrablo  advance  has  b«eo  effected 
in  the  matter  of  electric  lighting  by  M.  Werderiivann, 
whose  ^stem  is  given  fully  in  another  column,  and  we 
shall  be  interested  to  note  what  success  it  achieves 
when  his  lamps  are  placed  at  some  distance  from  each 
other. 

Much  has  been  asked  and  said  about  the  cost  of  the 
electric  light  when  compared  with  that  of  gas.  Wc 
have  seen  no  figures  relating  to  this  subject  on  wbieh 
much  value  can  be  set.  ivvcn  usually  welUinformed 
journal*  have  publixhed  comparisons  on  the  subject, 
omitting  altogether  charges  (or  interest  on  capital  ex* 
pended  for  machines,  motive  power,  &c.  As  the 
various  machines,  lamps,  and  appurtenances  ate 
improved  the  figures  chsmge  tapidly ;  the  subject  is, 
therefore,  a  rather  difficult  one  to  analyse.  Most  of  the 
data  given  have  been  quoted  by  sellers  aivd  not  uscn 
of  the  apparatus,  and,  without  thinking  for  a  oioacat 
that  out  large  manufacturing  firms  would  consciously 
mislead  the  public,  it  is  but  natural  to  assume  that  the 
most  favourable  colouring  consisteiit  iriih  truth  has 
been  given  to  their  reports  hitherto  pubbshcd.  In 
makingacomparison,  thocostof  machines,  lamps,  con- 
ductors and  motive  power,  must  bo  sscertalned,  and  the 
interest  on  this  amount,  torelliCf  with  the  eost  of  skilled 
employees,  lubitcants,  carbons,  renewals  of  brushes, 
ana  allowance  for  depreciation  generally,  set  against 
the  price  of  gas  for  a  similar  lighting  power,  which 
{>rice  will  include  the  whole  cost,  excepting  only  the 
hltings  of  the  consumer. 

The  following  ate  the  talc  qaotatians  of  tclcgraphas^ 
Anglo-Amriican,  Umtied,  ^9^-60 ;  Dino,  Piefcned, 
85.86;  Ditto,  Deferted,  34i--15i  i  ^1^^  ^^a,  I.lmifed, 
2-3  1  Ura^-ilian  Submarine,  Umilcd,  6|^i  Cuba,  Limited. 
8-8J;  Cuba,  Limited,  10  per  cent.  PnfcRtlOc,  13^.15!  ] 
IMreci  Spanisti,  Umiied,  i-sjii  Direct  SpanuJi,  lo  per 
cent,  f^n^ncnce,  9|-ioicl. ;  Direct  United  Slates  Cable, 
Limtiol,  i8j7,  tij.ij;  ^U»leJn,  limiied,  7(.;| ;  lUsicni, 
6  per  cent.  Dtbcmara  rcpayaiilc  October.  1883,  toj-to<>i 
Eastern  j  per  cent.  Debeniures  lepayaUc  August,  iSB;, 
^■tooi  Eastern,  6  |>er  cent,  rtefcrence,  io]>t  t  (  ;  Eastern 
Extension,  Ausnalasian  and  Cltitia  Lirottsd,  7-;j;Eattcrn 
Kitcniioi),  6  per  ccn.1.  Debenture,  trpayxblc  February,  1^1 , 
io]-io5i  Getrooii  Union  Tclegiapti  awl  Trust,  ;{-8}4 
Globe   Telejiaph    and  Trust,    limited,    4;-j;    Globe,  6 

ficr  cent.  Preference,  loj-to^;  Gtcat  Nntthcm,  fl-jl-i 
ndo-Euiupean,  IJtniteil,  16^-19);  Meditcrraocan  ut* 
tension,  Limited.  3J-3I 1  Mcdtterrancan  Eatcnstoa,  8 
per  cent.  Ptcfcicnce,  8;-'>};  Rcuiet**,  limiio),  9{-lo|; 
Submarine,  2)5-230|  $ul<m:t(iiie  Scrip,  i!->ji  Wea 
India  and  I'anama,  Limited,  ij-3f;  Ditto,  6  pet 
cent.  First  Prdcsetice,  '\^i ;  Ditto,  ditto,  Scomd 
riefcreiice,  7I-8  t  Western  aitil  Bia^itian,  Limited, 
zj.31  Dbio,  6  per  cciiL  rielientures  "  A,"  8A-9J[.  Diun, 
(liiiu,  ditto,  "  B,"  84-t{8 ;  Wcsian  Unton  ut  U.  S.  ;•  pcf 
oeni.,  1  Moitgage  (Buildbii;)  Buuils ;  loS-it);  Ditto,  6 
per  cent.  Sidling  Bouda,  loo-ioi  g  Tcle^ph  Cotistrucsoa 
and  Maifttcnancc,  Limiicd,  39{-,fc4;  Ditto,  6  per  CRiL 
Bonds,  100-1031  Ditto,  Second  Bonus  Trust  CerlificaiH^ 
a|-a|)  Iivlia  Kutiber  Co,,  i^yt. 
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THE    GAS    COMPANIES    AND    THE 
ELECTRIC    LIGHT. 

Nothing  could  be  said  more  seriously  for  the  injury 
of  gas  property  than  some  of  the  remarks  which 
have  been  made  by  the  companies  themselves. 
We  must  wait  to  see  what  Mr.  Edison  is  ready  to 
do  before  we  can  predict  the  turn  o£  afliiirs  which 
will  happen.  What  Mr.  Edison  is  said  to  have 
accomplished  has  fairty  taken  those  who  know 
something  of  this  matter  by  surprise.  Inventors 
are,  as  a  rule,  very  cautious  men,  and  it  is  an 
unusual  thing  for  an  inventor,  who  is  on  the 
threshold  of  a  grand  discovery,  to  exclaim, "  Eureka  " 
until  he  is  prepared  to  pubtish  the  whole  affair. 

As  Mr.  Edison  has  not  filed  his  complete  s]>ecifi- 
cation,  we  may  be  sure  he  lias  not  yet  matured 
his  plans.  Other  workers  arc  in  the  held,  and  whilst 
some  of  them,  by  a  vague  statement,  may,  in  their 
specifications,  anticipate  some  of  Mr.  Edison's  ideas, 
the  fact  that  the  invention  was  so  overtly  put 
forward  as  a  secret  may  seriously  jeopardise  his 
position  legally,  should  any  subsequent  specification 
be  filed  closely  treading  on  his  heels. 

We  would  remind  our  readers  of  the  celebrated 
case  of  Ransome  versus  Howard,  where  one  of  the 
parties  filed,  as  is  usually  done,  a  specification  for 
an  invention.  The  other,  before  the  six  months  had 
expired,  filed  a  complete  specification,  and  took  out 
letters  Patent  for  what  was  held  to  be  the  same 
thing.  The  case  was  ultimately  carried  to  the 
House  of  Lords,  and  although  it  may  seem  very 
hard  against  the  party  who  was  the  first  in  the 
field,  the  ruling  was  against  him,  the  decision 
being,  that  the  provisional  protection  was  intended 
to  sifeguard  an  inventor  as  against  his  own  work- 
people, and  did  not  apply  to  the  outside  public. 
This  should  at  any  rate  make  inventoi^  very 
cautious,  for  if  an  individual  re-discovered  Edison's 
secret  even  now,  and  filed  his  complete  specifica- 
tion, Edison  would  find  himself  bowled  out  entirely. 

During  the  past  two  months  the  road  to  the  English 
Patent  OfBce  has  been  kept  warm,  not  by  Mr. 
Edison's  footfalls,  but  by  many  eager  and  enter- 
prising spirits,  some  of  whom  may  outstrip  him  in 
success  before  his  plans  come  on  the  scene  at  all. 

Whatever  may  be  the  issue  of  what  is  now  pro- 
posed and  being  tried,  we  may  be  sure  that  the 
electric  light  will  be  sooner  or  later  a  stimulating 
competitor  to  the  gai  companies. 


Under  the  circumstances  we  consider  the  gas 
companies  arc  not  acting  very  wisely.  At  one 
meeting  it  was  said  that  gas  could  be  so  reduced 
in  price  to  the  consumer  as  to  disbar  the  hope,  of 
the  electricians.  Now,  are  the  companies  best  con- 
sulting their  own  interest  in  waiting  for  the  new 
light  to  be  pronounced  upon  before  they  take 
action  ?  Let  our  corporations  and  municipal  autho- 
rities erect  the  plant  for  tho  electric  light,  and  it 
will  be  too  late  for  the  gas  companies  to  raise  their 
voice  on  the  diminished  cost  to  the  consumer,  for 
the  electric  light,  when  the  plant  is  brought  together, 
will  be  so  cheap  compared  with  gas  that  the  Com- 
panies, with  their  as.  6d.  per  1,000  cubic  feet,  would 
be  nowhere. 

With  regard  to  lighting  streets,  it  has  been  said 
that  the  diminished  revenue  on  this  score  to  the 
companies  would  only  affect  that  revenue  by  one 
per  cent.  This  is  manifestly  an  exaggeration 
it  is  probably  a  much  more  important  item  of, 
revenue.  Railway  stations  could  be  mosteconomi- 
cally  fitted  up  with  the  electric  light.  Factories 
and  large  buildings  are  just  the  places  where  the 
new  light  can  to  the  very  beat  advantage  be  em- 
ployed ;  so  that  the  only  field  at  present  apparently 
secure  to  the  companies  are  the  "  side  streets" 
and  private  houses. 

We  must,  however,  dejl  fairiy  with  the  gas  com- 
panies, and  if  they  consent  to  do  for  us  what  the 
electric  light  may  fail  to  do,  or  at  any  rate  as 
cheaply  as  is  done  with  gas,  are  we  justified  in 
withholding  from  them  a  suitable  compensatioa  ? 
We  can  hardly  believe  the  companies  would  adopt 
such  a  short-sighted; policy  as  "to  take  it  out"  of 
their  private  consumers. 

That  the  matter  is  an  unpleasant  one  for  the 
companies  there  can  be  no  doubt,  and  if  it  is  a 
fact  that  the  investments  in  this  country  are 
j^i  30,000,000  in  gas  shares  and  stocks,  we  hope  that 
the  change  will  be  transitional,  even  if  it  is  to  be  ex- 
tensively adopted. 

For  the  sake  of  success  in  electric  lighting  we 
hope  that  the  gas  companies  will  not  be  allowed  to 
tamper  with  their  rival,  for  such  a  result  would  be 
to  strengthen  their  monopoly,  which,  as  far  as  gas 
itself  is  concerned,  gives  the  gas  companies  what 
they  like,  and  their  customers  what  they  can  get. 

Any  attempt  on  the  part  of  the  gas  companies 
to  obtain  Parliamentary  powers  over  a  rival  system 
of  lighting  must  be  strongly  opposed.  We  are 
glad  to  see  that  many  members  of  the  House  of 
Commons  have  spoken  freely  on  the  electric  light ; 
We  have,  therefore,  no  fear  that  the  Gas  Companies 
will  persuade  our  Legislation  that  the  new  method 
of  lighting  will  be  best  carried  out  in  their  hands 
or  that  they  will  hare  any  business  with  the  light 
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at  all,  unless  it  be  for  lighting  up  their  workshops. 
There  are,  indeed,  signs  that  the  companies  recognise 
the  hopelessness  of  attempting  to  monopolise 
the  electric  light,  and  are  confining  themselves  to 
developing  the  capabilities  of  gas. 


THE  SOURCE  OF  SOUND  IN  THE 
TELEPHONE. 

AK  EXPEaiMBIfTAL  INVESTIGATION  BY  AlD  OF  THE 

Microphone. 
By  Pnor.  D.  E.  HUGHES.* 

[Continued  from  page  4^$.) 

PeHdulum  Experiments. — In  order  to  verify  the 
preceding  experiments  on  a  different  system  of 
observation,  by  means  of  which  the  attractions  and 
repulsions  could  be  rendered  visible  and  the  force 
e8timated  by  its  mechanical  movement,  the  fol- 
lowing instrument  was  constructed  : 


wire,  the  coil  being  brought  within  J  inch  of  it,  the 
key  being  opened  and  closed  synchronously  with 
swing  of  pendulum  so  as  to  sustain  and  increase  its 
swing,  gave  but  feeble  results,  the  maximum 
swing  being  but  j-  inch.  Iron  bar  introduced 
into  coil  improved  it,  giving  J  inch  swing. 
Magnet  in  coil  gave  strong  effects,  but  in  order  to 
measure  its  full  effect  it  was  necessary  to  remove 
the  coil  to  3  inches  distance,  yet  even  here  the 
effect  was  remarkable,  giving  full  a  inches  swing. 
Each  closing  of  the  circuit  was  marked  by  a  strong 
action  on  the  rod  ;  and  taking  into  consideration  the 
increased  distance  of  the  coil,  the  effect  was  fully 
twenty  times  as  strong  with  the  induced  magnetic 
field  as  with  the  simple  coils  alone.  The  magnet, 
when  removed  from  the  coil  and  placed  at  the  back 
of  the  rod,  the  coil  thus  being  on  the  opposite 
side,  gave  feeble  results,  the  swing  being  but 
I  inch.  If  the  magnets  were  placed  at  both 
ends,  one  in  the  coil  and  the  other  at  the  back  of 
the  rod,  the  swing  was  but  i  inch ;  the  rod  had 
an  unstable  movement  as  it  fell  under  the  influence 
of  one  or  the  other  magnet  The  swing  was  at 
its  maximum  when  both  magnets  were  placed  in 


Fig.  2. 


A  A.  Wooden  stand  for  sustaining  the  pendulum 
'   wire. 

p.  Thin  copper  wire,  hair,  or  glass  thread,  to 
nistain  the  piece  of  iron,  or  "bob,"  under  observa- 
tion, and  by  the  weight  of  the  bob  and  its  freedom 
of  motion  to  serve  as  the  rod  of  the  pendulum. 

/  Iron,  copper,  or  other  metal  bob  under  in- 
vestigation ;  the  degree  of  continued  swing  being 
the  approximate  and  comparative  measure  of  the 
force  of  action  upon  the  bob  from  the  coil,  magnet, 
&c 

C.  Coil  in  communication  with  the  three  Daniell's 
elements.  This  could  be  shifted  near  or  far  at  will 
by  a  slide.  , 

m  m.  Magnets,  which  could  be  used  at  will  to 
induce  a  magnetic  field. 

K.  Key  for  closing  the  circuit,  ^ving  at  will  pro- 
longed or  momentary  currents.  By  tTie  introduc- 
tion of  a  hammer  and  anvil  microphone,  undulatory 
etnjents  could  be  used ;  but  as  no  difference  was 
found  except  in  the  degree  of  force  exerted,  we  will 
speak  only  of  the  maximum  effect  obtained  in  mak- 
iqg  and  breaking  circuit  by  the  key. 

B.  Battel?. 

■  XXV.: — ^A  small  rod  of  iron  wire  J  inch  long, 
^fh  inch  in  diameter,  being  affixed  to  pendulum 

^ Gmmmiatcd by Pmof.  Buonaa  Mtha  Tttegrt^Uc ytunml. 
J"  MM  tbi»  beauaa  tlu  mrticU  bu  bMa  wpiea  ia  ft  mutUUed 
™rw  by  a  comtmpomry. 


the  coil,  the  similar  poles  being  together ;  it  then 
reached  2} inches. 

XXVI, — Horse-shoe  magnet  or  contrary  poles 
being  introduced  into  the  coils  in  place  of  the  bar 
magnet,  the  iron  rod  at  once  placed  itself  at  right 
angles,  and  on  the  passage  of  the  current  through  the 
coils,  would  turn  on  its  axis  slightly  as  a  galvano- 
meter. Notwithstanding  this  it  commenced  at  once 
to  swing,  giving  at  its  maximum  I  inch  range.  At 
first  glance  we  should  have  supposed  that  the  rod 
would  simply  have  turned  on  its  axis,  but  as  the 
attraction  is  much  stronger  than  the  repulsion,  we 
had  here  the  differential  results,  of  this  action,  and 
consequently  this  explains  why  we  hear  the  sounds 
in  a  telephone  whose  magnets  consists  of  two  sepa- 
rate and  opposing  poles, 

XXVII. — Copper,  zinc,  silver,  and  all  non- 
magnetic bodies  attached  to  the  pendulum  in  the 
place  of  the  iron  show  feeble  repulsion  where  iron 
shows  strong  attraction.  The  swing  obtained  from 
copper,  &c.,  was  very  feeble,  not  being  more  than 
\  mch  at  the  maximum,  and  that  only  when  the 
coil  was  as  near  as  possible.  No  effect  whatever 
could  be  obtained  by  the  coit  alone,  but  the  intro- 
duction of  the  magnet  at  once  gave  evidence  of 
the  repulsions. 

XXvIII. — A  coil  of  fine  covered  copper  win 
placed  on  the  pendulum  gave  no  repulsions  as  long 
at  the  ciTCult  of  this  coif  was  open,  but  on  joiomg 
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the  wires  so  as  to  form  a  closed  circuit  in  which  the 
included  currents  could  circulate,  clear  repulsions 
were  obtained. 

(This  proves  that  the  movement  obtained  is  due 
to  the  reaction  of  the  induced  currents  upon  the  mag- 
netic field,  and  as  these  currents  are  in  the  contrar>' 
direction  to  the  direct  or  primary  currents,  repul- 
sion instead  of  attraction  takes  place.  This  fully 
explains  the  reasons  of  repulsion  in  all  the  non- 
magnetic conductors,  and  also  why  we  obuin 
sounds  from  such  bodies.) 

XXIX. — A  coil  of  fine  (covered)  iron  wire  having 
replaced  the  copper  coil,  gave  strong  attractions, 
and  but  little  difference  could  be  observed  when  the 
circuit  of  the  coil  was  closed  or  open,  owing  to  the 
fact  that  the  greatly  increased  swing  necessitated 
the  removal  ofthe  primary  coil.  In  the  case  of  the 
copper  coil  we  had  but  one-eighth  inch  swing  at 
the  maximum,  but  with  the  iron  coil  j  inches.  (No 
doubt  the  induced  current  in  the  closed  iron  coil 
reacted  upon  the  magnetic  field  tending  to  feeble  re- 
pulsion, but  the  strong  magnetic  movement  of  the 
iron  so  overpowered  it  as  to  render  it  almost 
in^preciable.) 

XXX, — All  non-conductors  gave  no  evidence  of 
movement  simply  from  want  of  a  conducting  body 
in  which  the  induced  currents  could  circulate. 
With  copper,  zinc,  ic,  short  momentary  contacts 
were  quite  as  eflective  as  prolonged  ones  ;  but 
with  iron  a  very  marked  difference  was  shown 
in  favour  of  prolonged  contacts,  thus  showing  that 
the  movement  was  not  due  to  any  instantaneous 
molecular  changes,  but  simply  to  electro-magnetic 
attractions,  as  we  have  all  long  since  understood. 

XXXI. — If  we  take  two  small  bars,  one  of  tem- 

Ered  steel  magnetised,  and  the  other  of  soft  iron, 
th  being  exactly  the  same  size,  and  placed  alter- 
nately on  the  pendulum,  we  find  that  tlic  maximum 
of  swing  is  obtained  with  the  steel  bar,  it  giving 
3  inches  swing  for  3  inches  of  soft  iron.  If  we 
place  in  the  coil  a  bar  of  soft  iron  simitar  in  size  to 
the  permanent  magnet,  we  obtain  but  i  inch  spring. 
Knowing  as  we  do,  that  iron  possesses  far  greater 
power  as  regards  electro-magiietic  changes  under 
2  given  force  than  steel,  the  superior  results  obtained 
by  the  use  of  a  steet  magnet,  both  in  the  coil  and 
on  the  pendulum,  can  only  be  due  to  a  greater 
change  m  the  field  of  force,  and  not  to  electro- 
magnetic molecular  change  in  the  magnet  itself. 
(To  be  continued.) 


PRITCHETT'S  IMPROVEMENTS  IN 
TELEPHONES. 

The  Dual  Telephone. — Telephones  as  nowgene- 
rally  used  consist  of  the  well-known  cases  held  by 
the  hand,  and  are  applied  to  the  ear  and  to  the 
mouth  for  receiving  and  transmitting  purposes. 
By  a  patent  recently  published,  the  disadvantage 
and  uncertainty  consequent  upon  shifting  the 
instruments,  or  by  using  two  separate  instruments, 
is  obviated.  One  form  of  instrument  covered  by 
the  patent  is  shown  by  Gg.  i.  One  end  of  a 
hinged  and  covered  magnetised  bar  is  fitted  with  a 
padded  receiving  ear-piece,  and  its  other  end  is 
'fitted  with  a  transmitting  mouth-piece.  This  in- 
itniraent  is  held  by  one  hand,  and  is  adjusted  to  the 


ear  and  mouth  by  one  motion,  obviating  any  shift* 
ing  or  the  necessity  of  having  to  use  two  tele- 
phones. 

Another  great  advantage  is  that  this  form  of 
instrument  leaves  one  hand  free  for  writing  or 
reporting  as  the  message  arrives  at  the  ear,  whilst 
at  the  moment  after  the  user  can  transmit  or  ask 
for  a  repetition  of  a  message  or  word  by  means 
of  the  mouth-piece.  This  iorm,  the  patentee,  Mr. 
G.  E.  Pritchett,  F.S.A.,  of  Bishops  Stortford,  Herts., 
terms  a  dual  telephone. 

The  T&iPLB  Telepho.ve. — .\nother  form  (fig.  2) 
shows  a  nearly  similar  arrangement  in  a  triple  form. 
It  has  two  ear-pieces  for  receiving,  and  one  mouth- 

Eicce  for  transmitting  purposes,  and  is  held  by  the 
andles  a  shown  in  the  figure.  The  ear-pieces  in 
both  figs,  being  padded,  deaden  external  sounds, 
and  make  the  instruments,  which  are  light  and 
handy,  very  useful.  Both  instruments  can  be 
folded  up  and  placed  in  the  pocket  or  in  a  small 
case,  and  connected  and  disconnected  .it  will  with 
circuits  as  required. 

Fig,  3  is  a  very  handy  form  of  instrument  where 
it  is  desirable  to  have  both  hands  free  for  writing, 
&c.  It  consists  of  a  pair  of  bent  magnetised  and 
covered  bars  fitted  with  padded  ear-pieces  and  ad- 
justed to  the  ears.  These  ear-pieces  are  secured  to 
the  ears  by  an  elastic  b.ind  passing  under  the  chin 
and  over  the  head.  The  wires  are  connected  up  in 
the  usual  way,  and  brought  from  any  convenient 
point  or  from  a  reel  as  may  be  desired,  thus  both 
hands  of  the  person  receiving  arc  free,  and  he  can 
report,  write,  and  manipulate  with  other  instru* 
ments  at  will.  A  tube  is  inserted  above  the  disc 
for  transmitting  as  required.  It  cannot  fail  to  be 
seen  how  useful  such  instruments  will  be  to  gentle- 
men connected  with  the  press  or  law  courts ; 
whilst  for  transmitting  purposes  Nos.  i  and  2  are 
adapted  for  relay,  as  the  operator  can  transmit  as 
rapidly  as  he  receives,  it  being  only  necessary  to 
connect  up  the  mouth-piece  with  the  required  cir- 
cuits by  bringing  the  electric  switch  into  use. 

Fig.  4  shows  Mr.  Pritchett's  method  of  capping 
existing  telephone-cases  so  as  to  form  them  into 
multiple  instruments.  The  caps  are  formed  of  any 
suitable  material,  and  are  attached  to  the  top  of  the 
telephone.  A  clip  at  B  is  adjusted  to  fasten  on  to  a 
coat  collar,  or  a  strap  or  button  may  be  used  to 
suspend  the  telephone.  From  the  cap  or  caps  a 
self-adjusting  tube  is  carried  up  and  adjusted  by  a 
pad  or  otherwise  to  the  ear  ;  or  the  tube  may  also 
be  carried  on  to  the  other  ear,  and  secured  by  an 
elastic  band,  so  as  to  bring  both  ears  into  use  for 
receiving.  A  mouth-piece  is  also  formed  in  the 
caps  for  transmitting  purposes,  as  shown  at  c. 
Thus  the  hands  of  the  persons  using  the  telephones 
are  entirely  free  for  writing  or  manipulating,  as 
before  mentioned.  One  telephone  takes  the  place 
of  two  or  more  if  desired. 

Fig.  5  shows  ordinary  telephone  cases,  mounted 
on  an  adjusting  stand,  which  can  be  placed  on  a 
table.  Above  the  telephones  a  horizontal  hollow 
bar  is  adjusted,  provided  with  projecting  pieces 
fitting  down  into  the  mouth  of  the  telephones. 
From  this  bar  several  elastic  tubes  can  be  led  off 
and  handled,  and  used  for  receiving  or  transmitting 
purposes.  For  example,  a  number  of  reporters 
could,  one  and  all,  receive  and  note  down 
"speeches"  or  "evidence"  at  the  same  moment. 
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Singing,  music,  Ac,  could  be  heard  by  many 
persoRs  simuttaneoudy.  By  the  use  of  a  valve  or 
damper  d  in  the  hollow  bar,  one  or  more  circuits 
can  be  brought  into  operati'ni,  both  for  receiving 
and  transmitting  purposes.  Miny  serviccible  uses 
can  be  made  of  this  appliance.  The  remark  applies 
equally  to  the  other  figures.  The  arrangements 
for  padding  the  ear-pieces  must  not  be  lost  sight  of, 
as  their  use  deadens  general  sounds,  and  much 
assists  the  receiver.  These  pads  are  built  up  of 
layers  of  thin  gutta  percha  and  cloth.  Compared 
with  the  telephones  now  in  common  use,  the  new 
models  are  certjinly  much  more  handy,  and  will 
greatly  facilitate  accuracy  of  delivery  and  speed 
m  transmission. 


M.    TROUVES    XEW    ELECTRO-MEDICAL 
APPARATUS* 

M.  Trouvk  has  recently  brought  before  the  Society 
de  Physique  two  current-interrupters,  answering 
the  same  purpose  though  based  upon  different 
principles.  The  first,  on  account  of  its  great  pre- 
cision, is  intended  more  especially  for  physiological 
researches ;  it  gives  at  each  second  of  time  the 
number  of  intermissions  to  the  one-hundredth  of  a 
second,  nearly. 

The  second,  although  not  rivalling  the  former  in 
precision,  gives  the  number  withm  about  one- 
fifteenth  of  a  second,  which  is  more  than  sufficient 
for  medical  practice  and  is  a  result  often  sought 
after. 

We  know  how  important  it  is  in  practice  to  be 
able  to  regulate  at  will  the  number  of  mtermissions. 
Hitherto,  m  ordinary  medical  practice  we  have  been 
content  with  apparatus  furnished  with  a  Neef 
trembler,  by  means  of  which  it  is  possible  to  vary 
the  number  of  intermissions  within  limits  more  or 
less  wide,  but  without  knowing  the  actual  number. 

Soma  physiologists,  however,  like  Duchesne  of 
Boulogne,  foresaw  the  necessity  of  controlling  the 
number  of  intermissions  or  successive  passages  of 
current  for  each  second  of  time.  Duchesne  with 
this  view  arranged  a  pendulum  whose  balance 
marking  half-seconds  gave  him  either  one  interrup- 
tion per  second,  or  two,  at  will.  The  metronome 
and  Masson  wheel  were  also  employed  for  the  same 
purpose,  but,  as  will  be  easily  seen,  the  principal 
defects  of  these  various  systems  were  that  they  gave 
too  restricted  a  field  of  variation,  were  too  costly, 
and  were  not  portable. 

Dr.  Onimus  wishing  to  observe  the  influence  of 
slow  or  rapid  intermissions  upon  the  movements  of 
the  heart  and  upon  the  muscular  contractility  in 
certain  cases  of  paralysis,  applied  to  M.  Trouvi ; 
and  the  following  is  a  description  of  the  portable 
apparatus  they  devised. 

This  induction  apparatus  (Pig.  I)  consists  of  a 
primary  coil  independent  of  the  secondary  coils,  a 
Trouvk  "  inversion  "  battery,  various  accessories  for 
use  in  electro-therapeutics,  and  a  special  interrupter 
which  is  the  principal  part  of  the  apparatus  and 
forms  the  subject  of  this  communication. 

The  interrupter  (Fig.  2)  is  composed  of  a  cylinder 
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dividcJ  longitudinally  into  twenty  parts  ;  each  sec- 
tion is  furnished  on  the  circumference  with  a  certain 
number  of  stops  or  pegs,  the  number  of  which  in- 
creases in  arithmetical  progression,  i>.,  the  first 
suction  hjs  one;  the  second,  two;  the  twentieth, 
twenty. 

The  cylinder  is  moved  by  a  clockwork,  the  speed 
of  which  is  regulated  by  a  variable  governor  or  fly, 
so  that  the  desired  number  of  turns  per  second  can 
be  given  to  the  cylinder.  A  stylus  cin  be  shifted 
along  the  cylinder  and  so  place^l  in  contact  with  the 
different  sets  of  stops,  and  thn*  the  current  be 
broken  as  many  times  as  there  are  stops. 

Suppose  the  stylus  to  occupy  the  tiritt  section, 
where  there  is  but  one  stop  ;  if  the  cylinder  turns 
but  once  per  second  the  current  will  bj  broken  each 
second ;  and  if  it  be  made  to  occupy  each  section 
successively  there  will  be  2,  3  ...  30  interruptions 
per  second. 

Givingthecylindcraspeedofi,2,  3,4,  5.  ic,  turns 
per  se:ond,  the  number  of  stops  will  have  to  be 
multiplied  by  the  number  of  turns,  and  thus  is  ob- 
tained with  great  precision  any  number  of  contacts 
from  one  to  one  hundred,  and  in  a  given  time  a 
given  number  of  interruptions  can  be  produced. 

As  during  the  rotation  of  the  cylinder  it  would  be 
impossible  to  read  the  divisions,  and  so  to  place  the 
stylus  at  the  right  section,  a  small  ivory  scale,  also 
divided  into  twenty  parts,  is  placed  parallel  to  the 
cylinder,  and  in  connection  with  the  stylus  is  a 
sm.ill  pointer,  which  is  brought  over  the  section 
required  to  produce  the  number  of  breaks  desired. 

We  must  now  explain  how  M.  Trouvi  succeeds 
in  making  the  currents  equal  in  duration,  whatever 
the  number,  in  a  given  time.  This  equality,  in  the 
duration  of  the  current,  is  of  special  importance; 
without  it  one  could  not  effect  a  comparison  be- 
tween results  which  varied  with  the  variations  of 
their  sources. 

For  this  purpose  the  style  e  (fig.  3)  plays  between 
two  contacts,  a  b,  of  platinum,  placed  one  over  the 
other  on  a  plate  of  ebonite.  These  contacts  are  put 
in  circuit  at  will  by  means  of  a  helical  spring.  It 
will  be  seen  that  if  the  upper  contact  B,  is  in  the  cir- 
cuit, the  current  will  be  set  up  when  the  style  is 
raised  by  a  stop  on  the  cylinder  c,  and  will  cease 
directly  the  stop  is  passed.  Now,  as  all  the  stops 
have  the  same  speed,  and  as  the  Btyleand  the  spring 
D  are  invariable,  it  follows  tJiat  the  time  of  raising 
the  style  remains  invariable  whatever  the  number 
of  contacts  for  each  revolution.  The  same  thing 
holds  good  for  the  duration  of  each  current. 

It  is  otherwise  when  the  circuit  is  made  through 
the  contact  a,  for  the  current  passes  during  the 
whole  revolution  of  the  cylinder  if  the  style  is 
placed  over  the  first  division,  one  second  for 
example,  whilst  if  placed  over  the  twentieth  divi- 
sion the  duration  of  each  current  is  only  one- 
twentieth  of  a  second.  In  a  word,  the  duration 
varies  with  the  number  of  intermissions,  as  is  the 
case  with  ordinary  interrupters.  It  follows  from 
what  we  have  said  that  in  order  to  produce  a  suc- 
cession of  induced  currents  rigorously  equal,  which 
can  only  be  attained  with  this  apparatus,  the  circuit 
must  be  completed  by  contact  a  ;  if  made  through 
contact  A,  a  constant  current  periodically  interrupted 
on  induced  currents  of  variable  duration  may  b^ 
attained. 

The  two  binding  screws,  i  and  2,  arc  so  arranged 
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as  to  place  the  patient  and  the  interrupter  in  the 
circuit  of  a  battery  giving  constant  and  continuous 
currents.  It  is  only- necessary  to  start  the  inler- 
rupter  to  produce  the  intermissions, 

M.  Trouvfi  uses  this  machine  also  to  determine 
the  proper  number  of  vibrations  to  be  made  by  the 
contact  maker  of  any  RuhmlcorfT  coil  to  give  the 
maximum  effect.  In  this  case  the  contacts,  instead 
of  being  made  with  the  metal  points  a  b,  are  made 
in  a  mercury-cup,  as  in  the  Foucaiilt  interrii[>ter. 

If  the  figure  (3)  be  examined  closely  it  will  be 
seen  that  the  contacts  of  the  style  E  with  a,  d,  are 
sliding-coniacts  and  are  made  tangentially,  and  that 
consequently  the  opening  and  closing  of  the  current 
are  made  instantaneously  and  without  variable 
pressures,  conditions  most  favourable  to  the  produc- 
tion of  induced  currents,  and  clean,  well-defined 
muscular  shocks. 

The  latter  are  obtained  from  terminals  5  and  6  ; 
from  6  and  7,  the  extra-currents ;  and  from  5  and  7, 
both  together.  M.  Trouve  wishing  to  endow  the 
medical  profession  with  an  ajiparatns  fulfilling  the 
above  conditions,  but  which  should  be  within  the 
reach  of  all  as  n-girds  price  and  size,  presented  to 
the  Academy  of  Medicine,  throu^^h  Professor  Gar- 
arret,  the  apparatus-  we  now  proceed  to  describe 
(Fig.  4),    The  following  is  the  note  drawn  up  by 


the  geometrical   principle  that  a  perpendicular  is 
shorter  than  any  oblique  line.     It  comprises  :— An 
aimLiture  mounted  on  a   vertical   pivot,  on  which 
metallic  prolongations  are  affixed  so  as  to  consider- 
ably  lessen  the  number  of  its  oscillations,  or  to 
double  or  quadruple  them,  as  will  presently  be  seen. 
A  strip  of  platinum  placed  parallel  to  the  armature 
like  the  usual  contact  spring  in  ordinary'  tremblers  ; 
this  spring  being  in  contact  with  the  armature  only 
at  its  free  end,  so  as  to  bear  no  weight,  forms  with 
the  armature  the  most  sensitive  trembler  known  ;  at 
the  same  time,  the  instrument  is  capable  of  bearing 
<    considerable  rough  usage  without  damage. 
'        A  vertical  pivot  placed  a  little  beyond  the  centre 
I    of  the  trembler,  and  free  to  rotate  on  its  axis  half  a 
'    circumference,   carries    at    its    upper  extremity  a- 
!    needle   moving  over  a  graduated   arc,  and   at  its 
centre  a  platinum  tooth,  both  pointing  In  the  same 
direction.     The  latter  can  thus  be  made  to  occupy 
}    any  desired  position  by  being  turned  to  the  right  or 
left.     It  will  leadily  be  seen  that  the  more   it  is 
!    turned  from  a  perpend iculir  to   the  trembler  the 
;    greater  will  be  the  journey  performed  by  the  latter, 
I    and,  consequently,  the  oscillations  of  greater  dura- 
(    tion.     If  it  be  turned  parallel  to  the  trembler  no  con- 
j   tact  is  made,  and  the  apparatus  is  at  rest.     Placing 
I  the  needle  at  the  first  graduation,  where  contact 
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the  learned  professor  himself  for  the  Academy's 
report,  5th  June,  1877. 

"  M.  Gararret  presents,  on  behalf  of  M.  Trouvc,  a 
new  induction  apparatus  intended  for  medical  prac- 
tice ;  this  apparatus  attains  a  considerable  degree 
of  perfection. 

"  It  is  highly  important  in  therapeutics  to  be  able 
to  control  the  number  of  induced  currents  emifted. 
Hitherto  but  one  machine  has  .iccomplished  this 
end,  viz.,  the  regulator  of  MM.  Trouve  and  Onimus, 
which  we  have  on  a  former  occasion  presented  to 
the  Academy.  But  this  apparatus  is  very  costly 
and  can  scarcely  be  employed  elsewhere  than  in  the 
physician's  laboratory, 

"  By  a  very  simple  arrangement,  M.  Trouvi  has 
constructed  a  regulator  which  enables  the  prac- 
titioner to  vary  at  will  and  with  great  exactness  the 
number  of' induced  currents  between  3  and  56  per 
second.  This  new  regulator  is  very  portable  and 
easily  handled  ;  its  price  does  not  exceed  30  francs, 

"It  can  also  be  employed  in  searching  for  bullets 
in  gun-shot  wounds  In  practice,  therefore,  it  may 
replace  the  large  regulator  of  MM.  Trouvfi  and 
Onimus,  as  also  the  electric  wound -explorer  of  M. 
Trouve,  presented  to  the  Academy  in  1867." 

This  new  apparatus  is  remarkable  for  the  arrange- 
ment and  simplicity  of  the  interrupter,  which  in  this 
case  is  of  special  construction,  and  in  which  its 
author  has  associated  the  law  of  the  pendulum  with 


commences,  the  trembler  armed  with  its  lengthening 
pieces  performs  one  oscillation  or  intermittance  per 
second  ;  at  the  second  division,  two  oscillations, 
and  so  on,  the  numbers  increasing  until  the  tooth 
is  at  right  angles. 

Removing  the  lengthening  pieces,  which  hare 
been  adjusted  to  double  and  quadruple  the  time  of 
an  oscillation,  the  numbers  shown  on  the  arc  are 
to  be  multiplied  accordingly. 

Intermittances  of  the  following  rates  can  thus  be 
obtained:  1,2,3.  -  ■  -  lO;  1,4,6.  .  .  .  30; 
4,  8,  IJ.     ,     ,     .     40. 

Thw  figures  inscribed  on  the  graduated  limb  are 
previously  determined  experimentally  by  M.  Trouvo 
by  means  of  a  small  chronograph  and  registering 
apparatus,  specially  constructed  for  this  purpose. 

The  service  capable  of  being  rendered  to  experi- 
mental physiology  by.lhe  two  sets  of  apparatus  above 
described  is  self-evident ;  precision  and  method 
are  imported  into  the  application  of  the  current ; 
the  number  of  intermissions  necessary  to  pro- 
duce tetanus  of  each  muscle,  stoppage  of  the  heart, 
&c.,  can  be  instantaneously  determined.  They  also 
enable  the  synchronism  to  be  established  between 
intermittence  of  currents  and  the  normal  physiolo- 
gical functions  of  the  principal  organs  of  animal  life, 
the  heart,  lungs,  &c.,  so  that  in  cases  of  aspliy.m  the 
best  effects  may  be  obtained. 

MM,  Legros  and  Onimus,  in  their  work  entitle  1 
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Tfttite  ifHectriiitf  MirtiraU,  aricr  pointing  Oiit  that 
In  ceitnin  jihtnomena  of  the  heart  and  respimtory 
organs  rapid  intermitlencc  is  more  prejudicial  than 
intcnsitv  of  current,  suggest  that  if  the  hnppy  idea 
of  Hall^  and  Sue.  of  placiug  electrical  apparatus  at 
stations  for  the  assistance  o\  the  drowned  werr  car- 
ried out.  apparatus  of  the  nature  of  those  here  dc- 
Kribed  should  be  employed  ;  for  by  limiting  the 
number  of  poisiblc  iiitcr'mitlcnces,  they  cotild  bo 
employed  without  danger  even  by  unskilled  hands. 


HICKI.EYS    TELEPHONE. 

In  Itie  Tkiegbaphic  Jovisal  for  October  t,  we 
illustrated  ihc  American  "Crown  Telephone"  of 
Mr,  PlK-lpn  ;  a  form  nhidi  apjtcars  to  hiivt.-  lui^ii  Jn- 
riependently  and  priorly  invented  in  Enplnnd  by  Mr. 
KicUcy.  a  mctlj.mician.  Fnwi  the  ai- company ing 
diiigrama    it  will  be  seen  that  the  principic   is  th 


same  In  both  of  these  inxtrumenU.  Phelp's  being 
*a  dnubic  form  of  llicklcy's,  one  set  of  ihc  like 
''fmles  of  the  magnets  centres  on  the  soft  iron  pole 

piece  iKing  inserted  in  the  coil  and  the  other  *ct 

conntKlcd  to  the  toft  iron  diaphrafjm.   The  artjcula- 

t/tM  /s  Strong  and  (Ihiinci,  althoogh  the  instiumenl 


is  small,  ns  will  be  seen  from  ihe  figures  which  ar 
full-site.      I-arger  forms   are    also   sold,      Mesxr 
M.  Jackson  and  Co.,  Manufaclureni  of   Scientjfu 
Apparatus,  narhican,  Jirc  the  sellers  of    Utckler^ 
PiUcat  Telephone. 


THE    PHONIC 


WHEEL  OF 
LA  COUR. 


M.    PAUL 


The  most  simple  form  of  the  phonic  wheel  is  that 
shown  by  the  figure.  It  conustsof a  toothed  wheel  of 
soft  iix>n  turning  aruund  an  axis,  so  tiial  the  tecth^ 
pass  very  clote,  but  without  louching,  in  the  pole  1 
an  vlcctro-magnct.  If  a  phono-electric  current- 
thai  is,  a  cufTtail  of  which  Uic  force  iB  a  pcriodie 
function  of  time — is  caused  to  pass  through  i^ 
clettro- magnet,  so  that  the  pole  exerts  a  peric 
series  of  attraftioiu  on  tho  tooth  nearest  to  it,  ll 
the  wheel  will  be  in  stable  cquilibfium  not  wil]| 
when  it  is  at  rest,  but  also  B-Am  it  turm  rf/  cr 
dtfimtt  %fwtfs.  This  is  particularly  the  ct^e  whc 
one  magnetic  pulse  succeeds  the  foregoing  at 
in  the  time  that  the  circumfcruucti  of  ilie  whucl  has' 
tuircd  a  distance  equal  to  one  tocith. 

If  a  irCrius  of  pul&itious,  ulitained  by  means  of 
tuning-fork  provided  with  a  itt.ikuand  breakarrung 
mvnt  on  one  of  its  prongs,  be  caused  to  pa&s  throug^ 
the  electro  iii.ijiiiet  eandche  wheel  wbe  set  in  muiioo 
then,  as  soon  as  the  rate  nf  this  rotation  becomes ! 
that  a  tooth  [>asse$  the  polo  of  the  mogaec  at 


pulsation,  the    motion  will  continue,   and  will    ba 
uniform  as  long  as  ihe  ptilsations  pass  through  (ho 

Ttiat'^trl. 

It  the  wheel,  whilst  in  a  stale  of  motion,  has 
tendency  given  it  to  accelerate  or  wtatd  ilsmoiionj 
such,  for  instance,  as  would  be  given  il  by  a  weigh( 
ntuchcd  to  a  cord  wuii'id  round  its  axle,  then  if  vxvk 
retarding  or  accelerating  force  docs  not  exceed  1 
certain  limit,  Ihcnitcof  rotation  will  ootbcaltrretl 
The  rmsnn  of  this  is  that  when  the  wheel  tends 
be  accclcmtcd  in  its  motion,  the  troth  tend  to 
brymd   Ihc  jwilc  of  Ihc  inagnci   at    the  moment 
pulsation  is  being  ttansmittcd  through   the  Ulter|] 
but  when   this  is  the  ca»c  a  direct  backward  pul 
will  be  exerted  on  the  teeth  as  they  pass  beyond  the 
pole,  and  so  the  acceleration  is  retarded  and  [be 
speed  continued  uniform.     If  the  for<!C  acting  on 
the  wheel  is  such  as  to  retard  its  motion,  then 
action  of  the  magnet  will   evidently  be  such  as 

f;ive  a  direct  forward  pull  to  each  tooth.    M.  Pat 
a  Cour  has  succeeded  in  csusing  a  phonic  wheel  1^ 
maintain   its  uniform  r&tc  of  rotation  when   act 
u^on  b>f  M  accelerating  'or  retarding  force  of  OQ^ 
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kilogramme-metre -minute.  This  property  of  the 
phoaic  wheel  would  rcmlcr  it  useful  for  sev-er.il 
purposes.  Thus,  by  means  of  such  a  wheel,  the 
synchronousunijprm  motion  ot  clockwork  trains,  such 
as  is  required  for  astronomical  purposes,  and  aUo 
for  several  forms  of  telegraphic  apparatus,  could  be 
obtained  with  great  lacility. 

By  attaching  a  phonic  wheel  to  an  indicator,  which 
would  enable  its  rate  of  rotation  to  bo  ascertained, 
and  by  providing  any  sonorous  body,  whose  rate  of 
vibration  is  required,  with  a  contact  arrangement 
in  circuit  with  the  electro  maijnet  of  the  wheel  and 
a  battery,  the  rate  at  which  this  body  vibrates  can 
evidently  be  readily  ascertained. 

Besides  the  regular  motion — th.at  is,  the  motion 
when  one  tooth  pisses  the  pole  of  the  magnet  for 
each  magnetic  pulsation— the  phonic  wheel  will 
turn  with  a  uniform  motion  at  certain  other  rates  ; 
thus  it  will  keep  in  uniform  motion  when  the  velo- 
city is  such  that  one  tooth  passes  the  pole  of  the 
magnet  for  every  two  magnetic  pulsations.  Again, 
the  uniform  motion  may  be  obtained  when  the  rate 
of  rotation  is  |,  i,  J,  ^  that  of  the  regular  motion. 
The  power  of  the  wheel  to  resist  external  forces  is 
not  so  great  under  such  conditions  as  it  is  in  the 
case  of  regular  motion.  The  case  is  the  same  if  the 
rate  of  rotation  is  greater  than  the  regular  motion. 


ELECTRIC    LIGHTING. 


Gas  versus  Steam  Engines. — It  is  significant  of  the 
set  which  public  opinion  has  now  taken  on  the  subject 
of  gas  o,  electric  lighting,  that  the  Gas  Light  and  Coke 
Company  have  decided  to  apply  to  Parliament,  merely 
for  powers  to  enable  the  Company  to  supply  gas  and 
apparatus  for  heating',  cooking,  ventilating  and  other 

fiurposes,  and  not  for  powers  to  adopt  the  electric 
ight.  The  fact  maybe  taken  as  an  indication  that  the 
gas  companies  have  come  to  the  conclusion  that  the 
electric  light,  though  taking  the  larger  illumination  out 
of  their  hands,  will  not  seriously  affect  the  vast  and 
more  remunerative  field  of  domestic  ligliting  ;  and  that 
therefore  they  need  not  strain  themselves  to  take  up 
the  electric  light,  but  will  be  more  profitably  occupied 
in  developing  the  resources  of  gas  now  in  their 
possession,  so  as  to  better  its  quality,  and  extend  its 
sphere  of  usefulness,  even  to  the  point  of  making  it 
minister  to  the  electric  light  itselF.  That  the  Chartered 
Gas  Company  has  not  taken  this  course  without  first 
studying  the  question  was  evident,  from  the  exhibition 
of  the  Siemens'  electric  light,  driven  by  a  gas  engine, 
which  took  place  recently  at  the  Company's  OIBces, 
Horseferry  Road,  Westminster.  One  object  of  this 
exhibition  was  evidently  to  display  the  advantages  of 
the  gas  engine  as  a  motor  for  dynamo-electric  machines 
over  the  steam  engine.  Mr.  Sugg,  the  well-known  gas 
engineer,  there  pointed  out  that  whereas  it  took  an 
hour  to  get  up  steam  in  a  steam  engine,  in  the  gas 
engine  the  power  was  obtained  as  soon  as  the  gas 
was  turned  on.  In  the  case  of  a  sudden  fog,  therefore, 
or  on  any  occasion  when  the  light  was  required  for  a 
short  time  only,  the  gas  engine  would  he  suitable  but 
the  steam  engine  would  not.  The  gas  engine  further 
possesses  the  advantage  of  accomodating  itself  to  any 
variation  in  the  external  resistance,  whereas  the 
governor  of  a  steam  engine  is  too  slow  for  such  a 
purpose  in  relation  to  the  electric  light.  In  using  the 
gas  engine  for  lighting  a  large  space  such  as  Billings. 


gate  Market,  Mr.  Sugg  proposed  to  have  five  8  horse- 
power engines,  each  of  which  would  drive  two  dynamo- 
electric  machines,  placed  at  any  convenient  distance 
apart  not  exceeding  300  yards,  the  engine  being  in  the 
middle.  But  as  no  attempt  is  here  made  to  subdivide 
the  current,  we  must  consider  Mr.  Sugg's  scheme  as  of 
very  little  teal  value,  except  from  the  gas  maker's  point 
of  view.  As  to  the  cost  of  electric  lighting  by  the 
Otto  silent  gas  engine,  Mr,  Sugg  stated  that  the  gas 
consumed,  if  burned  in  sjtiabte  Argand  burners,  would 
yield  a  light  equivalent  to  1600  sperm  candles,  whereas 
the  two  electric  lights  obtained  therefrom  by  Siemens' 
system  would  amount  to  from  3000  to  4000  sperm 
candles ;  but  as  the  latter  had  to  be  reduced  from  50 
to  60  per  cent,  by  glass  shades,  the  effective  light  in 
both  cases  was  about  the  same.  Now,  the  Siemens' 
machine  employed  to  give  this  light  would  cost  £^0, 
and  the  two  Siemens'  lamps  ^40,  white  the  8  horse- 
power gas  engine  would  cost  £260,  making  a  total  of 
£370,  The  carbons  would  coat  id,  per  inch,  and 
consume  at  the  rate  of  four  inches  per  hour  per  lamp, 
one  attendant  would  sufhce.  Mr.  Sugg  then  showed 
hi.s  visitors  a  comparison  between  the  electric  light  and 
a  200  candle  gas  burner,  from  which  he  deduced  that 
the  electric  light  w.is  three  or  four  times  as  expensive, 
a  result  strongly  at  variance  with  other  data. 

Edison's  Light. — According  to  the  Times  New  York 
correspondent,  Edison  subdivides  the  electric  light  by 
a  main  outgoing  and  returning  wire  of  large  slie,  con- 
nected by  branch  circuits,  in  which  the  lamps  are  placed. 
He  means  to  find  out  the  defects  of  this  plan  by  a 
practical  trial  on  a  large  scale  at  Menlo  Park,  and  he 
is  now  fitting  up  two  80  horse-power  steam  engines, 
machines,  and  lamps  for  the  lighting  of  that  village. 
His  chief  secret,  however,  is  in  the  lamp,  and  the  light 
can  be  turned  up  or  down  like  gas.  He  is  not  positive 
as  to  the  cost,  but  is  confident  it  will  be  cheaper  than 
gas  in  the  United  States,  by  from  2.35  to  4  dollars  per 
1,000  feet. 

Sawyer's  Light. — Mr,  SawyeHs  domestic  carbon 
light  is  enclosed  in  glass  tubes  7  inch  high  and  i  J  inch 
bulbous  at  the  top,  and  filled  with  nitrogen  and  other 
gases.  The  carbon  is  1  inch  long  by  i-i6th  inch 
diameter,  held  between  thick  carbon  bars.  The  carbon 
is  heated  to  50,000°  Fah,,  (?)  and  the  heat  generated 
within  the  tube  is  carried  off  by  a  thick  coil  of  metal 
to  a  copper  plate,  and  thence  radiated  into  the  air.  The 
heat  of  the  tube,  however,  only  makes  it  feel  warm  to 
the  touch.  The  mode  of  distribution  is  the  same  as 
Edison's,  and  the  flow  of  the  current  is  regulated  by  a 
secret  appliance.  Each  lamp  is  equal  to  U>ur  gas  jets 
or  (in  New  York)  to  75  candles.  The  resistance  of  his 
carbon  burner  is  much  greater  than  a  platinum  one, 
and  Mr.  Sawyer  does  not  think  he  can  light  more  than 

fo  lamps  with  a  4  horse-power  generating  machine.  The 
ight  has  been  taken  up  by  the  Electro- Dynamic  Light 
Compiny  of  New  York,  and  a  public  trial  is  forth- 
coming, the  Hnckhausen  machine,  which  is  said  to  be 
a  trifle  more  powerful  than  the  Wallace- Farmer,  is  to 
he  used.  The  30  lamps  will  produce  a  light  equal  to 
2,925  candies,  at  an  expense  of  35  cents  an  hour  as 
compared  with  1.68  dollars  for  the  same  in  gaslight. 
Mr.  Sawyer  claims  that  his  carbons  are  indestructible, 
and  that  one  of  his  lamps  has  been  lit  for  a  month. 
The  light  can  be  moderated  at  will  from  a  feeble  glow 
to  six  times  the  intensity  of  the  ordinary  gas  jet.  A 
suitable  current  meter  has  been  devised. 

Cost  of  the  Jablochkokf  Candle. — Messrs. 
Wells  &  Co.,  have  published  the  following  details  of 
the  cost  of  their  mode  of  lighting  by  Jablochkofl's-candle 
in  London.  There  are  at  present  three  kinds  of  dynamo- 
electric  machines  used  with  this  process,  viz,,  the  four- 
light,  six-light,  and  sixteen  to  twenty-light  Gramme. 
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-These  machines  can  be  driven  by  an  expenditure  of  one 
horse-power  per  light ;    and  the  maintenance  of   an 
Otto  gas  engine  for  this  purpose  would  be  from  id.  to 
ijd.  per  horse-power  per  hour,  attendance  not  inHuded. 
For  a  four.light   machine  the  estimate  is    as  follows 
(exclusive  of  brackets)  : — 

£    s.  d. 
Price  of  machine  in  London  ...  ...     i8o     o     o 

Price  of  each  lamp  with  globe,  sockets,  &c.       10     o     o 

Insulated  leading  wire,  per  yard o     a     o 

A  four  horse-power  (nominal)  steam-entrine 

with  boiler,  exclusive  of  shaft  and  flxing, 

about  ...         ...  ...  ...  ...     140     o     o 

A  four  horse-power  gas-engine     ...  ...      175     00 

Probably  the  whole  cost  of  providing  a  four-light 
apparatus,  including  engines,  brackets,  and  the  services 
of  a  skilled  engineer  for  a  short  time,  to  pive  intructions 
in  its  use,  would  amount  to  about  ^^400  ;  but  a  special 
estimate  is  in  all  cases  necessary.  The  cost  of  the 
candles  is  8d.  each  (lasting  one  and  a  half  hours)  or  sjd. 
per  hour.  In  calculating  the  total  cost  of  the  light  as 
compared  with  gaslight,  an  allowance  for  interest  on 
capital,  and  about  lo  per  cent,  for  depreciation,  must 
be  made,  but  it  is  obvious  that  a  similar  allowance  for 
depreciation  should  be  made  in  respect  to  gas  littings. 

Cost  or  thr  Werdermann  Lights,— From  a  two 
horse-power  Gramme  machine  Mr.  Werdermann  obtains 
a  light  of  320  candle  power  from  a  rod  carbon  4 
niilhmetres  thick.  This  light  can,  we  believe,  be 
installed  for  ^75.  Each  carbon  can  be  procured  a 
vard  long,  costs  one  franc,  and  will  last  from  12  to  15 
hours. 


€ntnn^vx6itmt. 


SOURCE  OF  SOUND  IN  THE  TELEPHONE. 
To  IJu  Editor  of  The  Teleoraphic  Journal. 

Sir, — I  have  seen  with  pleasure  in  the  last  number  of 
your  Journal  that  Mr.  Fleeming  Jenkin  is  of  the  same 
opinion  with  my.'telf  on  the  theory  of  the  telephone, 
and  that  he  has  shown,  as  I  have  also  done,  that  the 
effects  produced  in  this  marvellous  instrument  are 
much  more  complex  than  was  believed  at  first,  and 
that  he  maintains  this  in  spite  of  the  most  evident 
proofs  of  certain  iavants  who  keep  always  to  tlie 
classic  science  of  the  commencement  of  the  century, 
and  who  do  not  believe  it  to  be  susceptible  of  progress, 

I  must  remark,  however,  that  Mr.  Fleeming  Jenkin, 
in  speaking  of  tvo  voices  being  heard  in  the  telephone, 
that  of  the  magnet  being  the  ^eblest,  reasons  as  if  the 
two  effects  were  distinct,  and  not  the  result  of  effects 
of  magnetic  increase  determined  at  the  end  of  the 
magnet  by  the  action  of  the  diaphragm.  These  etfects 
of  increase  are  considerable  since  the  magnetic  force 
Increases  and  multiplies  itself.  For  the  most  feeble 
Bounds  trom  the  bar  magnet  take  place  when  it  acts 
alone,  and  they  are  most  strong  if  they  can  be  heard 
separately  from  those  of  the  diaphragm. 

As  to  the  sounds  from  the  diaphragm  itself,-!  have 
always  believed  that  although  they  may  result  from 
the  effects  of  magnetization  and  demagnetization, 
determined  by  the  magnetic  variations  of  the  magnet, 
they  may  equally  result  from  attractive  effects  at  the 
moment  these  effects  are  produced,  which  evidently 
take  place  when  volta'c  currents  are  employed  ;  but  I 
have  aJtPiiys  believed,  and  still  believe,  that  with  the 
feeble  currents  which  are  produced  In  the  ordinary  Bel! 


telephones,  these  attractive  effects  are  nil,  and  the 
sounds  produced  are  due  to  an  effect  analogous  to  that 
which  takes  place  in  the  magnet  it-ietf.  The  sounds 
producedby  the  wireon  the  bobbins,  which  Mr,  Fleeming 

ienkin  considers  as  added  to  those  lin  question,  have 
een  already  pointed  out  by  M.  Rosseti,  and  considered 
by  M.  Luvini  to  add  to  the  reproduction  of  the  sounds 
in  the  telephone.  M.  Luvini  has  even  given  them  as 
completing  my  theory,  and  I  am  glad  to  see  that  Mr, 
Fleeming  Jenkin  still  further  agrees  with  us  upon  this 
question. 

As  to  the  fourth  source  of  sound  that  this  savant  has 
observed,  I  agree  entirely  with  him.  althnu^'h  I  have 
not  made  any  experiments  in  this  direction,  but  his 
reasons  appear  rational. 

Accept,  Sir,  the  assurances,  etc., 

M.  DU   MONCEL. 
Paris,  Nov.  lO,  1878, 


To  the  Editor  of  Thk  Telegraphic  Journal, 

Sir, — Will  you  allow  me  to  correct  your  otherwise 
accurate  notice  of  my  case  which  appeared  in  the  last 
number  of  your  journal.  You  state  that  Sir  William 
Thomson  and  Professor  Fleeming  Jenkin  tried  my 
telegraph  instruments,  and  that  after  I  expressed  my 
"  dissatisfaction  with  this  trial,  alleging  that  the  referees 
did  not  keep  to  the  terms  agreed  upon,  a  further 
trial  was  suggested  by  Mr.  yenkin."  This  is  an  error. 
The  letter  of  reference  set  forth  "  that  any  fault  of  detail 
was  to  be  reported  to  me  to  give  me  an  opportunity  of 
overcoming  it  before  a  final  report  was  made,"  Hence 
what  followed,  which  I  will  extract  from  a  letter  sent  by 
my  solicitors  to  the  Post  Office,  but  which  has  never 
received  any  attention  : — 

"On  26th  July,  1872,  Professor  Jenkin  made  a 
preliminary  report  addressed  to  both  parties  to  the 
reference,  which  contains  this  passage: — 

"  '  It  is  very  desirable  that  an  automatic  Wheatstone's 
sender  should  be  arranged  to  send  slips  w>th  actual 
messages,  so  that  they  may  be  recorded  by  Mr. 
Herring's  instrument.  No  trials  can  be  quite 
satisfactory  which  do  not  exclude  the  imperfections 
of  sending.' 

"We  find  among  the  papers  m  this  case  the 
following  minute  ; — 

'"Nov.  18,  1872,  Write  to  Mr.  Fleeming  Jenkin 
with  reference  to  his  preliminary  report  on  Mr, 
Hening's  telegraph  instrument,  and  request  to  be 
informed  whether  he  is  still  of  opinion  that  the  depart- 
ment should  make,  at  its  own  cost,  an  automatic  sender 
for  the  purpose  of  further  testing  Mr.  Herring's 
instrument.     F.  1.  S.' 

"  We  also  find  that  Professor  Jenkin  wrote  to  Mr. 
Scudamore  as  follows  : 

"  ■  In  answer  to  your  letter  of  the  i8th,  1  beg  leave  to 
sty  that  I  think  it  unnecessary  that  an  automatic  sender 
should  be  made  by  the  department  unless  the  officers  of 
the  department  think  it  desirable.' 

"  This  letter  of  Professor  Jenkin  is  manifestly 
inconsistent  with  the  rules  which  govern  the  conduct  of 
referees,  and  with  the  ordinary  principles  of  justice,  and 
it  is  necessarily  fatal  to  the  assumption  of  '  a  full  and 
fair  trial'  which  you  would  drawfrom  the  names  of  the 
referees.  It  comes  to  this,  that  one  of  the  referees 
writes  to  one  of  the  parties  to  the  reference  to  inquire 
whether  that  parly  thinks  it  'desirable'  that  a  step 
should  be  taken  which  the  referee  had  previously 
declared  '  very  disirable  '  for  a  satisfactory  trial.  In 
effect,  the  referee  applies  to  one  of  the  parties  for 
directions  as  to  the  method  of  proceeding  in  the 
reference. 
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"  A  reference  thus  conducted  would  be  an  absurdity, 
audits  result  must  be  nugatory,  and  accordingly  we 
find  that  Mr.  Scudamore  was  sensible  at  the  time  that 
something  more  would  be  necessary  to  a  satisfactory 
trial. 

"On  19th  December,  1873 — 

" '  Mr,  Scudamore  promised  that  if  Mr.  Herring 
wished  a  further  trial  of  the  instrument  after  Messrs. 
lliomson  and  Jenkin  had  made  their  report  he  would 
give  his  consent.' 

"  We  have  before  us  Mr.  Herring's  memorandum  of 
his  interview  with  Mr.  Scudamore  on  that  day,  and 
Mr.  Scudamore's  letter  of  the  next  day,  admitting 
that  that  memorandum  '  is  accurate  as  far  as  it  goes.'  " 

From  this  point  the  department  has  habitually  broken 
its  promises.  It  has  never  asked  the  referees  to  meet, 
although  it  induced  me  to  engage  and  to  pay  two 
eminent  scientific  men  to  meet  Sir  William  Thomson 
and  Mr.  Jenkin  at  the  proposed  trial.  It  obtained 
possession  of  my  instruments,  however,  by  a  written 
assurance  that  it  intended  to  proceed  with  the  trial,  it 
has  never  assigned  any  reason  for  thus  acting,  nor  has 
it  replied  to  my  application  to  be  reimbursed  for  the 
conse(]uent  loss  of  my  time  and  money.  It  has  even 
neglected  to  deal  with  my  petition  for  redress,  although 
such  petition  has  been  referred  to  it  by  the  Sovereign. 
I  am,  Sir,  your  obedient  servant, 

RICHARD  HERRING. 

arj,  St.  Mary's  Rocd,  Canonbury, 
November  10th,  1878. 


Itotes, 


To  the  Editor  o/The  Telegraphic  Journal. 

Sir, — In  your  issue  of  ist  inst.,  Mr.  Fahie  observes 
"the  values  of  a  and  b  were  wrongly  given  on  page 
86,  as  39  and  1461,  instead  of  4078  and  i459'32. 
Taking  these  figures  it  will  be  seen  that 

*-  _     33  33     „  _  4078 

B  119283  145922 

the  error  here  is  therefore  only  apparent." 
Now 

n  40' 78 

-■'•'  -  _  0-0270  «-    ^    '    _ 
1192-83  I459'33 

and  the  error  is  only  apparent,  but 

_5?L  -  00266, 
■  461 
and  therefore  that  discrepancy  which  I  pointed  out, 
although  slight,  did  exist. 

I  am  glad  to  find  from  Mr.  Fahie's  explanation  that 
fae  was  quite  correct  about  the  "  strength  oE  the  signal," 
which  I  confused  with  the  "strength  of  the  current."  It 
It  is  a  pity  Mr.  Fahie  did  not  show  by  figures  how  his 
results  were  obtained.  To  be  strictly  correct,  the  total 
resistance  in  circuit  in  such  instance  must  be  taken  into 
consideration.  With  a  and  B  >—  39  and  1461  respectively, 
which  values  are  more  convenient  for  calculation,  it 
will  be  found  that  (i)  when  both  kevs  are  at  rest  cur- 
rents through  each  relay  may  be  represented  by  138. 
(3)  When  one  key  is  depressed 

Current  through  relay  of  same  station  •=  136 
„       other       „       —    83 
(3)  When  both  keys  are  depressed 

Current  through  each  relay  —  80. 
Mr.  Fahie  declares  that  duplex  working  would  be  im- 
possible if  the  current  in  the  home  relay  were  reduced 
where  the  key  is  depressed.  This  is  not  the  case,  for  it 
is  only  necessary  to  adjust  the  relay,  so  that  this  cur- 
rent shall  not  work  it,  but  that  any  still  weaker  current 
'Shall. 

I  am,  Sir,  yours  truly, 

H.  A.  W.  FANSHAWE. 
i6tb  November,  1878. 


The  Telephone. — M.  Bosscha,  a  German  physicist, 
finds  that  the  plate  of  a  Bell  telephone  has  a  bodily 
motion  under  the  influence  of  the  sonorous  currents,  a 
result  which  agrees  with  that  obtained  by  the  research 
of  Prof.  Hughes,  which  we  give  on  another  page.  M. 
Bosscha  measures  the  displacement  of  the  centre  of  the 
plate  to  be  34'3  thousandi  of  a  millimetre  for  a  current 
of  one  weber  strength.  The  lea*!  displacement  of  the 
plate  which  is  capable  of  yielding  audible  sounds  is  2'5 
thousinds  of  a  millimetrB  or  about  ,Jg  of  the  wave 
length  of  yellow  light. 

Edison's  carbon  telephone  was  recently  tried 
between  London  and  Norwich  on  a  circuit  very  noisy 
with  the  induced  currents  from  busy  lines  alongside; 
but  conversation  was  carried  on  successfully  when  the 
voice  was  lowered  a  little  below  the  ordinary  tone, 

Edison  states  that  he  has  invented  a  non-magnetic 
telephone  receiver  which  gives  out  sounds  as  loud  as 
the  original  ones  or  even  louder, 

Apropos  of  the  announcement  that  Edison's  carbon 
telephone  had  been  recently  tried  successfully  over  a 
line  750  miles  long,  Mr.  A.  Scott  states  in  the  Times 
that  Mr.  Willoughby  Smith  obtained  distinct  results 
with  Bell's  telephone  through  a  resistance  ei^uivalent 
to  125,000  miles  of  telegraph  line.  This  is  an  interest- 
ing fact  in  itself,  but  laboratory  resistance  should  not  be 
compared  in  this  way  with  actual  telegraph  lines. 

The  Microphone  has  been  successfully  employed 
as  a  thief-catcher  by  an  Indian  officer,  who  suspected 
some  of  his  coolies  of  oil  stealing,  A  microphone 
among  the  oil  jars  enabled  him  by  a  telephone  to  hear 
the  marauder  at  work,  and  to  capture  him  in  the  act 
of  hlching  the  oil. 

We  have  seen  and  heard  a  receiving  microphona 
belonging  to  Prof.  Hughes  which  gives  very  striking 
effects.  The  voice  heard  from  it  is  so  natural  and  like 
the  speaker's,  that  we  at  first  believed  we  were  overhear- 
ing the  speaker,  until  assured  of  the  contrary  by  with- 
drawing the  little  instrument  from  the  ear.  The 
peculiar  timbre  of  telephone  plates  is  entirely  absent 
from  its  tones.  This  microphone  was  a  hammer  and 
anvil  form  made  0/  pointed  pieces  of  crystalline  coke 
and  fixed  on  the  diaphragm  of  a  small  tambour. 

The  Electric  Light. — We  have  received  the 
prospectus  of  the  British  Electric  Light  Company, 
Limited,  formed  for  the  purpose  of  supplying  the 
electric  light  as  an  illuminator  or  for  applying 
electricity  for  other  purposes.  The  capital  is 
£100,000,  divided  into  io,000  shares  of  ;f  lo  each,  and 
the  liability  of  shareholders  is  limited  to  the 
amount  of  their  shares.  The  first  issue  will  consist  of 
4,000  shares,  and  it  is  not  intended  to  offer  the  shares 
to  the  general  public.  The  first  object  of  tiie  Company 
is  to  acquire  an  exclusive  license  for  the  United 
Kingdom,  under  Gramme's  patent,  for  producing 
electric  currents,  and  an  arrangement  will  be  made  for 
the  purpose  with  Messrs.  Ball  &Co.,  Limited  (the  sole 
agents  for  Grammes'  machines  hitherto  in  England). 
The  first  outlay  of  the  company  will  comprise  the 
purchase  money  for  the  license  {exclusive  of  a  royally 
on  each  machine),  and  the  compensation  to  Ball  &  Co., 
for  relinquishing  their  agency,  making  a  total  of 
j^i4,250.    To  this  sum  must  be  added  the  legal  and 
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other  expenses  necessary  for  the  formation  of  a 
company.  Among  the  names  associated  with  this 
company  we  notice  Mr.  E.  ].  Reed,  C.B..  Mr.  Latimer 
Clark,  and  Sir  Charles  Bright.  The  electrical  engineer 
is  M.  Radcliffe  Ward,  and  the  London  office  is  in 
Broadway  Chambers, 

Wk  have  also  received  the  prospectus  of  the  National 
Electric  Light  Corporation,  Limited.  The  primary 
object  of  this  Company  is  to  supply  the  Rapieff  Electric 
Light.  The  capital  is  ;£5oo,ooo  divided  into  50,000 
shares  of  ;£to  each,  and  the  first  issue  will  consist  of 
35,000  shares.  The  liability  of  shareholders  is 
limited  to  the  amount  of  their  shares.  The  Company 
intend  working  the  patents  of  M.  John  Rapieff,  and  any 
improvements  thereon,  or  other  inventions  for  a  like 
purpose,  and  they  also  include  other  applications  of 
electricity  besides  lighting,  within  their  scope.  Accord- 
ing to  the  contracts  entered  into,  M.  Rapieff  has 
received  from  the  Company  £25,000  and  5,000  fully 
paid-up  shares  for  his  patent.  Mr.  A.  J.  Otway,  M.P., 
director  of  the  Submarine  Telegraph  Company,  is 
Chairman  of  the  Board  of  Directors,  and  Mr.  E,  J. 
Reed,  C.B.,  will  join  the  board  on  his  return  from 
Japan.  The  manager  is  Mr,  Applegarih,  C.E.,  and  the 
electricians  are  M.  John  Rapieff,  and  M.  Alexander 
Lineff,  assistant. 

The  Sun  Electric  Light  Company  have  acquired 
several  patents,  one  of  which  is  for  a  flexible  carbon 
wick,  the  advantage  of  which  is  that  a  length  of  it  can 
be  stowed  in  the  lamp  and  manipulated  like  an  ordinary 
wick. 

A  REGULAR  course  of  telegraphic  engineering  studies 
has  been  established  this  session  at  University  College, 
London. 

The  Telegraphic  Museum,  established  by  M. 
Stephan,  the  director  of  German  telegraphs,  has  been 
opened  to  the  public  in  Berlin,  It  is  comprised  in  two 
lar^e  halls  of  the  General  Post  Office  there. 

Divisibility  of  the  Electric  Light. — In  a  series 
of  communications  to  our  contemporary.  Engineering, 
Professor  S.  P.  Thomson,  of  Bristol,  deduces  from 
dynamical  principles,  "that  any  system  of  subdividing 
the  light  by  branching  the  circuit,  is  disastrous  from 
an  economical  point  of  view :  because,  when  the 
external  resistance  of  the  circuit  is  thus  diminished, 
the  increased  relative  amount  of  unavoidable  internal 
resistance  causes  a  waste  of  energy  which  more  than 
balance*  the  'dynamic  economy'  of  having  in  the  arc 
so  large  a  percentage  of  rays  which  can  affect  the  eye." 
This  waste  of  energy  takes  the  form  of  heat  within  the 
battery  or  other  source.  Experiments  on  the  resistance 
of  the  larger  electric  arcs,  given  by  Lontin,  Rapieff, 
and  Werdermann's  systems,  with  currents  of  different 
strengths  from  dynamo-electric  machines,  together 
with  estimates  of  the  relative  intensities  of  the  light, 
are  at  present  a  great  desideratum.  The  results  of 
Professors  Ayrton  and  Perry  are  an  interesting  con- 
tribution to  this  subject,  but  they  were  obtained  by  the 
use  of  a  battery,  not  a  dynamo-machine,  and  their  chief 
merit  lies  in  pointing  out  that  the  larger  researches  we 
have  indicated  are  required. 

The  Liverpool  Corporation  have  decided  to  apply  to 
Parliament  next  Session,  for  powers  to  light  Liverpool 
and  other  places  within  their  rule,  by  means  of 
electricity.  1  hey  also  desire  the  right  of  taking  over 
the  worlca  of  the  existing  gas  companies,  and  extending 
tba  suppfy  of  gas  tor  gas  eag'iaes  and  cooking  purposes. 


The  central  transept  of  the  Crystal  Palace  is  being 
lighted  by  the  Sun  Electric  Light  Company.  A  small 
Gramme  machine,  driven  by  a  12  horse-power  semi- 
portable  Ruston  and  Proctor  steam  engine,  is  employed 
to  yield  the  current ;  and  the  lamps  are  to  be  od, 
Harrison's  plan. 

The  Liverpool  Street  Railway  Station  is  to  be 
lighted  by  Wall  ace -Farmer  electric  lights,  each 
enclosed  in  clear  glass  globes,  and  elevated  30  feet 
above  the  platforms.  When  the  electric  light  is  well 
elevated,  it  should  be  provided  with  a  reflector  to  throw 
the  radiance  down,  otherwise  much  of  it  is  lost  in  the 
upper  air. 

The  Alexandra  Dock  Company  of  New  Port,  South 
Wales,  have  decided  to  use  the  electric  light  to 
illuminate  part  of  their  docks,  in  order  to  carry  oa 
their  coal  shipments  with  greater  ease  by  night. 

At  the  Royal  Academy  on  November  ai,  Professor 
BarfT  lectured  on  the  kinds  of  light  best  suited  to  the 
lighting  of    studios  and   picture  galleries.     He    illui-  - 
trated  his   lecture  with  the  electric   light,  in  whose 
favour  he  decided. 

An  Electric  Light  Company,  to  produce  light,  heat, 
and  power,  has  been  formed  in  New  Vork,  with  a 
capital  of  300,000  dollars.  Mr.  Edison  is  one  of  the 
promoters. 

Football  matches  and  political  speeches,  by  electric 
light,  continue  to  come  off;  and  many  different  kinds 
of  manufactories  are  being  provided  with  it.  The 
large  tobacco  factory  of  Messrs.  Cope  Bros,  and  Co., 
Liverpool,  has  been  lit  by  JablochkofTs  candles.  In  his 
speech  at  the  celebration  of  the  event,  Mr.  Maccabe 
(another  theatrical  manager  who  has  been  attracted  by 
the  electric  light)  rather  aptly  said,  that  what  the  public 
wanted  was  to  get  electric  candles  at  the  same  price  as 
ordinary  dips,  and  to  light  them  up  as  easily.  It  is  in 
the  cigar  room  where  several  hundred  females  are 
employed  making  cigars,  that  the  chief  advantage  of 
the  light  will  be  felt.  It  will  render  the  room  brighter 
and  cooler,  and  make  it  possible  to  select  the  tobacco 
leaves  according  to  their  varieties  of  shade  and 
fineness. 

The  long-expected  trial  of  JablochkofTs  system  at 
Billingsgate  has  come  off,  and  some  of  the  fish  dealers 
were  disappointed  with  it.  A  greater  effect  would 
have  been  obt^ned  by  having  more  lamps  than  16  to 
replace  700  gas  jets. 

It  is  said  that  Sir  William  Armstrong  and  Co.,  at  their 
Elswick  Works,  Newcastle,  are  making  a  large  engine 
for  use  in  connection  with  the  Edison  electric  light. 
Sir  William  has  also  lit  his  picture  gallery  at  Craigside, 
his  estate  near  Newcastle -on-Tyne,  by  a  Siemens' 
lamp.  The  current  is  obtained  from  a  Siemens' 
machine  and  turbine,  placed  at  the  source  of  power,  ft 
waterfall  one  and  a  half  miles  from  the  house,  Gene- 
rated at  the  fall,  the  current  is  conveyed  alt  that 
distance  in  an  underground  cable,  and  it  has  been 
found  necessary  to  employ  a  return  wire.  By  means  of 
an  electric  motor,  Sir  William  also  intends  to  apply  the 
electric  energy  to  sundry  domestic  purposes. 

The  famous  engineer,  M.  Knipp,  has  introduced  an 
electric  lamp  of  hi;  own  construction  at  his  steelworks, 
Essen,  in  Prussia.  The  regularity  of  the  current  is 
maintained  by  a  fan  revolving  in  mercury,  and  the 
carbons  are   arranged  vertically  one  over  the  other. 
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Tbe  light   is  said  to  be  one-third  che^iper  than  gas 
light,  which  there  costs  about  the  same  as  it  does  here. 

OMEof  the  ingenious  notions  which  seem  to  enrich 
eren  the  commonest  talk  of  Mr,  Edison,  is  that  of 
haTing  hand  electric  lights  which  can  be  moved  about, 
the  carrent  being  conveyed  to  the  wick  along  wires 
eockwed  in  a  flexible  cord.  In  this  electric  cresset 
there  will  be  neither  oil  nor  dripping,  but  probably 
tripping. 

Wb  are  somewhat  surprised  that  the  f;a<:  critics  of 
the  electric  light  have  not  put  forward  the  belief  that 
the  wire  for  the  electric  tights  will  be  a  source  of 
danger  to  the  community  by  "attracting"  lightning 
strokes  into  every  house.  Nor  does  it  seem  to  have 
oocorred  to  electncians  themselves  that  some  kind  of 
domestic  lightning  protector  may  be  necessary  to 
gwtrd  the  circuits.  Current  meters  and  lightning 
protectors  are  subsidiary  inventions  which  will  be 
Rqnirsd. 

A  HOTABLK  suggestion  is  made  by  "  Photophilus" 
in  the  Photographic  N ens.  It  is  to  light  the  reading- 
room,  and,  perhaps  also  the  library,  of  the  British 
mnseam  by  the  electric  light.  Owing  to  the  destructive 
etFecta  of  oil  and  gas  lighting  on  books,  and  the  danger 
of  fire,  the  reading-room  is  not  opened  after  dark, 
tktu  preventing  sti^ents  from  using  the  library  after 
tbar  working  hours  in  winter,  the  reading  season.  It 
appears  to  ui  that  Mr.  Werdermann's  system  is  well 
aonpted  for  the  purpose.  Until  Mr.  Edison's  plan  is 
publicly  exhibited  there  may  be  a  certain  reluctance  to 
take  up  other  systems,  although  Mr.  Werdermann's  is 
wdl  suited  to  light  both  the  British  Museum  and  the 
Albert  Hall. 

DirrusiNQ  Liokt  av  Stkam.— The  powers  of  con- 
densed steam  for  diffusing  light  by  reflection  and 
emission  after  absorption,  are  well  seen  in  the  case  of 
doods  and  locomotives,  and  Herr  Brandau,  of  Beriin, 
has  patented  a  means  of  using  it  for  artificial  lighting. 
The  steam  passes  through  a  glass  globe  exposed  to  the 
beams  of  tne  light  source  and  diffuses  a  uniform 
brightness.  As  a  reflector  for  the  electric  light,  this 
nsT  prove  naefnl.  The  white  cloth  reflector  employed 
by  Messrs,  Siemens'  Bros.,  answers  the  same  purpose. 

Psor,  S.  P.  Tkohson  will  lecture  on  the  Electric 
Light,  before  the  working  men  of  Bristol,  on  December 
13.  Over  3,600  people  attended  his  former  lecture  in 
the  Colston  Hall  there.  A  fine  opportunity  for  making 
a  brilliant  hit  by  lecturing  on  the  subject  awaits  some 
of  our  electric  expositors  in  London.  Will  not  Prof. 
Tyndall,  or  Mr,  W,  H.  Preece,  or  Prof.  Barrett,  favour 
tu  with  a  Royal  Institution  or  South  Kensington 
address  on  this  important  subject  early  this  winter? 
There  has  been  no  dearth  of  electric  sensations  of  late ; 
but  it  must  be  admitted  that  the  electric  light  is  the 
most  splendid  of  all  the  themes  which  Electricity  can 
put  into  the  hands  of  the  scientific  lecturer. 

Ths  following  poetical  trill  is  from  the  Journal  of 
Com  Lighting: — 

"  Rty  the  poor  deluded, 
On  share-selling  madly  bcni. 
Laugh  at  the  dupes  denuded 
Of  interest  10  per  cent. 
Envy  the  fortunate  buyers. 
Free  from  panic  and  fright ; 
Honour  the  bold  dehers 
Of  Blinding  Electric  Light." 

Oar  vwutile  poet  aski  us  in  the  same  breath  "  to  pity," 


and  "  to  laugh  "  at  the  deluded  shareholders.  We  are 
more  inclined  to  keep  these  emotions  for  the  bard 
himself. 

Thi  Glowworms  and  the  FiRE-ruBs— A  Fable. 
— Once  upon  a  time  there  vras  a  colony  of  glow-worms 
who  lived  in  a  very  dark  wood ;  and  the  other  small 
denizens  of  the  wood,  finding  that  they  had  such 
excellent  lamps  in  their  tails,  were  only  too  happy  to  let 
them  form  into  a  company  to  light  up  the  recesses  of 
the  grove  at  night,  and  to  pay  them  for  their  light. 
Only  the  night-hunting  moth  and  the  blind  mole 
objected  to  such  a  course,  so  the  glow-worms  united 
themselves  into  a  corporation  and  waxed  fat  on  the 
taxes  thev  levied  for  their  light.  But  as  they  waxed 
fat,  they  found  it  more  and  more  trouble  to  keep  their 
tail-lights  bright;  nor  did  they  wish  to,  for  they  were 
paid  whether  their  lights  were  good  or  bad,  and  if  a 
poor  grub  complained  that  he  could  hardly  see  to  dig, 
they  would  straightway  cut  off  his  light  altogether.  At 
length  this  oppression  became  very  irksome  to  the 
community,  ana  one  day  a  grasshopper,  who  managed 
a  company  of  performmg  ants,  and  required  a  good 
light  for  nis  theatre,  brought  over  a  fire-fly  from  a 
neighbouring  garden  and  placed  him  in  the  midst  of 
the  laiy  glow-worms.  The  brilliant  light  of  the  fire-fly 
quitecastthedingyglow-worms  into  the  shade;  but  these 
bloated  maggots  only  shrugged  their  shoulders,  and 
said,  "  ThatV  only  one — and  sec  how  bright  it  ts,  It 
will  blind  you  all,"  then  went  to  sleep  again.  Never- 
theless, more  and  more  fire-flies  came  to  the  wood  from 
the  garden,  and  the  glow-worms  began  to  quicken  up 
and  get  afraid  that  alter  all  there  might  be  something 
dangerous  to  them  in  these  new  lights.  Things  were 
in  tnis  state,  when,  one  fine  day,  a  gad-fly,  an  arrant 
gossip,  and  post-boy  to  the  grove,  suddenljr  brought 
the  news  that  the  "Great  American  Lightning  Bug" 
was  coming.  The  effect  was  indeed  electrical — one 
half  of  the  frightened  glow-worms  scampered  off  as 
fast  as  their  legs  would  carry  them,  and  the  o'.her  half 
turned  over  on  their  backs  and  grew  sick.  But  time 
passed  and  the  Lightning  Bug  did  not  appear,  so  the 
glow-worms  gradually  took  heart  again  and  those  that 
had  run  away  came  back,  while  those  that  had  turned 
ill  recovered  their  dignity,  and  all  of  them  boasted  as 
before.  The  gad-fly  was  denounced  as  a  rogue,  and  the 
Lightning  Bug  was  proved  to  be  only  a  large  Hum  Bug, 
but  for  all  that  the  fire-flies  continue  to  arrive  faster 
than  ever,  and  the  gad-fly  swears  that  the  Lightning 
Bug  is  on  his  vay.—WUl  o'  ike  Wisp. 

SuBMARiKB  QuADBUPLEX. — Dr.  Alexander  Muir- 
head,  together  with  Mr.  G.  Kift  Winter,  the  inventor  of 
the  closed  circuit  duplex  system  in  use  in  India,  and 
Mr.  J.  A  Briggs,  have  invented  improvements  in  duplex 
and  quadniplex  telegraphy,  whereby  the  latter  system 
can  be  applied  to  submarine  cables.  The  patent  des- 
cription was  communicated  from  Madras,  where  Dr. 
Muirhead  recently  sojourned  while  duplexing  the 
Madras  to  Pcnang  Cable. 

Submarine  Duplex.— In  reply  to  communication  to 
the  Times  by  Mr.  Herring,  Sir  James  Anderson  states 
the  Eastern  Telegraph  Company  are  now  working 
Muirhead's  duplex  system  on  the  Marseilles- Malta 
section  (825  mites)  at  the  rate  of  afi  words  per  minute, 
whereas  by  simplex  they  only  attain  15  words  per 
minute.  The  increase  of  speed  on  all  the  sections  from 
Malta  to  Bombay  is  at  least  70  per  cent.  With  regard 
to  land  lines,  Sir  James  says  ttiat  on  the  company's 
line  between  London  and  Porthcurnow,  a  distance  of 
320  miles,  as  manjr  as  54  words  pec  minute  can  be  Mnt 
as  against  35  by  simplex. 
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Prop.  Gkahah  Bell  is  in  America  seeing  to  his 
patent  case  there. 

Mr,  L.  Schwekdlbr  has  returned  to  Indi.i. 

The  Jntbrnatiokal  Agency  or  Electricitv. — 
We  are  gizd  to  learn  that  this  project  approaches 
realisation.  Count  Hatlez  d'Arros  now  announces  that 
the  scheme  has  been  well  received  by  the  French  and 
foreign  press,  and  that  a  great  number  of  constructors 
have  oRered  to  put  their  apparatus  in  the  electrical 
muBentn  to  be  formed.  We  have  already  avowed  our 
goodwill  to  the  project,  and  our  wi^h  to  further  it,  and 
we  should  like  to  see  some  of  our  electrical  makers 
assist  in  the  enterprise.  It  will  probably  be  wiih  the 
AgtHcelnltrnationaUdel'^lectricUeaavtith  other  things, 
when  it  has  shown  that  it  can  achieve  success  unaided, 
it  will  receive  plenty  of  support  from  abroad.  Let  it 
fint  est^Ush  a  French  nucleus  and  foreign  aid  will 
gravitate  to  it. 

In  the  list  of  subjects  set  by  the  Institution  of 
Civil  Engineers  for  prize  essays  during  next  session, 
(1878 — 79)  we  observe  the  following;  "  Recent  progress 
in  telegraphy,  with  a  notice  of  the  theoretical  anJ 
practical  data  on  which  that  progress  has  been  based  ;" 
"  Tbeapplicationof  electricity  to  lighting  purposes,  con- 
trasted with  the  best  systems  of  lighting  at  present  in 
use;"  and  "The  relative  advantages  of  steam,  heated 
air,  gas,  water,  and  electricity  as  the  motive  power  in 
small  engines." 

At  the  Sodety  of  Arts,  John  Street,  Adelphi,  a 
paper  on  "  Electric  Lighting  "  will  be  read  by  Mr.  Shool- 
Dred.  The  third  course  of  Cantor  lectures  will  be 
delivered  by  Mr.  W.  H.  Preece,  on  "  Recent  Advances  in 
Telegraphy,"  the  first  lecture  being  given  in  April, 
1879. 

We  hear  that  the  Edison>Preece  microphonic  affair 
Is  to  be  brought  before  the  Chicago  Electrical  Society 
with  a  view  to  its  being  cleared  up. 

On  an  after  January  ist,  1879,  each  word  of  a 
telegram  between  England  and  Germany  will  cost 
30  pf.,  without  any  restrictions  as  to  number  of  words, 
iDute,  or  locality. 

The  Western  Union  Telegraph  Company  is  again 
meeting' with  active  rivalry  in  the  Eastern  States.  The 
CentralUnion  Telegraph  is  extending  its  Oswego  and 
Syracuse  line  to  New  York,  and  is  about  to  combine 
with  the  Continental  Telegraph,  which  proposes  to 
push  out  to  the  West  as  soon  as  possible.  The  tariff 
which  the  latter  have  adopted  between  New  York  and 
Philadelphia  is  i|  cents  per  message,  although  the 
charge  over  the  Atlantic  and  Pacific  line  is  only  10 
cents.  Notwithstanding  this  discrepancy,  the  Conti- 
nental line  is  as  busy  as  it  can  be,  and  three  wires  more 
are  being  erected. 

Overhead  wires  are  to  be  abolished  in  Philadelphia 
and  underground  wires  are  to  be  adopted.  Experi> 
ments  have  been  made  at  the  National  Tube  Works, 
McKeesport,  with  the  patent  insulated  core  of  Mr.  H. 
Alber^r,  which  we  noted  on  June  ist.  Alberger's 
cable  18  formed  by  enclosing  a  copper  conductor  in  a 
glass  tube  within  an  iron  tube,  and  heating  the  whole 
to  red  heat.  The  combination  is  then  passed  between 
rollers,  which  solidify  it  without  crushing  it.  The  core 
is  made  in  loft.  lengths,  with  convex  ends,  so  that  in 
jointing  the  pieces  the  conductors  will  firat  touch.  The 
iron  exterior  will  be  enamelled  before  being  laid  for  the 
*Mtm  cf  durability.  It  will  be  sten  from  our  list  that 
th/s  core  baa  jutt  been  patented  in  England. 


||[etv    patents. 


4538.  "Telephony."  H.J.  Hadqan  (communicated 
by  G.  Black  and  A.  M.  Rosebrugh),    Dated  Nov.  8. 

^539,  "  Improvements  in  telephones  and  telephonic 
call  mechanisms,"    H,  J,  Haddan  (communicated  by 

A.  M.  Rosebrugh),  ,  Dated  Nov,  8, 

4553-  "  ^'^  improved  mode  of  manufacturing  carbons 
for  electrical  purposes,"     M.  Gray.     Dated  Nov.  9. 

4559.  "  Improvements  in  the  arrangement  of 
mechanism  to  be  employed  in  conoectioo  with 
apparatus  for  producing  light  and  heat  by  means  of 
electricity."    C,  Davis.    Dated  Nov.  n. 

4568.  "  Electric  light  apparatus."  J.  Mackenzie. 
Dated  Nov,  11, 

4573-  "  Improvements  in  apparatus  chiefly  designed 
for  the  electro-deposition  of  metals  and  the  production 
of  light  by  electricity."     G.  Zakn'i.     Dated  Nov.  11. 

4S7S-  "Means  or  apparatus  for  electric  lighting." 
H.  W.  Tyler.     Dated  Nov.  12. 

4590.  "  Duplex  and  quadruplei  telegraphy."  J. 
Muirhead,  Junr.  (communicated  by  A.  Muirhead,  J.  A. 
Briggs,  and  G.  K.  Winter).     Dated  Nov.  13. 

4S9S-     "  Improved     means     and    apparatus     for 

Emerating  electric  currents  and  an  improved  electric 
mp."    C.  F.  Hei.vrichs.    Dated  Nov,  13. 
4601.  "Improvements  in  telegraph  cables,  and  an 
improved  mode  of  manufacturing  the  same,  parts  of 
which  improvements  are  applicable  to  other  purposes," 

B.  Hunt  (communicated  by  M.  H.  Alberger  and  S.  W. 
Petit).     Dated  Nov,  13. 

461 1,  "  Methods  of  an  apparatus  for  producing 
electric  light,  heat,  or  motive  power,  by  means  at 
electricity."  E.  Edwards  and  A.  Noruandy.  Dated 
Nov,  13. 

4626.  "  Improvements  in  the  means  or  apparatus  for 
obtaining  light  by  electricity,  and  distributing, 
regulating,  and  measuring  the  electric  currents  for  tbe 
same."    St.  G.  L,  Fox.     Dated  Nov.  14. 

4635.    "Apparatus    for   dividing    and   distributing 
electric    currents    for    lighting  and    other  purpoMs. 
E.  J,  C.  Welch.     Dated  Nov.  15, 

4645.  "Improved  means  for  obtaining  electric 
light."    J,  S.  Lkllar,  W.  Ladd,  H.  Edmunds. 

4646.  "  Electric  lamps."  J,  S.  Lellar,  W.  Ladd, 
H.  Edmunds. 

4662.  "  Improvements  in  producing  the  electric  light 
and  in  lamps  applicable  to  that  and  other  loarces  of 
illumination."    J.  T.  Spracub.    Dated  Nov.  16. 

4671.  "Production,  regulation,  and  distributiou  of 
electric  and  electro -calcic  lights."  W.  L.  Scott. 
Dated  Nov.  18. 

4686.  "  Improved  means  of  transmitting  electricity  to 
great  distances,"     E,  U.  Parod,     Dated  Nov.  19. 

4689.  "Apparatus  for  producing  the  electric  light.'* 
E.  J.  C.  Welch.    Dated  Nov.  19. 

4690.  "  Improvements  relating  to  electric  regulaton, 
lamps,  or  candles."  J.  H,  Johnston  (communicated 
by  A,  de  Mrfritcns),     Dated  Nov.  19, 

4693,  "  Dividing  the  electric  light  and  apparatus 
therefor."  A.  Riehbnschneioer,  F.S.CKRtSTENSEN. 
Dated  Nov.  19. 

4696.  "  Electric  telegraph  insulators."  C.  E. 
Crighton.     Dated  Nov,  19. 

4705.  "An  improved  method  or  system  of  dis- 
\  UtWing,     dividing,     regulating,     controlling,     and 
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measuring  electric  currents,  in  the  practical  application 
of. the  same  to  electric  lighting  and  other  useful 
purposes."  ].  F.  Cheesbrough  (communicated  by 
W.  E.  Sawyer,  and  A.  Man).     Dated  Nov.  19. 


ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

656.  "  Lamp  Signals."  A.  M.  Silber.  Dated  Feb- 
ruary 16,  1878.  ad.  This  consists  in  forming  a 
laotem  by  which  the  light  can  be  shrouded  or  dis- 
played at  wilt,  by  closing  or  opening  hinged  doors. 
Void  because  complete  specification  not  filed. 

717.  "Electric  Lamp."  R.  A.  Kiplinq.  Dated 
Feomary  31,  1878.  6d.  This  consists  in  forming 
an  electric  lamp  of  four  carbons,  two  meeting  at  their 
points  at  one  level,  and  two  others  also  meeting  at 
their  points  at  a  somewhat  higher  level,  and  crossing 
the  lower  pair  at  right  aneles.  It  will  be  seen  that  this 
lamp  is  similar  to  RapiefTs.  For  supplying  fresh 
carbons,  aa  those  in  the  lamp  become  wasted,  the 
casing  containing  each  may  be  made  like  the  cylinder 
of  a  revolver,  having  its  chamliers  charged  with  carbons, 
a  new  carbon  being  brought  into  line  as  the  old  burns 
down.  Tubular  carbons  are  preferred  as  giving  a  more 
powerful  arc. 

719.  "  Galvanic  Cells  or  Batteries"  William 
Spabku  Wilson.  Dated  Febniaiy  21.  6d.  This 
consists  in  forming  cells  of  three  compartments,  the 
inner  one  containing  the  posiiive  pole  carbon,  the  mid 
one  containing  nitrate  of  soda,  binoxide  of  manganese, 
ftc,  and  the  outer  containing  the  negative  element, 
auc  A  solution  of  sulphuric  acid  is  employed  as  the 
liquid.  Lumps  of  chalk  are  also  placed  in  the  outer 
oompaitment. 

?59.  "Telegraph  Cables."  F.  Lambert.  Dated 
Pebraary  23,  1878.  6d.  This  consists  in  protecting 
cables  from  toredo  ravages  or  rusting,  by  sheathing  it 
in  the  material  called  mineral  wool,  slag  wool,  or 
silicate  cotton,  with  a  suitable  agglutinating  material 
such  as  pitch,  tar,  oils,  india-rubber,  Sec,  capable  of 
resisting  the  action  of  water.  The  protection  is 
applied  either  as  an  outer  coating,  or  as  a  tape  wound 
spirally  round  the  core,  or  as  serving  in  liea  of  the 
ordinary  hemp  serving. 

767.  "Covering  Telegraph  Wires,  Btc."  Hb.nrv 
CoNBADI  (communicated  by  R.  Wiebe,  Wolgaste, 
Russia).  Dated  February  35,  1S78.  ad.  This  consists 
in  insulating  wires,  with  a  covering  made  from  India- 
robber  or  caoatchouc,  dissolved  by  throwing  bisutphuret 
of  carbon  (C  S,)  over  it,  and  is  prepared  in  bottles  with 
large  necks,  tightly  stopped.  The  metals  are  sponged 
with  this  solution,  and  an  hour  after,  they  are  sponged 
repeatedly  with  a  second  solution.  This  solution  is 
made  by  taking  gutta-percha,  wool,  tar,  and  rosin,  and 
pouring  bisulphuret  of  carbon  over  it,  then  mixing  the 
result  with  the  first  india-rubber  solution  in  the  pro- 
portion of  4  to  I ;  then  adding  more  bisutphuret  of 
carbon.     Not  proceed^  with. 


Iprfltttbinjs  of  Socufws. 


THE  SOCIETY  OF  TELEGRAPH  ENGINEERS. 

At  the  ordinary  general  meeting  of  this  Society,  Nov. 
i6th,  Mr.  Andrew  Jamiison,  C.E.,  read  a  E^per  on 
*'  Cable  Grappling  and  Cable  Lifting."  After  reviewing 
'  the  various  kinds  of  accidents  which  produce  faults  in 
submarine  cables,  and  classifying  them  into  faults  by 


abrasion,  anchors,  teredo,  deterioration  of  core,  and 
lightning,  Mr.  Jamieson  described  the  process  of 
grappling  and  lifting  cables.  He  pointed  out  that  the 
present  mode  of  stoppering  a  cable  when  it  has  been 
raised  up  to  the  bows  on  the  grapnel  is  unsatisfactory: 
a  man  luving  to  be  lowered  to  cut  it  with  a  saw  :  and 
also  suggested  that  improvements  might  be  made  in 
lighting  mark  buoys.  At  present  these  buoys  are  lit  by 
alamp  attached  to  the  pole  of  the  buoy  by  a  boit's 
crew,  a  clumsy,  and  in  rough  weather,  a  dangerous 
mode.  Captain  CoUison's  buoy,  which  is  lit  by  gas 
compressed  to  10  atmospheres  vrithin  the  buoy  itself, 
has  been  recently  tried  during  gales  at  sea ;  and  had 
kept  alight  for  twenty-two  days  and  nights ;  the 
light  being  visible  four  miles  by  the  glass,  and  two  by 
the  naked  eye.  This  buoy,  Mr.  Jamieson  thought,  was 
worthy  of  trial.  It  may  be  mentioned  that  in  the 
discussion  which  followed  the  paper,  Mr.  W.  H.  Preece 
related  that  he  had  seen  a  buoy  off  Sandy  Hook  which 
compressed  air  aa  it  rose  and  sank  on  the  swell,  and 
gave  out  a  powerful  whistle.  Mr.  jamieson  then  came 
to  the  subject  of  grapnels,  and  after  describing  the 
ordinary  grapnel,  the  centipede  and  Lambert  grapnels, 
he  gave  a  detailed  account  of  the  grapnel  with  hinged 
flukes,  invented  by  himself  and  Mr.  W.  F.  King.    Th« 


special  advantage  of  this  grapnel  is  that  in  moving  over 
the  bottom  should  the  prongs  or  flukes  encounter  a  rock, 
thev  will  not  bebroken  ofF  as  in  the  case  of  the  ordinary 
and  centipede grapnds, but  will  bend  backward  until  they 
relieve  themselves  from  theobstruction,  when  the  grapnel 
is  freed.  On  the  other  hand,  should  the  cable  becaugbt 
it  will  fall  into  the  hollow  between  the  stem  and 
shorter  flukes,  where  it  will  be  retained.  The  figure 
represents  a  section  through  this  form  of  grapnri, 
where  i  is  the  stem  and  10  is  the  shackle;  a  is  a 
faoltow  cast  iron  boa,  containing  a  stout  spiral  spring  6 1 
4, 4,  are  the  moveable  flukes,  long  and  pointed,  taratng 
round  pivots  7,  7 ;  8,  8  are  the  shorter  flnkn  whii£ 
retain  the  cable  18,  wIkd  it  is  cangfat,  although  the 
longer  flakes  4,  4,  may  be  bent  back.    The  flukM  4, 4, 
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are  prevented  from  going  back  too  far  by  a  knuckle  16 
on  their  inner  ends.  The  springs  5,  5,  are  designed  to 
help  in  retaining  the  cable  on  the  shorter  flukes,  but 
we  believe  that  in  the  newest  forms  of  the  instrument 
their  use  has  been  abandoned  as  unnecessary.  The 
Item  is  screwed  into  the  boss  and  jammed  by  the  nut 
14.  By  means  of  the  ring  and  screw  11  and  13,  a 
weight  or  drag  chain  can  be  attached  to  the  bottom  of 
the  grapnel.  A  moveable  washer  or  piston  13,  caps 
the  lower  end  of  the  spiral  spring  and  acts  as  a  buffer 
for  it ;  the  knuckles  16,  on  the  inner  ends  of  the  flukes 
4,  4,  pressing  on  the  buffer  as  they  turn  inwards,  while 
the  flukes  are  being  bent  outwards  by  the  rock.  As 
soon  as  the  flukes  have  been  tamed  sufficiently  far 
back  to  escape  the  impediment,  the  force  of  the  spring 
throws  the  flukes  into  their  original  position  with 
respect  to  the  stem.  In  figure  2  also,  a  and  b  are 
the  blades  of  shears  turning  round  fulcrum  c  and  d, 
ao  that  when  the  cable  presses  upon  them  the  blades 
close  on  it  and  sever  it.  Mr.  Jamieson  does  not  fit 
these  shears  to  the  grapnel  ordinarily,  and  in  bis 
communication  to  the  society  of  Telegraphic  Engineers, 
he  did  not  describe  them;  but  if  successful  in  their 
operation,  there  arc  cases  of  cable  grappling  in  which 
they  might  be  serviceable.  The  merit  claimed  for 
Jamicson's  grapnel  is  that  it  saves  the  expense  of 
renewing  the  broken  flukes  of  centipede  grapnels.  Sir 
Charles  Bright,  in  the  discussion  which  followed  the 
paper,  enquired  of  Mr.  Jamieson  its  price  as  compared 
with  the  centipede  grapnel.  Mr.  Jamieson  replied  that 
his  grapnel  cost  £$0,  whereas  the  centipede  cost  from 
£jo  to  £15.  Jamieson's  grapnel  has  been  success- 
fully tried  in  practice  both  on  the  Brazilian  and  on 
the  Eastern  Telegraph  Company's  Cables. 


PHYSICAL  SOCIETY. 

At  the  meeting  on  Saturday  the  9th  November,  Prof. 
G.  C.  Foster,  Vice-President,  and  afterwards  Prof. 
W.  G.  Adams,  President,  in  the  Chair. 

The  following  candidate  was  elected  a  member  of 
the  society:— Sir  Frederick  Elliot. 

Prof.  W.  G.  Adaus  explained  a  simple  appliance 
made  by  Mr.  S.  C.  Tisley,  for  exhibiting  the  coloured 
bands  due  to  interference  with  thick  plates.  The  bands 
due  to  regular  reflection  and  refraction  were  produced 
by  two  thick  plates  nearly  parallel  to  each  other,  and 
fixed  in  a  brass  box  with  rectangular  apertures  on  its 
Bat  faces  so  that  the  tight  fell  on  the  first  plate  at  an 
angle  of  60°.  The  elliptical  interference  bands  due  lo 
the  scattering  or  diffusion  of  light  at  a  point  on  the 
front  surface  of  one  of  the  plates,  were  shown  by  means 
of  a  precisely  analogous  arrangement,  except  that  the 
inclinations  of  the  plates  to  each  other  was  somewhat 
greater  ;  in  this  case,  the  interference  bands  formed  by 
regular  reflection  and  refraction  fall  in  another  direction, 
so  that  they  arc  not  received  by  the  eye.  Prof.  Adams 
pointed  out  that  this  instrument  would  form  a  con- 
venient means  of  obtaining  polari/cd  light  in  cases 
where  the  length  of  a.  Nicol's  prism  is  objectionable. 

Prof.  Bakrett  described  and  exhibited  Ellison's 
Micro>tasi meter,  which  we  illustrated  in  our  last 
number. 

The  carbon  telephone,  described  in  our  issue  of  April 
15th  of  this  year,  was  then  shewn,  and  its  principle 
described.  Prof.  Barrett  stated  that  according  to 
Prescott's  work  on  "The  Telephone,"  the  carbon 
telephone  had  been  used  successfully  on  the  same 
wire,  conveying  quadruples  messages,  and  his  own 
oxperieace  of  the  carbon  telephone  enabled  him  to 
itate  that  the  instrument  worked,  though  feebly,  when 
tia  liae  wire  w*s  broken,  the  fractnred  ends  being  near 
to  btttaot  touching  etich  other.     No  other  tolegrapUc 


instrument  he  had  tried  was  able  to  transmit  through 
such  a  circuit, 

Mr.  Adams,  the  assistant  of  Mr.  Edison,  was  present 
at  the  Physical  Society's  meeting,  and  exhibited  a 
complete  transmitting  apparatus,  with  call,  &c. ;  and 
when  he  spoke  to  the  carbon  telephone  in  a  distant 
part  of  the  building,  exclamations  were  audible  to  the 
entire  meeting. 

Mr,  Edison  has  also  recently  invented  a  new  form  of 
receiver,  more  delicate  than  that  employed  in  these  ex- 
periments. No  magnet  is  employed,  and  the  volume 
of  sound  is  largely  increased. 

M.  Ladd  afterwards  showed  several  forms  of  electric 
lamps,  arranged  50  as  to  render  clockwork  unnecessary. 


At  the  ordinary  general  meetin?  of  the  society  on 
Saturday,  Nov.  23,  Professor  W.  E.  Ayrtoh  read  a 
Paper  by  himself  and  Prof.  Perry,  on  "  The  mtisic  of 
Colour  and  Visible  Motion."  Prof.  Ayrton,  after  alluding 
to  the  fact  that  in  Japan  and  China  the  art  of  postur- 
ing  and  dumb  show  is  cultivated  to  a  high  degree, 

firoducing  emotions  in  the  native  auditors,  whicn  it 
aits  to  do  in  the  Europeans,  and  seems  to  take  the 
place  there  which  our  opera  does  here,  went  on  to  say 
that  he  believed  that  in  the  far  distant  future  the 
western  nations  would  cultivate  this  hitherto  neglected 
side  of  their  sesthetical  natures,  and  develops  a  new 
emotional  art.  It  was  well  known  that  moving  bodies 
and  changing  colours  produce  an  emotional  effect  on 
spectators.  The  eastern  nations  had  cultivated  this  to 
a  high  degree,  but  the  western  nations  had  cultivated 
the  emotional  art  of  music  instead.  Professors  Perry 
and  Ayrton,  in  order  to  inaugurate  a  science  of  this 
new  art  had  invented  a  machine  which  gave  changing, 
harmonic  motions  to  a  visible  body,  and  varied  the 
colours  of  the  background  against  which  it  was  seen. 
A  drawing  of  this  machine  was  exhibited.  It  con- 
sisted  of  a  revolving  barrel  curiously  cut  so  as  to  give 
certain  movements  to  levers,  which  actuated  the  visible 
body.  They  claimed  that  this  was  the  first  machine  of 
its  kind,  the  first  musical  instrument  of  the  new 
emotional  art.  A  variety  of  such  instruments  could  be 
designed  to  give  a  variety  of  effects ;  and  it  roi^ht  be 
possible  for  a  whole  city  to  watch  the  fleeting  display 
projected  upon  the  clouds  above  them  or  upon  a  screen. 
Dr.  Schuster  also  described  his  new  method  for  ad- 


justing the  collimator  of  a  spectroscope  for  parallel 
rays  of  different  ref Tangibility,  by  looking  through 
the  telescope  and  turning  the  prism  round.  When 
only  one  focus  is  observed  the  collimator  is  properly 
adjusted. 


(general  ^ricncc  ©clumns. 


Thf.  Elf.mejJts  not  Elementary.  —  Mr.  Norman 
Lockyer,  re.isoning  on  the  results  of  a  long  scries  of 
comp.irisons  of  the  spectra  of  different  elements,  has 
arrived  at  the  conclusion  that  the  elements  are  really 
composite  bodies.  This  has  long  been  suspected  by 
chemists,  but  Mr.  Lockyer  believes  that  he  has  proii-ed 
it.  His  opinion  is  that  all  the  elements  are  com- 
posed of  one  elementary  substance— hydrogen— under 
different  degrees  of  concentration.  Thus  the  nebube 
being  intensely  hot,  are  formed  solely  of  hydrogen,  the 
sun  being  a  body  middling  cool,  contains  many  varieties 
of  "  elements,"  and  the  earth,  a  mass  cooler  still, 
contains  a  greater  number  of  different  materials  still, 
Mr,  Lockyer  will  shortly  communicate  his  alleged  dis- 
covery t,c>  the  Royal  Society. 
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"Phillippium"  is  the  name  given  to  a  new  metal 
whose  oxide  was  discovered  bv  M.  Delafontaine.  It 
has  been  discovered  in  the  mineral  gadolinite,  in  which 
the  reported  new  metal  mosandnim  was  found.  It 
will  be  remembered  that  M.  Delafontaine  questioned 
the  existence  of  mosandrum,  and  judged  it  to  be 
terbium.  The  same  chemist  has  diKovered  another 
metal,  which  he  calls  "decipium,"  in  North  Carolinian 
Amarskite. 

"iCsRiTB,"  a  kind  of  artificial  caoutchouc,  is  the 
iavention  of  Mr.  Diy  of  New  York,  and  is  made  as 
fallows; — To  produce  100  parts  by  weight  of  Kerite, 
37  parts  of  cotton  oil,  and  30  parts  of  oil-tar  are 
hiukted  together  in  a  cauldron  for  several  hours,  at  a 
temperature  of  about  150"  C.  After  this  has  been  done, 
30  parts  ot  linseed  oil,  12  parts  of  sulphur,  and  5  of 
ordmary  wax  or  of  solid  paraffinc  are  added.  The 
irbola  is  then  heated  for  five  or  six  hours,  at  a 
temperature  under  150°  C.  to  prevent  carbonisation.  It 
ii  then  allowed  to  cool,  and  is  moulded  into  blocks 
convenient  Cor  future  purposes.  The  price  is  about 
one- third  of  the  natural  caoutchouc,  Mr.  Dayreceived 
honourable  mention  for  Kerite  insulated  telegraph  core, 
exhibited  at  the  Paris  Exhibition. 

It  is  proposed  to  make  Paris  a  seaport  town  by 
deepening  the  Seine  from  the  sea  upwards ;  and  it  is 
calculated  that,  if  no  extraordinary  difficulties  are 
encountered,  the  bed  of  that  river  could  be  sufRziently 
deepened  in  four  or  five  years  to  allow  vessels  of  800 
tons  to  get  as  far  as  the  capital.  This  alteration,  says 
Bftgitutring,  would  allow  the  French  to  compete  with 
foreign  coal. 

Ail  Allotropic  Modification  op  Coppbr, — 
H.  Schutzenberger  communicates  the  following  facts 
in  evidence  of  an  allotropic  form  of  copper  yielded  by 
electrolysis  of  certain  copper  solution.  He  took  an 
electrolysing  bath,  m;idu  of  a  solution  of  one  hundred 
parts  of  acetate  of  copper  in  ten  of  water,  and  boiled 
for  some  minutes  t<i  cxptl  acetic  acid  and  rcnJur  it 
slightly  basic.  Thu  b.ittery  employed  was  two  Bunun 
or  tliroe  Uanicll  uluments,  of  medium  sizu,  si>  .w  to 
avoid  all  Novation  of  temi»omturi:  in  the  balh.  The 
negative  electrode  platinum  is  placed  parallel  to  the 
positive  electrode  copper  in  the  bath,  at  a  distance  of 
from  three  to  four  centimetres.  The  dimensions  of 
the  platinum  electrode  should  be  a  little  leas  than  those 
of  the  copper.  In  these  circumstances  the  face  of  the 
platinum  electrode  is  covered  with  a  layer  of  allotropic 
copper,  whilst  the  copper  electrode  opposite  receivei  a 
much  thinner  deposit  of  ordinary  copper.  If  the 
negative  electrode  is  notably  thicker  than  the  positive, 
the  modified  copper  deposit  is  placed  opposite  the 
latter,  and  is  encased  with  ordinary  copper.  In  this 
way  can  be  obtained  simultaneously,  and  side  by  side, 
two  kinds  of  copper,  which  by  their  characteristics  are 
quite  distinct.  The  allotropic  copper  takes  the  form 
of  plates  with  a  metallic  lustre,  a  roughened  surface  on 
the  free  side,  and  a  polished  surface  on  thc>  side  next 
the  platinum  plate.  If  the  operation  is  sufficiently 
prolonged,  it  forms  at  the  inferior  angles  and  at  the 
borders  of  the  negative  electrode  some  beautiful 
arbocescenccs,  directed  towards  the  positive  plate, 
whose  branches,  ramifying  like  those  of  a  tree,  some- 
times attain  a  length  of  several  centimetres  before  they 
break  off  by  their  own  weight.  The  allotropic  copper 
is  less  red  than  the  ordinary,  and  approaches  the 
colour  of  cerUin  bronzes.  The  plates  ar.:  easily 
deUched  from  the  negative  electrode  after  bping 
washed  with  boiling  water  and  dried  in  a  vacuum  at 
the  ordinary  temperature.  They  are  broken  up,  entirely 


deprived  of  malleability,  and  reduced  to  an  impalpable 
powder,  like  sulphur,  by  braying  them  in  an  agate 
mortar.  The  density  of  this  form  of  copper  has  not 
yet  been  exactly  measured,  it  being  always  mixed  with 
from  five  to  ten  per  cent,  of  oxide,  of  which  the  origin 
is  explained  by  the  extreme  oxidisability  of  the 
allotropic  copper.  The  specific  gravity  is,  however, 
vcfV  near'y  9  or  8'3,  while  that  of  ordinary  coppir 
is  fi'g. 

The  plntei  washed  with  boiling  water  and  exposed 
moist  to  the  air,  oxidise  on  the  surface  very  rapidly, 
acquiring  beautiful  tints,  and  after  a  few  minutes  taking 
a  deep  indigo  blue  colour.  In  Krated  water  at  50"  or 
60°  C,  and  in  a  cold  solution  of  basic  acetate  of  copper, 
the  oxidation  is  instantaneous  ;  and  the  electrolysis  of 
a  bath  of  basic  acetate  only  furnishes  at  the  beginning 
some  deposits  very  rich  in  oxide ;  it  is  only  at  the  end 
of  a  certain  time  when  the  bath  has  become  almost 
neutral,  that  the  operation  goes  on  regularly, 

Allotropic  copper  exposed  to  the  contact  of  the  air 
as  a  dry  powder  and  at  ordinary  temperature,  becomes 
black  at  the  end  of  a  short  time,  and  changes  into 
copper  oxide,  soluble  in  cold  dilute  sulphuric  add. 

The  way  in  which  it  behaves  in  pure  nitric  acid, 
diluted  with  six  times  its  weight  in  cold  water,  is 
characteristic.  Its  surface,  if  it  be  oxidised,  soon 
brightens,  and  then  the  metal  is  immediately  attacked 
with  disengagement  ot  nitric  protoxide  almost  pure, 
covering  itself  at  the  same  time  with  a  coating  of 
olive  black,  of  which  the  composition  is  as  yet  un- 
determined. Ordinary  copper  1*  hardly  attacked  at  all 
by  azotic  acid,  diluted  10  per  cent.,  and  with  more 
concentrated  acid,  the  nitric  bioxide  is  chiefly 
given  off,  but  without  the  blackening  of  the  metal. 
Plates  are  sometimes  obtained  which  give,  on  dissolu- 
tion, a  dilute  nitric  acid,  mixtures  of  protoxide  and 
bioxide  (}  to  i  N'  O  for  *  to  +  N  O) ;  it  is  easy  to 
make  sure  that  they  are  formed  of  a  mixture  of  the 
two  coppers.  This  effect  takes  place  when  the  bath  is 
warmed  during  electrolysis,  or  if  it  is  acid.  Allotropic 
copper  is  converted  into  ordinary  copper  by  the  action 
of  heat  in  prolonfjed  contact  with  a  dilute  solution  of 
sulphuric  acid.  On  one  occasion,  M,  Schutzenberger 
found  a  considerabla  mass  uf  allotropic  copper  in  a 
powdery  state  and  dried  in  a  vacuum,  to  become 
suddenly  transformed  into  ordinary  copper,  with  a 
noUble  disengagement  of  heat  at  the  instant  of  its 
return  into  the  air.  Incipient  oxidation  might  be  a 
determining  cause  of  the  phenomenon,  but  it  cannot 
explain  the  notable  discharge  of  heat,  for  the  metallic 
aspect  of  the  posvder  had  not  changed,  and  analysis 
did  not  reveul  much  more  oxygen  after  than  before 
(about  I  per  cent). 

Hentea  to  too"  C.  in  the  vacuum  or  carbonic  acid 
the  allotropic  copper  does  not  give  off  hydrogen. 
The  difference  of  physical  properties  ought  not  there- 
fore to  be  attributed  to  the  presence  of  a  hydrate 
of  copper  or  occluded  hydrogen,  and  is  only  to  be 
expLiined  by  the  existence  of  a  special  modification  of 
the  copper,  susceptible  of  being  oxidised  cold,  and 
yielding  bioxide  of  copper,  and  of  dissolving  and 
blackening  in  very  dilute  nitric  acid.  It  is  probable 
that  this  modificition  corresponds  to  the  copper  of 
cupric  salts.  In  changing  into  ordinary  copper  it  gives 
out  heat,  and  furnishes  by  oxid.ition  cuprous  oxide 
before  passing  to  the  state  of  cupric  oxide, 

Indi.v-RUBBER.— On  the  upper  as  well  as  the  lower 
waters  ot  the  Amazon,  there  is  a  growing  dearth  of 
rubber,  owing  to  the  pernicious  system  ot  trading  intro- 
duced by  the  Para  rubber  merchants,  and  also  to  the 
ill-treatment  of  the  ceringa  trees  by  the  collectors.  The 
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[xM^I  mtem,  fostered  by  Iha  marchanU,  fo&kcs  tho 
idunsiniprovidmt,  and  diihoneit  Indian*  neglect  (beir 
ngements.  Tbo  mbber  supply  i«  coniseauentlf 
Scient  and  inferior,  and  the  tncs  too  severely  anined 
juice.  The  Brazilian  Government  uc,  however, 
about  to  correet  this  abuse. 

Chiap  Light. — A  Master  of  Arts,  Cambridge,  in« 
fonni  u«  that  he  witnessed  recently  at  Brighton  a  dial 
rendered  luminous  by  a  phfvtph orescent  substance, 
which  absottjed  the  sunlight  and  cmiltcd  it  again  aftrr 
the  departure  of  the  orb  of  day.  "May  we  not,"  he 
aaks,  "  MtpeeC  to  sec,  on  thix  principle,  a  luminoun  dial 
over  evpiy  door  in  London  ?"  There  ix  here  no  tjucrititin 
as  in  the  case  of  clortriciiy  «■.  ga«,  of  the  comparative 
cost,  Ibe  solar  rays  shining,  as  Perdita  says,  on  all 
alike.  1  ana  reminded  of  a  uying  of  the  RotnAn  philo- 
aophcr,  Piiny  the  younger — "  Afihi  muHum  co^itafile 
ptriMOsii  Natura  Hikit  incredibile  esse  existimem  de  ilia." 
These  luminous  dials  are  probably  an  amplication  of 
Balmain's  patent,  No.  415a,  1877.  for  Ituninou*  paints. 
Luminous  house  numbers  would  t>c  a  small  but  service* 
able  application  of  the  process,  which  we  would  suggest 
to  Mr.  Balmain.  Another  is  luroitioas  bacIcK  for  public 
scats  in  parks,  &c..  thus  obvtadnK  I>r.  I.acDinme'a 
rlcetriciil  apparatus  for  the  same  ervd.  This  mode  of 
iltuminalinn  is  in  a  state  of  very  feeble  infancy  ;  but 
wh.it  with  the  advance  of  chemistry  and  physics,  we 
do  not  kiuiw  how  important  it  may  beoonM.  Wc  may 
be  jet  enabled  to  store  the  elusirc  radiant  energy  of 
solar  and  electric  light  or  heat  just  as  wc  can  now  store 
up  cbcmicjl,  mecbaoical,  and  elcclfical  energy. 


LIGHTXING  ROD  CONFERENCE. 

It*  respoiiRe  to  -in  inirit.iiion  issued  by  the  Mcicoro- 
lORJcal  Society,  a  LiKhtning  Rod  Conference  will  bo 
held  shortly  linder  the  presidency  of  Mr.  C.  Brooke, 
F.R.S,  The  following  jtcntlcmcn  h»\-e  been  oomi- 
naicd  as  riclCRatfrs  by  the  .M^'Cral  societies,  vit. : — 

Rov.\L  Institute  of  Ukiti^h  Arcmitbcts. — J. 
Wbichcord.  Esq.,  F.S.A.,  Vice-President;  Prof. 
Lewis,  F.S.A. 

StKiBiv  OF  Tkleoraph  KyOtXEESS- — J.  Lalimer 
Clark,  Esq.,  ^L^C.E..  Past  Preadeol ;  W.  H.  Prcecc, 
Esq.,  M.I.C.E.,  Vice-PreMdent. 

I'HVSiCAL  SocJBTY.— Prof.  W.  G.  Adams,  F.R.S., 


PresideM;   Prof.  G.  Carey  Foster.  F.R.S., 
Prosident 

METEOROia)GICAL     SOCIETY.— C.     BfOoke, 
VMS.,  Past  PreiJdcut ;  E.  IC.  Uymond,  Esq. ; 
Symons,  Esq.,  F.R,S.,  Secretary. 

'Tho  Socrvtary  to  tho  Cooferencc  wJU  be  Mr. 
J.Sjm<m$. 

On  November  I5tb,thc  Weitcm  and  BraaiKan  Tele- 
graph Cocnoany  notified  that  telegraphic  commanlca. 
tion  by  ctible  nad  been  rolurwJ  between  Bahla  and 
Rio  de  Janeiro. 

The  Great  Nortliem  Telegraph   Company  alto  gav« 
notification  on  the  14th  in«l.  of  the    rapaii   of   thclt 
cablv  between  Naessaki  and  Shanghai,  tncssagei  being 
again   received  for  all  stations  in   China   as  w«ll 
Japan. 

The  following  arc  the  hue  quoia6onao4  telegraphs  r-— 
Anglo-Amrrican.  Limited,  i;9§-6o  ;  Ditto,  Prefetied, 
S^i-Sftii  Ditio.  Deferred,  34)-35il  Black  Sea,  Limited. 
3-3 1  Biaxilian  Submaritvc,  Limned.  6|-6|  i  Cutia,  Ltmilnj 
K-8 J ;  Cuba,  Limiiol,  10  per  cem.  Preference,  ■5^i5{ 
Dirnt  S)>anisli,  Linnircd,  1>>^|  Direct  K[>nnisti,  10 
cent.  Preleieocc.  gl>ioi;  Direct  United  Slates  Cable, 
Limited,  18;;,  isi-iaj;  EaMem,  IJmileil,  Jj-jl  ;  Eawera, 
6  per  cent-  Debenlure*  repayable  October,  188,),  loj-i»6t 
Basiern  5  per  cent.  Debentures  rcpayabJe  Ab^si.  iH^j, 
99-iOli  Basieni,  6  jxr  cent.  l*rcrercnoe,  io{-ii^i  EaMcrq 
Bxicitsion.Auufaiastan.anrl  China  Limited.  7-7||Eastem 
Eltention,  6  per  eeni.  Uebeniurc,  repayable  rebruaiy,  >8gt. 
104-107:  Gciman  Uniun  Tclcgmph  and  1Vum.  8.8^ 
Utobc  Tekv^ph  and  Tiusi,  Umiled,  4i-5li  Ck>bc,  6 
per  cent.  Ptelcrcnce,  lej-ioj;  Great  Northern,  7|-9t: 
Indo-European,  Limited,  20-21  ;  Mcdiictrancau  £■• 
ivndon,  LimiMd,  2{.jt ;  Mediterranean  Eattnaiofi,  8 
per  ccMt.  Piefercnoe,  8J-9]i  tUniei's,  Limited,  9f-io^; 
Submarine,  2tS'320;  Submarine  Scrip,  i]-!;  Wesc 
India  and  faitanta,  Limiud,  if>i;  Dithr,  6  per 
cent.  Fira  Prefocncc.  7{-8j  :  Ditto,  diilo.  Second 
Preference,  7|-8  ;  Wrslcfii  and  Bra(ilta»,  iJmkcd. 
H-3''  Dino.  o  per  ecni.  Dcbcmuits  "  A,"  90^14,  Oilto^ 
ditto,  dillD,  **B,"  84.88!  Wesicm  Union  ol  U.S.  7  per 
cent.,  I  Moitgage  (Building)  Bonds;  114-118;  tKno,  « 
per  cent.  Stctling  Bonds,  lo^ioi;  Telegraph  Conttmodoa 
and  Maintenance.  Limited,  391*30^:  Dmo,  ti  per  catt. 
Bonds,  lOO-iO^;  DitlOt  Second  Boons  Trust  Certificates, 
ai-3 1  India  Rubber  Co.,  39-30. 
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THE    SOURCE  OF  TELEPHONIC   SOUNDS. 

Iff  this  issue  we  give  the  conclusion  of  Professor 
Hughes'  interesting  investigation  into  tlic  source  of 
sound  in  the  speaking  telephone.  These  experi- 
ments are  of  course  applicable  only  to  those  tele- 
pbooes,  typified  by  the  Bell,  in  which  a  magnetic 
fidd  and  diaphragm  are  employed  ;  and  they  shovr 
rtry  clearly  that  we  cannot  hope  to  improre  an 
electro-magnetic  telephone  by  abandoning  either 
the  one  or  the  other. 

Without  the  telephone,  the  microphone  would 
not  have  seen  the  light ;  but  in  the  work  in  question 
Professor  Hughes  has  paid  his  debt  to  the  telephone 
bj  investigating  the  true  source  of  its  sounds,  with 
the  help  of  the  microphone.  Many  of  the  results 
educed  in  his  research  had  been  got  before ;  but 
no  one  has  so  thoroughly  and  consistently  traced 
the  telephone  sounds  to  their  seat  as  Professor 
Hughes  has  done.  The  condition  of  the  problem 
before  these  experiments  were  made  was  well  stated 
by  Professor  Flecming  Jenkin  (see  Telegraphic 
Journal,  Vol.  VI.,  p.  441,  Nov.  i),  who  referred 
the  chief  source  of  sound  to  molecular  action  in  the 
con  (Page  effect),  supported  by  the  vibrations  of 
the  disc.  "Thus,"  he  says,  "when  the  ferrotype 
receiving  disc  is  present  we  hear  at  least  two  simul- 
taneous voices — the  voice  of  the  disc,  which  is 
strong,  and  the  voice  of  the  magnet,  which  is  weak. 
When  for  the  ferrotype  disc  we  substitute  a  wooden 
plate,  this  plate  will  act  as  a  sounding  board  for  the 
Page  effect."  When  the  diaphragm  is  a  conductor  a 
third  source  of  sound  (Ampere  effect)  is  caused 
by  the  induction  of  the  changing  magnetic  field ; 
and  a  fourth  source  might  exist  in  the  self-induction 
of  the  coil  on  itself  (De  la  Rue  effect). 

It  remains  to  beseenwhat  interpretation  different 
savants  will  place  upon  Professor  Hughes'  results ;  but 
it  appears  to  us  that  the  Professor's  own  conclusions 
are  just,  and  that  the  main  source  of  sound  in  the 
telephone  is  the  sensitiveness  of  the  diaphragm,  as 
a  magnet  transt'ersely  polarised,  to  changes  in  the 
magnetic  field  around  it.  On  this  supposition,  were 
the  earth's  magnetism  powerful  enough,  no  per- 
manent magnet  would  be  required  for  the  tele- 
phone. It  appears  to  us  that  an  attentive  study  of 
Prof.  Hughes'  paper  will  lead  to  improvements,  not 
only  in  the  telephone  itself,  but  in  other  electro- 
magnetic and  induction  relations.  It  will  be  seen 
from  it  that  the  inventor  of  the  telephone,  groping 
blindly  as  he  did,  has  arrived  at  a  form  which  is 


very  nearly  the  best  theoretically.  The  improve- 
ments on  it  that  may  be  effected  relate  to  the  thin- 
ness and  elasticity  of  the  plate,  and  the  form  of  the 
coil  and  its  position  with  respect  to  the  magnet  and 
disc. 

Experiment  XXXII  has  a  particular  bearing 
on  the  changes  which  go  on  in  a  magnetic  field,  the 
action  of  the  current  in  the  coil  when  the  current 
passes  being  apparently  to  quench  the  magnetism 
of  the  field  around  the  pole  of  the  magnet.  This  is 
a  case  which  might  be  elucidated  by  Prof.  Sylvanui 
Thomson's  magnetic  figures,  and  we  take  the  liberty 
of  recommending  it  to  his  study. 

In  conclusion,  we  may  add  that  we  shall  shortly 
publish  an  investigation  by  Prof.  Hughes  in  a  dif- 
ferent direction,  and  which,  we  think,  will  open  up 
an  entirely  new  field  of  research  and  electrical 
advance. 


THE  SOURCE  OF  SOUND  IN  THE  TELE- 
PHONE. 
Ay  ExpERiMEXT.u,  Investigatio.v  dv  Aid  of  thc 
Microphone. 

Dy  Piior.  D.  E.  HUGHES. 

{Cotichided  from  page  471.) 

XXXII. — Pendulum  ExpERiMEUrs,  CatUiniud.-' 
If  the  pendulum  )x>b  be  a  small  and  strongly  mag- 
netised steel  bar  or  needle,  and  the  flat  coil  be  placed 
parallel  to  it,  as  in  a  galvanometer,  but  at  a  distance 
of  I  inch,  the  needle  turns  upon  its  axis  on  the 
passage  of  the  current  through  the  coil,  like  the 
needle  in  an  ordinary  galvanometer ;  but  if  we  place 
a  bar  magnet  at  a  distance  from  the  coil  and  needle 
of  2  inches,  and  perpendicular  to  the  axis  of  the  C(m1, 
we  find  that  upon  the  passage  of  the  current  the 
needle  has  only  a  feeble  tendency  to  turn  on  its 
axis,  whereas  it  has  a  strong  tendency  to  sming  in 
the  line  of  the  magnet  along  the  coil ;  the  needle 
being  now  repelled  from  the  magnet  by  the  current 
which  attracted  it  when  the  same  pole  of  the  magnet 
\vas  put  in  the  coil.  In  these  conditions  we  obtam  a 
full  swing  of  3  inches  right  across  the  poles  of  the 
coil  under  whose  influence  it  is  set  in  motion.  We 
wish  to  point  out  in  this  experiment  the  remarkable 
power  of  the  colt  on  the  magnetic  field  in  com- 
parison with  its  effects  upon  the  magnet  itself.  If 
the  coil  had  changed  the  polarity  or  distribution  of 
magnetism  upon  the  magnet,  it  should  Iiave  done 
so  transversely  and  not  longitudinally;  the  needle 
then  instead  of  swinging  in  a  line  with  the  magnet 
should  have  turned  on  its  axis  as  it  did  before  it 
ivas  brought  under  the  influence  of  the  magnet. 

[A  confirmation  of  this  experiment  also  takes 
place  in  the  telephone ;  for  if,  instead  of  having 
the  coil  on  the  magnet  as  usual,  we  place  the  coH 
exterior  to  it  and  its  axis  perpendicular  to  the 
magnet,  the  sounds  obtained  are  almost  if  not  quite 
as  loud  and  distinct  as  when  the  magnet  is  inside 
the  coil.) 


488 


THE  TELEGRAPHIC  JOURNAL. 


[December  15,  1878. 


XXXIIL— If  wc  compare  on  the  pendulum,  iron 
or  steel  feebly  magnetised,  and  steel  strongly  mag- 
netised, when  acted  upon  by  the  flat  coil  alone,  we 
Rad  that  iron  gives  but  ^  inch  swing,  steel  feebly 
magnetised  f  inch  swing,  and  the  same  steel 
strongly  magnetised  a  inches  swing.  Comparing 
again  the  action  of  the  long  ordinary-  helix  and  flat 
coil,  mentioned  in  Experiment  III,  wc  find  that  the 
long  helix  gives  but  j  inch  swing  against  2  to  3 
inch  swing  for  the  flat  coil,  thus  demonstrating  the 
entire  concordance  of  the  pendulum  experiments 
with  those  previously  made  by  means  of  the  micro- 
phone ;  the  one  giving  the  results  in  visible  motion, 
the  other  in  sound. 

The  pendulum  experiments  were  repeated  by 
changing  the  mode  of  suspension,  using  a  square 
frame  10  by  10  inches,  over  which  was  stretched  a 
fine  linen  cloth,  the  piece  of  steel  or  other  material 
under  investigation  being  attached  to  its  centre. 
Thus  we  had  a  true  diaphragm  whose  movements 
were  visible,  but  as  it  is  evident  that  the  mode  of 
suspension  could  not  change  the  laws  by  which 
such  bodies  are  put  in  motion,  we  do  not  deem  it 
necessary  to  detail  the  results  which,  of  course, 
were  identical. 

Again  to  verify  the  acoustical  results  obtained 
by  the  microphone;  a  small  wooden  resonant  box 
was  used,  which  could  be  placed  to  the  ear  and 
serve  as  a  mechanical  microphone.  We  could  thus 
hear  most  of  the  experiments,  the  sound  bemg 
sufficiently  strong;  but  although  wc  could  thus 
obtain  indications,  they  were  far  less  reliable  than 
thosegivenby  the  microphone,  the  box(:;iving  out  only 
those  sounds  which  were  almost  sufficiently  audible 
without,  and  the  tones  being  not  the  true  timbre 
of  the  piece  under  investigation,  but  those  simply 
of  the  box  itself.  The  microplione  on  the  other 
hand  revealed  sounds  which  were  quite  inaudible 
without  its  aid,  and  rendered  the  true  timbre 
peculiar  to  each  object. 

The  whole  of  the  preceding  microphonic  experi- 
ments were  repeated  with  induced  currents  in  place 
of  the  voltaic  currents.  The  transmitting  micro- 
phone then  acting  in  the  primary  circuit,  the 
currents  from  the  secondary  being  directed  upon 
the  organ  under  investigation,  no  difference  what- 
ever was  found  in  the  comparative  results.  The 
current  waj  also  reduced  gradually  by  resistance 
until  feebler  than  ordinary  telephone  currents, 
giving  still  the  same  comparative  results.  As  the 
currents  decreased  in  strength  the  etfccts  dwindled 
until,  they  finally  disappeared.  The  object  of  this 
experiment  was  simply  to  meet  any  objection  to 
the  effect  that  the  experiments  having  been  carried 
on  by  voltaic  currents,  the  results,  with  induced  or 
feeble  telephonic  currents,  would  be  different. 

We  have  seen  that  with  strong  currents  the 
movements  of  the  diaphragm  became  visible,  and 
gradually  faded  as  the  current  became  weaker. 
There  can  be  no  reason  to  suppose  any  change  of 
law  as  regards  the  reaction  on  the  diaphragm, 
during  its  gradual  decline  of  movement.  For  if  we 
strike  a  wine  glass  or  bell  with  sufHcicnt  force  we 
may  easily  render  the  vibrations  visible,  but  if  we 
touch  it  lightly,  we  still  hear  distinctly  its  sound, 
although  its  vibrations  are  no  longer  visible;  It  is 
simply  a  proof  of  the  wonderful  sensitiveness  of  the 
human  ear  to  feeble  but  rapid  vibrations ;  and  to 
the  ear    alone  is  due  the  perception    of    feeble 


mechanical  movements  by  feeble  currents  in  the 
telephone. 

We  can  clearly  trace  the  telephone  backwards  to 
the  one  great  discovery  of  Oersted  of  which  the 
galvanometer  was  simply  an  extension  ;  and  as  the 
telephone  is  based  upon  similar  principles  to  the 
galvanometer,  it  is  not  so  remarkable  that  both 
should  be  the  most  sensitive  organs  we  possess  for 
investigations  by  means  of  voltaic  currents.  The 
one  is  a  visual,  the  other  an  auricular  arrangement 
of  the  same  forces,  and  the  telephone  may  be 
regarded  simply  as  an  acoustical  galvanometer,  or 
rather,  galvanoscope. 

After  careful  verification  of  the  preceding  experi- 
ments (which,  it  must  be  understood  relate  exclu- 
sively to  those  receiving  telephones  which 
employ  a  diaphragm  and  magnetic  field),  I 
have  come  to  the  conclusion  that  it  is  not  at 
all  necessary  to  call  on  any  molecular  theory  to 
explain  the  action  of  the  telephone,  and  that  alt 
its  effects  have,  from  a  theoretical  point  of  view, 
long  been  known.  From  the  preceding  experi- 
ments I  draw  the  inference  that  the  extreme 
sensitiveness  of  the  telephone  to  feeble  but 
rapid  changes  of  current  is  due  to  a  large  surfoce 
of  iron  under  excellent  conditions  as  regards 
elasticity  and  freedom  of  motion  in  a  high  magnetic 
field,  such  as  the  diaphragm  is  known  to  be.  and 
that  the  comparatively  large  motion  that  we  obtain 
in  this  diaphragm  from  feeble  currents  i«  not  to 
much  due  to  electro -magnetic  changes  taldae  place 
in  the  diaphragm  or  magnet  itself  (sec  Ex.  XXX.L) 
as  to  the  sensitiveness,  all  fixed  magnetic  bodies 
possess  to  any  change  in  their  field  of  force.  And  if 
we  arc  able  thus  to  perceive  sounds  from  actions  so 
com))arativcly  feeble  it  is  due  to  the  fact  that  the 
human  car  is  capable  of  appreciating  sonorous 
w.ivcs  caused  by  a  motion  too  small  for  the  percep- 
tion of  any  other  of  our  senses. 


THE  W^\NDERIXG  ELECTRIC  SPARK. 

By  GASTON  PLAITTIL 

The  condensers,  with  mica  plates,  which  are  em- 
ployed in  the  construction  of  my  rheostaiU  machine 
(i),  arc  sometimes  pierced  when  the  plates  of  mica 
arc  very  thin,  under  the  action  of  a  current  from 
800  secondary  batteries,  in  the  same  way  as  the 
glass  of  a  Lcyden  jar  would  be  pierced  when 
charged  too  highly  by  an  electrical  machine. 

These  accidents  have  given  me  an  opportunity  of 
obseiving  a  very  curious  fact,  viz.,  the  slow  and 
progressive  march  of  the  electric  spark,  and  of  note- 
ing  the  successive  development  of  its  capricious 
sinuosities. 

One  of  the  condensers  being  placed  upon  an  in- 
sulated metal  plate,  connected  to  one  pole  of  the 
secondary  batter}*,  if  the  upper  condenser  plate  is 
touched  with  the  other  pole  of  the  secondary 
battery,  a  spark  bursts  on  a  point  of  the  surface  of 
the  condenser  where  the  mica  is  too  thin,  or  cracked. 
This  spark  moves  about  in  the  form  of  a  small  and 


(0     TtUgrn^kic  yaurnal.    Vol.  j,  p,  jog.      Cemptts-Reodiui, 
Vol  %i.  p.  794,  and  Vol.  S6,  p.  ti\. 
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vwty  brilliant  lumiaons  filotnilc,  which  is  accom- 
panied by  u  peculiar  roanag,  and  furrows  upoa  the 
tin  plali:  of  the  cundcoser  a  deep  groove,  sinutius 

atii'  ■     '  i:-. 

I  t^  here  giren  is  ao  exact  copy  of  ihc 

[luniLni  iJi  Uie  surface  of  .1  condvavcr  on  which  the 
plicnocncnon  )i,i»  been  produced . 


i 


k  - 


The  spark  appeared  first  at  A,  then  spread  imme- 
diaiHy  to  b  and  c ;  it  then  disappeared,  to 
immediately'  reappear  at  n,  with  such  rapidity  and 
in  an  interval  of  time  60  scarcely  appreciable  that 
it  seemed  to  have  made  a  iKnind ;  it  then  moved 
towards  t>,  lh«c  forming  a  new  ntmificatiDii,  which 
■topped  01  r,  reappeared  at  u.  continued  its  progress 
towards  r.  and  to  on,  Somctimcft,  as  in  the  present 
CMftc,  the  spark-  appeared  afresh  further  on,  at  a 
point  B,  dctiiched  from  the  principl  groove, 
slopping  aflcrward!;  at  R,  and  tho  phenomenon  only 
oetued  when  th«  mica  pl:ite  did  nut  present  any 
part  sufTicienlly  thin  to  be  pierced.  In  Olhcr  case.* 
the  spart  remained  fur  some  lime  stationary  aioond 
the  same  point,  :ii  other  times  one  of  the  ramifica- 
tions became  greatly  enlarged,  and  described  over 
the  whole  surface  contours  Uke  those  on  a 
map. 

A  tube  of  distilled  water  was  interposed  in  the 
circuit  of  ll)c  secondary  bnttcn*.  in  order  to  avoid 
the  loo  preat  healing  'effects,  and  ihc  conscquciit 
bumiuK  of  the  whole  of  the  condenser. 

\Vhilsl  the  pbcDomcnon  is  being  produced,  one 
cannot  foresee  hy  what  poinis  the  spark  will  pass, 
and  nothing  is  more  odd  than  tho  progresi  of  this 


Utile  danling  globule  which  walks  slowljr  about 
and  choses  the  points  to  which  it  directs  itself,  fol- 
lowing the  greater  or  Icaa  reaJfitance  of  different 
points  of  the  iosulated  phtc. 

The  condenser  beeomes  cut  open  bjr  the  passage 
of  the  spark,  and  the  tin  forms  a  double  cliaplet  of 
melted  beads  around  Ihr  edges  of  tlie  consumed 
mica.  It  is  a  kind  of  vohaic  art.  which  is  produced 
auooessivcty  at  the  expense  of  the  substance  of  the 
ODOdenser,  as  in  the  electric  candles  of  M. 
Jablocbkoff ;  but  the  niica  here  adds  to  the  bnl- 
lianc>'  of  the  gtobule  more  than  the  incandescence 
of  the  metal,  in  pcoduciiig,  like  quartz  and  silicates, 
the  tlfitnsilicu  light  (t). 

This  experiment  may  throw  a  new  light  upon 
the  phenomenon  of  tire  balls.  It  comprises  the 
views  already  uut  forward  upon  this  subject  by 
M.  du  MotiL^I  (1)  in  185;,  and  llic  consideratioas 
which  I  have  already  published  in  connection  with 
other  experiments  O)-  Po*"  '"  ^^^  phenomena  of 
globalar  lightning;  the  clenients  of  a  condenser 
exist,  a  column  of  moist  air  strongly  electrified 
playing  the  r.Vf  of  llie  upper  condenser-plate,  the 
earth  that  of  tho  lower  plate,  and  the  layer  of  air 
between  th-it  of  the  inMitaCcd  plate. 

Hero  the  spark  is,  undoubiedl)-,  a  globule  of 
matter  in  fusion,  of  a  nature  different  from  that 
which  constitutes  fulmin:itory  ball;:.  But  I  have 
observed  also  (4]  that  it  is  possible  to  obtain  with 
limamu  eU<tncity  of  high  tension  globular  electric 
damcii  formed  entirely  of  the  elemenw  of  the  air 
and  of  the  gases  of  rafclied  ami  iDCandc<icent  stcim, 
and  that  these  globules  follow  naturally  llie  course 
traced  by  the  electrode  over  the  coniluding  sur- 
face. 

It  only  remained  for  me  to  show  that  tho  lumin- 
ous electric  globules  formed  of  other  matter,  can 
move  spontaneously  and  slowly,  whilst  the  electrode 
is  immoveable. 

Tile  experiment  which  1  have  just  described 
supplies  this  evidence,  and  appears  to  me  to 
specialU-  eitplajn  the  ntm'  and  capricious  movement 
of  the  brc-ball. 


A    NRW    FORM    OF    LHIHTNING    DIS- 
CHARfiF.R. 


Dr  J.  ltVMK1t.JQNKS,   bi«  Ettctrkfaji  to  I)m  Inpwk 
OovnanDnt  Tcleimiilu,  Japan. 


THE  principle  involved  In  this  instniment  is  some- 
what  analogous  10  that  of  the  allraetn!  diic,  or 
tm/>^/'^''  elect roinctcr  of  Sir  William  Thomson, 
inasmuch  as  it  depends  on  the  mutual  attractioa  of 


(1)  CniepU«.ReDdtii,  Vol.  S4.  p.f)n- 

(a)  Mm*  Od  TlMwdeisnd  LishuunK.  hy  Dw  Ccudl  (Id  MmocI. 
tlj7.  p.  «^ 

(it  Bvthiin  d<  I'AJMciaiton  Sd*Miflqu*  ■!■  Fnncc,  So.  tjj, 
p.  JOS' 

(4)  Ttlitm^ic  yMrmt,  Vg|.  t,  pa|«  iB.CaniXu-IUaduB,  Vot. 
81,  9-  619  uhI  in. 
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metallic  discs  oppositely  elcctriiied,  the  strength  of 
that  attraction  determining  the  relative  proximity 
of  the  discs. 

Fig.  I  is  a  section,  and  Re.  2  a  plan  of  the 
inttniment  (the  cover  and  with  it  the  plate  B'  has 
been  removed  in  order  to  show  the  balance  portion), 
while  figs.  3  and  4  show  the  distribution  of  points 
on  the  discs  a'  and  b'.  a  and  8  (figs,  i  and  2),  are 
two  copper  discs,  attached  to  the  under  and  upper 
nirfaces  respectively  of  a  stout  copper  rod,  which 
being  pivoted  at  c,  c,  forms  a  very  delicate  balance. 
The  ends  of  the  axis  c,  c,  move  freely  in  holes 
drilled  in  the  ends  of  the  screws,  as  shown  in  fig.  3. 
The  discs  at  either  end  of  the  balance  are  provided 


while  the  whole  of  the  balance,  including  the  rod 
and  discs  A,  B,  are  in  permanent  connection  with  the 
earth  through  the  mercury  tn  the  cup  vi,  which  it 
in  metallic  connection  with  terminal  s. 

The  modus  operandi  is  as  follows  : — So  long  as 
the  line  is  free  from  the  influence  of  atmospheric 
electricity,  by  virtue  of  B  being  slightly  the  heavier 
of  the  two  arms,  gravity  operates,  and  draws  it  down 
till  the  prolongation  at  that  end  rests  on  the  bottom 
of  the  mercury  cup  m'.  If  now  the  plates  a',  B',aod 
the  level  of  the  mercury  in  the  cup  tn  have  been 
properly  adjusted,  whenever  the  tine  becomes 
charged  with  atmospheric  electricity,  the  discs  a',  b', 
being    in    metallic   connection,  become    similarly 


with  metallic  points,  those  on  a  pointing  downwards, 
and  those  on  b  upwards  towards  points  affixed  to 
similar  metal  discs  a',  b',  the  distance  between  a  and 
a',  and  b  and  b'  being  capable  of  adjustment  by 
suitable  screws  s,  s.  From  the  extremities  of  the 
balance  depend  two  arms — that  on  the  right  hand 
dipping  into  mercury  in  the  cup  *«',  while  the  left 
hand  prolongation,  so  long  as  the  balance  is  in  its 
normal  position,  hangs  over,  but  docs  not  touch  the 
■ur&ce  of  mercury  m  the  cup  w(.  The  cups  are 
provided  with  adjusting  screws  /,  /,  similar  to  those 
of  the  plates  a',  b'.  These  two  last  mentioned  discs, 
and  also  the  mercury  in  the  cup  m,  are  all  in 
electrical  communication  with  the  line  terminal  l  ; 


charged,  and  by  exerting  an  inductive  influence  on 
A,  B,  the  latter  discs  arc  attracted,  and  if  the  force 
of  attraction  exceeds  that  of  gra^-ity  and  the 
inertia  of  the  instrument,  their  pomts  are  brought 
nearer  together,  and  thus  the  rate  of  discharge 
is  increased.  Should  the  attraction  be  excessive,  ■ 
the  points  distributed  along  the  discs,  by  coming 
in  actual  contact  with  the  opposing  surfaces  of 
the  plates,  put  the  line  direct  to  earth.  This  is 
also  more  effectually  done  perhaps  by  the  prolonga- 
tion at  A,  which  dips  into  the  mercury  at  m,  and  by 
so  doing  puts  the  line  to  earth,  and  assists  the 
points  to  discharge  the  line.  When  the  discharge 
ceases  the  attraction  of  gravity  reasserts  itself,  and. 
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bv  drawing  B  down,  breaks  the  earth  connection. 
The  cups  which  contain  the  mercury  are  formed  by 
small  portions  of  test  tubes,  the  rounded  bottom 
being  slifihtly  softened  by  heat,  and  pressed  inwards 
by  a  suitable  point,  so  as  to  form  a  hole  of  the 
proper  dimensions.  This  forms  the  top  of  the  cup, 
which  resembles  somewhat  the  top  of  a  safirly  ini- 
bottU.  The  bottom  of  the  tube  is  open  and  is 
cemented  into  a  brass  cup,  as  shown  in  fig.  i.  Not 
only  does  this  foimof  cup  circumscribe  any  possible 
splutterings  of  the  mercury,  but  the  level  of  the 
mercury  is  also  seen  through  the  glass,  and,  since  the 
ndes  of  the  instrument  case  are  of  glass,  adjust- 
ments may  be  made  without  removing  the  cover. 
When,  however,  this  is  necessary,  in  order  to  fill 
the  cups  and  fix  the  balance,  it  is  readily  done  by 
removing  the  screws  gg,  when  the  cover,  together 
with  the  plate  b',  may  be  taken  off. 

Although  such  a  modification  will  materially 
reduce  the  efficiency  of  the  discharger,  it  is 
evident  that  by  var>-ing  the  connections,  and  putting 
a'  to  line  and  b'  to  earth,  or  vice  vtrsi,  the  balance, 
when  attracted,  forms  a  bridge  between  the  two. 
By  employing  the  mercury  cups,  however,  the  con- 
tact with  earth  is  not  only  more  perfect,  but  there 
ii  less  danger  of  the  plates  being  fused  together,  as 
is  not  unfrcquently  the  case  with  the  ordinarj-//d/i- 
diuhargers.  Moreover,  as  the  instmrnent  is  dust- 
tight  and  firmly  screwed  down,  the  mercury 
contacts,  when  once  adjusted,  need  furnish  no 
source  of  inconvenience. 


GRAMME'S  ALTERNATING  CURRENT 
MACHINE. 

By    ALF.    NIAUDET. 

It  will  be  remembered  that  M.  Jablochkoff  en- 
deavoured during  several  months  to  kindle  his 
electric  candles  by  means  of  currents  from  a  battery, 
or  from  the  ordinary  Gramme  machine.  He  suc- 
ceeded in  placing  six  candles  in  one  continuous 
circuit,  but  could  not  get  them  to  keep  alight  for 
more  than  twenty  minutes  at  a  time,  owing  to  the 
unequal  wasting  of  the  carbons,  and  he  therefore 
had  recourse  to  alternating  currents,  which  tra- 
versed the  carbons  alternately  in  opposite  directions 
and  wasted  them  equally,  a  plan  which  was  a  practical 
success. 

This  new  demand  obliged  M.  Gramme  to  produce 
an  alternating  current  machine ;  and  here  it  may  he 
remarked  that  the  invention  of  a  continuous  current 
machine  is  very  difficult,  and  there  are  only  two  or 
three  of  them  which  are  truly  original ;  but  the  pro- 
duction of  an  alternating  current  machine  is  rela- 
tively easy. 

M.  Gramme,  before  arriving  at  the  crowning  in- 
vention which  made  his  reputation,  had  patented  a 
score  of  machines  giving  reverse  currents,  some  of 
which  are  very  interesting.  He  was  therefore  pre- 
pared to  furnish  M.  Jabtochkoff  the  machine  which 
lie  required. 

Before  entering  on  the  description  of  this  machine, 
we  should  remind  our  readers  that  the  power  of  an 
electro-magnet  is  easily  rendered  much  greater  than 


that  of  a  permanent  magnet  Given  equal  volumes* 
a  machine  with  electro-magnets  is  much  more 
energetic  than  one  with  steel  magnets.  M.  Gramme, 
therefore,  adopted  electro-magnets  for  the  new  ma- 
chine, although  their  use  involved  the  employment 
of  a  special  Gramme  machine  to  supply  the  con- 
tinuous- currents  necessary  to  magnetise  them, 
since  the  alternating  machine  itself  did  not  generate 
continuous  currents.  The  alternating  apparatus  as 
now  made  consists,  then,  of  two  machines,  the 
Excitor,  as  it  is  called,  which  excites  the  electro- 
magnets of  the  other,  and  is  relatively  small,  and 
the  Distributor,  which  furnishes  alternating  currents 
in  one  or  more  circuits. 

Of  the  Excitor  we  need  say  nothing  here ;  it  is 
simply  the  well-known  continuous  current  Gramme. 
The  Distributor  is  represented  in  end  elevation  and 
plan  by  figs,  i  and  2.    A  large  "Gramme  ring,"  fig.  i, 
IS  placed  at  the  periphery.    It  will  be  remembered 
that  this  organ  is  composed  of  a  soft  iron  ring,  on 
which  are  wound,  parallel  to  its  axis,  coils  of  cotton* 
covered  copper  wire.  Whilst  the  ring  of  the  ordinary 
Gramme  machine  is  acted  upon  by  induction  from 
the  outside,  the  ring  in  question  is  subjected  to  in- 
duction from  within  by  eight  electro-magnets  which 
are  fixed  round  an  axle.    The  cores  of  these  electro- 
'  magnets  are  placed,  as  shown,  so  as  to  radiate  from 
the  axle  ;  and  the  wire  is  wound  upon  these  cores 
parallel  to  the  axle.     The  exterior  poles  of  these 
electro-magnets  are  expanded  so  as  to  act  on  a 
larger  extent  of  the  outer  ring.    They  are  all  excited 
by  a  continuous  current  from  the  Excitor  in  such  a 
manner   that  the  alternate  poles  are   of  opposite 
name,  thus  N,  S,  N,  S,  and  so  on.    Now,  whea 
the  system  of  electro- magnets  is  rotated  round  the 
axis  in  the  centre  of  the  fixed  outer  ring,  each  of  the 
wires   crossing   the  inside   of  the  said   ring,  finds 
itself  placed  ^temately  between  a  north  pole  and 
the  iron  of  the  ring,  and  then  between  a  south  pole 
and  the  iron  of  the  ring,  that  is,  under  contrary 
inductive  influences.    All  these  wires  wound  round 
the  ring  being  fixed,  they  can  be  associated  in 
different  ways ;    but   in   actual   practice   they  are 
arranged    so    as    to    make    33    sections,    marked 
a,  6,  c,  d;  a,  h,  c,  d,  Ac,  as  shown  in  the  figure. 
These  sections  are  associated  in  four  groups,  each 
of   8   sections  or  elements ;  the  first   being  com- 
posed of  all  the  sections  marked  a ;  the  second  of 
all  those  marked  h,  and  so  on.    It  will  be  readily 
seen  from  the  figure  that  the  8  elements  n  are 
placed  in  the  same  position  relatively  to  the  eight 
poles  of  the  multiple  electro-magnet,  which  turns 
m  the  middle ;  and  from  this  it  will  be  seen  that 
these  8  elements  are  grouped  together  because  at 
each  instant  they  arfc  traversed  by  currents  of  equal 
intensity.     It   will  be   seen,  too,  that  it   would  be 
easy  to  divide  the  eighth  parts  of  the  ring  (a,  b,  c,  d) 
into  more  than  four  sections ;    for  example  into 
eight  sections,  thus  giving  eight  instead  of  four 
disfinct  currents.      The  dimensions   given   are   in 
millimetres. 

The  intensity  of  these  alternating  currents  of  course 
\-aries  with  the  intensity  of  the  electro-magnets, 
and  the  speed  of  rotation  of  the  central  armature. 
For  large  machines,  feeding  16  or  20  candles,  the 
speed  amounts  to  600  turns  per  minute,  and  con- 
sequently there  are  600  by  8,  or  4,800  reversals  of 
currents  per  minute. 
In  small  machines,  feeding  four  candles,  the  speed 
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is  carried  to  700  turns  a  minute,  and  the  number  of 
reversals  is,  therefore,  5,600  a  minute.  The  large 
machines,  divided  into  four  circuit!,  fiirntsh  the 
currents  for  four  circuits  of  four  or  lire  candlM 
each,  making,  in  oM,  16  or  ao  candles,  according  to 


HERRING'S  PRIXTIXG  TELEGRAPH. 

This  instrument,  which  has  caused  so  much  dis- 
cussion of  late,  is  constructed  to  print  the  dot  and 


the  requirements  of  the  locality.  Each  of  these 
candles  yields  a  light  equal  to  100  Carcel  jets  or 
about  800  standaM  sperm  candles.  The  motive 
power  necessary  for  producing  these  30  lights  is 
about  30  horse-power. 


dash  of  the  Morse  alphabet  in  such  a  manner  that 
one  can  never  bo  mistaken  for  the  other.  The 
following  is  a  key  to  the  Postal  Telegraph  Alphabet, 
as  printed  by  Mr.  Herring's  system— 


I      "I      "'I 


J 


I 


P 

■II 


i 


•lit        ■all 


II   III    II-    I-    I"    I-   II'  11 

moc  nd  bgs 


II   l"l   III    IM 

k  X  y  q 


This  is  effected  by  the  use  of  two  distinct  levers 
— an  arrangement  which  permits  the  dot  and  dash 
to  be  printed  vertical  instead  of  longitudinal,  and  to 
be  produced  instantaneously  instead  of  by  continued 
pressure,  thus  saving  the  time  of  the  operator  and 
very  considerably  diminishing  the  length  of  the 
message  ^p.  The  coil  of  paper  on  which  the 
message  is  received  is  made  to  travel  by  clockwork 
in  the  ordinary  way.  It  passes  directly  over  a  t'hin 
metaUic  disc  placed  transversely  to  the  course  of 
the  slip,  revolving  on  an  axis  and  dipping  into  an 
ink  well.  Over  the  paper  is  the  lever  terminating 
in  a  broad  style  placed  vertically  above  the  disc  so 
that  the  descent  of  the  lever  compresses  the  slip  of 
paper  between  the  disc  and  the  style.  The  central 
portion  of  the  lever  carrying  the  central  portion  of 
the  style  can  be  acted  upon  either  independently  of 
the  lateral  portions  or  together  with  them.  In  the 
one  case  only  the  narrow  central  portion  of  the 
style  descends,  and  the  slip  of  paper  is  pressed  upon 
the  inking  disc  at  only  a  single  point  of  contact, 
which  produces  a  vertical  dot,  and  in  the  other  case 
the  style  descends  as  a  whole,  and  having  a  concave 
edge  it  presses  the  paper  into  contact  with  the  disc, 
thus  producing  a  vertical  dash.  The  pressure  of 
the  style  stops  for  the  moment  the  revolution  of 
the  inVing  disc  upon  the  immediate  recommence- 
ment of  which  the  ink  supply  depends. 


Mr.  Herring  has  therefore  placed  upon  the  axle 
of  the  disc  a  box  containing  a  spiral  spring,  so 
arranged  that  when  the  disc  itself  is  checked,  the 
power  of  the  clockwork  coils  the  spring.  The 
moment  the  disc  is  released  the  coiled  spring  gives 
the  necessary  impulse  to  produce  immediate  revo- 
lution. Each  lever  also  serves  to  clamp  the  paper 
at  every  impression,  thus  insuring  perfect  clearness 
and  regularity  in  the  signs. 

The  operator  is  furnished  with  two  keys,  one  of 
which  commands  the  central  or  dot  portion  of  the 
lever  and  the  lever  as  a  whole.  One  therefore  pro- 
duces the  dot  and  the  other  the  dash,  and  no  mis- 
take can  occur  between  the  two  except  by  the  use 
of  the  wrong  key.  The  printing  is  remarkably 
clear,  distinct,  and  compact,  and  gives  a  legibili^ 
to  the  messages  which  no  other  modification  of  the 
Morse  system  has  ever  attained. 

The  utility  of  Mr.  Herring's  system  in  trans- 
mitting and  recording  messages  may  be  partly  per- 
ceived from  the  following  companson  between  it 
and  the  system  of  the  Post  Office. 

On  Mr.  Herring's  system  a  message  would  bo 
recorded  thus : — 


ft 


If 


•;)  imporURt         coDununicatios. 


On  the  Post  Office  system  the  same  words  would  be  recorded  thus  :— 
n  i  m  p  o 


t 


m 


itt 
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On  Mr.  Herring's  syaiom    ihe    snnie    message  irould  be  aaiomatically  inusmitied  thus  :— 


:i     11  I       111  1'  o 


.1       n         [  L" 


otumun  i  c  at 

(/iejuirii^  only  S6  Ptrfotiitiem.) 


o         n 


On  llie  Post  Office  System  the  same  me»age  would  be  automaUcaJly  transmitted  thus  :— 


m  (I 


t        a 


tn 


{Rtquirittg  111  Ptrforationi.) 


Mr,  Ijitlmer  Clark  has  made  a  report  upon  Mr. 
Herring's  ^stem,  Uom  wUch  vre  extract  Ibe  fol- 
lowing :— 

181.— Wc  are  of  opinion  thai  your  Inslniment 
will  work  on  all  oidinary  ctrcuiLs  at  a  crealer  speed 
botli  for  hand  and  mocli&ntcal  sending  than  the 
ordinary  Morse  now  in  u«e,  in  comkcquence  of  llic 
dashes  being  made  in  Ihe  samo  space  of  ihnc  as 
the  tii»i8. 

and. — In  cotnparisfm  with  the  Morse  the  signals 

![ivcn  by  your  Instrumt-nl  arc  necessarily  more 
cgible,  and  may  he  more  acctiTJitcly  dccnphcrcd,  in 
consequence  uf  the  dashes  being  upright,  and  of 
unifonii  t^irjc  and  <h.ir;icU-r.  OwinR  to  the  vertical 
poBilion  of  your  dashes,  it  is  impossible  for  »  clerk 
to  be  m  doubt  as  to  which  ur«  doU  and  which  are 
diabe*,  u  is  so  liable  to  occur  with  the  ordinary 
Morse  writing. 

|nd. — Owing  to  the  contacts  for  dots  and  dashes 
being  alike,  ordinary  lelegraph  cletks  can  learo  to 
work  your  instrument  with  greater  Eadlity  than 
tbey  could  the  Moni«. 

4th. — There  is  no  doubt  iliat  ihc  tavinf;  in  the 
cost  of  paper  for  your  sysu-m  i*  vcri-  con&iderable, 
and  would  form  an  important  item  of  economy  in  a 
year's  work.  This  saving  would  probably  be  equal 
lo  sixty-live  or  se\cnly-nvc  per  cent.  The  com- 
ess  of  ihc  messages  In-  your  system  is  very 
ripjTUrlcable. 


Sth.— With  reference  to  mechanical  sending,  the 
punched  paper  used  for  your  svslcm  is  more  simplci 
than  that  r^uired  for  the  ordinary  Morse,  and  it  is 
also  stronger,  owing  to  the  fewer  perforations — 
exactly  half  the  number  required  for  the  Morso 
KignaTs. 

6lh. — Your  Instrument  is  peculiarly  adapted  for 
rending  by  sound. 

There  IS  of  course  sonic  inconvenience  in  haviag 
seroral  kinds  of  instruments  in  common  use.  ana 
the  addition  of  one  more  to  the  present  number  is 
to  lh;il  extent  objectionable. 

The  insulation  of  tlic  lines  in  this  country  iSt 
however,  now  to  excellent,  and  the  advantage* 
which  your  system  affords  arc  attended  by  so  kw 
ioconvenieiK«(,  that  wc  think  your  instrument 
might  nt  once  be  cmplo)'ed  on  many  lines  with 
decided  advantage. 


ly.VRLtNCOURTS  AUTOGRAPHIC  TELE- 
GRAPH APPARATUS. 
A  TEi-BOBAPK  instrument  which  would  transmit  as 
autoj^raphic  c«py  of  a  mvsKi^e  has  been  more  than 
once  invented  and  practically  tried,  and  with  a  con- 
siderable amount  of  success.  As  early  as  1850^ 
Mr.  C.  F.  Bakewclt  invented  an  instmmeatof  this 
description,  by  which  despatches  were  transmitted 


1 
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Ov  Uu^     ^ '  Ar&'TLc^t^^V    CL*A^9>aLJ9A4^   (XfafoOLra4M4 


FK.  1. 


<yhe  (xjcof^tccouf  .^^ 

a/yvd 

i^thc    'i* Jlt&»tcoU4'V    CCut^ofrc^/lUf  Cfy*/uKfeUi€4 


no.  3. 
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la  the  actual  handwriting  of  the  sender.  Subse- 
quently M.  C.  Cros,  of  Paris,  the  Abbe  Caselli,  M. 
Lenon,  M.  Meyer,  and  others  invented  apparatus 
for  efTecting  the  same  object.  The  inTention  of  the 
latter  gentleman  differed  from  those  of  Bakewell, 
Cros,  Caselli,  and  Lenori,  in  that  it  produced  the 
facsimile  of  the  writer's  copy,  in  printing  ink,  whilst 
the  other  forms  of  apparatus  obtained  the  copies  b/ 
the  decomposition  of  a  solution  with  which  the 
paper  on  which  the  facsimile  was  produced,  was 
moistened,  as  in  the  instrument  of  Bain. 

Within  the  last  few  years  M.  lyArlircourt  has 
turned  his  attention  to  the  subject,  and  has  suc- 
ceeded in  producing  an  instrument  which  effects 
the  autographic  principle  id  a  very  efficient  and 
satisfactory  manner.  We  intend  in  an  early  num- 
ber to  giro  a  description  of  M.  IXATlincourt's 
apparatus,  which  may  prove  interesting  to  our 
readers  since  the  system  has  within  the  last  few 
days  been  worked  with  success  on  some  of  the  lines 
of  the  Postal  Telegraphs.  We  are  able  in  the  pre- 
sent number,  through  the  kindness  of  M.  Gotts- 
cbalk,  M.  D'Arlincourt's  agent,  to  gi%'e  exact 
facsimiles  of  messages  actually  transmitted  and 
received  between  London  and  Nottingham. 

Fig,  I  represents  the  writing  as  it  appears  when 
executed  in  ink  on  the  transmitting  i»per.  The 
ink  employed  is  of  the  ordinary  writing  description, 
with  a  little  gum  added,  the  paper  oeing  of  the 
kind  employed  generally  for  wrapping  up  tea  in, 
that  is,  paper  silvered  on  one  side. 

Fig.  2  shows  the  writing  as  it  appears  on  the 
receiving  paper,  the  impressions  being  actually  of 
a  dark  blue  colour. 

Fig.  3  shows  a  received  copy  of  a  rough  land- 
scape sketch,  also  transmitted  between  London  and 
Birmingham. 


Ilofes. 


The  Electric  Light. — Those  who  have  occasion  to 
write  on  the  electric  light  in  all  its  variety,  have  felt 
the  need  of  a  specific  term  for  the  hodies  emitting  the 
light,  Hitherto  they  have  been  called  carbons,  since 
carbon  rods  have  been  almost  always  used ;  but  carbon 
is  no  longer  the  only  substance  employed  and  it  may 
ultimately  be  abandoned.  A  single  luminous  body  is 
ftlso  usurping  the  place  of  the  voltaic  arc  ;  therefore  the 
word  electrodes  frequently  applied,  but  too  general  in 
its  electrical  signification,  is  unsuitable.  Witk,h  void 
borrowed  by  analogy  from  the  candle,  is  apt  enough  as 
a  makeshift,  but  an  entirely  new  word  is  wanted.  The 
best  we  have  been  able  thus  far  to  suggest  is  Eleciro- 
pyre,  from  the  Greek  pur,  a  fire,  (hence  pyre,  or  fuel 
giving  out  light  and  heat).  The  elcctro-pyre  would 
thus  signify  the  eleciric  wick,  brand,  or  torch,  which 
emits  the  electric  light.  The  light  itself  could  be 
approprialely  termed  rlictrc-fhare  (from  pharos  a 
beacon],  a  single  word,  and  more  euphonious  than 
electric  light,  which,  however,  has  alreaay  a  great  hold 
on  usage, 

Edison's  Electsic  Light. —  Mr.  Edison  has 
announced  that  he  has  devised  a  current  meter  for 
the  electric  light,  and  completed  his  apparatus  for 
Ugbting.  He  is  now  engaged  in  determining  the  cost 
of  his  system,  and  maintains  that  it  will  at  least  be 
decidedly  cheaper  than  gas.  He  is  having  a  large  new 
brick  workshop  and  offices  erected  close  by  his  present 


laboraton.  He  is  reported  by  the  New  Vork  World  to 
have  said,  "  I  don't  know  when  I  am  going  to  stop 
making  improvements  in  the  electric  light.  I've  just 
got'another  one  that  I  found  out  by  accident.  I  was 
experimenting  with  one  of  my  burners  when  I  dropped 
a  screw-driver  on  to  it.  Instantly  the  light  was  almost 
doubled  and  continued  to  bum  with  increased  power. 
I  examined  the  burner  and  found  it  had  been  knocked 
out  of  shape,  I  restored  it  to  its  original  form  and  the 
light  decreased.  Now  I  make  all  my  burners  in  the 
fonn  accidentally  given  to  that  one  by  the  screw- 
driver." Mr.  Edison  added,  "that  it  was  almost 
impossible  to  calculate  with  certainty  of  his  light,"  but 
that,  "  he  had  engaged  a  mathematician  to  work  out 
the  problem  from  his  data,"  He  also  said  that  the 
extinction  of  one  light  so  regulated  the  current  that 
only  enough  is  suppHod  to  keep  the  other  lamps  burn- 
ing. He  admitted  that  his  system  would  onl^  give  say 
500  candle  power  when  the  carbon  tamps  would  givo 
1,000;  but  he  claims  to  so  divide  up  his  joo  candle 
light  as  to  make  it  more  efficient  than  the  1,000  light. 
This  ratio  agrees  with  the  experimental  results  of 
Tyndall,  who  found  that  an  incandescent  platinum  wire 
only  emitted  i  luminous  ray  to  every  23  dark  heat  rays, 
whereas  the  voltaic  arc  gave  out  1  luminous  ray  to  9 
dark  ones.  A  coal  gas  flame  gives  out  i  light  ray  to  24 
dark  rays. 

An  objection  to  Edison's  English  Electric  Ught 
Patent  was  filed  at  the  Patent  Office  by  Messrs. 
Herbert  &  Co.,  agents  for  Mr,  J.  H.  Russel,  on  Dec.  3. 
The  ground  taken  is  that  Edison  is  not  the  first  and 
true  inventor. 

Mr,  Edison  auihotises  the  statement  that  his  light  is 
produced  by  the  incandescence  of  an  alloy  of  platinum 
and  iridium.  The  conducts  is  not  an  ordinary  coil,  but  a 
peculiar  arrangement  of  the  metal,  whereby,  in  accordance 
with  a  new  discovery  of  his  in  conneaion  with  radiant 
energy,  a  much  weaker  cuttcni  is  made  to  generate  a 
given  light  than  if  a  single  spiral  were  used.  By  slight 
modifications  in  the  shape  of  ttie  conducmr  he  has  obtained 
from  one  celt  of  a  Daniell  battery  a  light  strong  enough  to 
read  by.  A  simple  adjustable  apparatus  attached  to  each 
lamp  regulates  the  amount  of  electricity  it  shall  draw  from 
the  main  current,  and  makes  it  entirely  independent  of  any 
changes  in  the  strength  of  the  current  as  well  as  of  all 
other  lamps  in  the  circuit.  That  portion  of  the  current 
which  is  used  for  the  icgulator  is  also  mai!e  to  serve  in  the 
production  of  the  light,  A  part  of  Mr.  Edison's  device 
for  compensating  fur  loss  in  subdivision  consists  ap- 
parently in  the  utilisation  lor  illuminating  purposes  of  the 
resistance  of  the  regulator,  and  of  all  other  resistance 
outside  of  the  main  conductor,  and  pait  in  the  peculiar 
form  of  the  conductor.     The  details  arc  still  a  secret. 

Mr.  Edison  has  just  obtained  two  patents  here,  and  has 
applications  for  nine  ottiers,  pending  specifications  for  a 
third  English  patent  just  forwarded, — Dailjr  Nevs  Tele- 
gram, New  York,  Dec  i  ith. 

The  electric  light  was  recently  tried  in  Bristol 
Cathedral,  and  gave  great  satisfaction.  The 
apparatus  consisted  of  a  large  voltaic  battery  and  a 
Foucault  lamp.  The  experiment  was  made  by  the 
Rev.  P.  Sleeman,  F.R.A.S.,  and  is  the  first  instance  on 
record  of  a  cathedral  being  lit  by  the  new  illuminator. 

The  run  of  new  electric  light  patents  is  be^nning  to 
slacken,  ahd  specifications  for  "curative  magnetic 
appliances "  and  "  electric  snuff "  are  again  aU  too 
conspicuous. 

Manv  gas  companies  are  determined  to  attempt  to 
secure    Parliamentaiy  powers  next  Session   to  enable 
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them  to  supply  the  electric  ligbt,  am  well  2s  to  extend 
the  use  of  gaa  to  cookin);  antTheating.  Among  these 
mftv  be  mentioned  the  Preston,  Plymouth,  Newcastle, 
Bnghton,  Bromley,  Wisbeach,  Lancaster  gas  companies, 
snd  the  Alliance  Company  of  Dublin,  The  corpora- 
tions of  Leeds,  Warrington,  Blackburn,  Birmin^nam, 
and  other  towns,  are  also  resolved  to  apply  for  similar 
powers,  which  there  is  little  fear  of  Parliament  granting. 

The  electric  light  is  likely  to  be  speedily  adopted  into 
all  the  large  mills  of  Shefheld.  It  is  found  that  there  is 
generally  10  or  12  horse-power  unemployed  at  these 
works  and  this  can  be  efficiently  utilised  in  driving  the 
dynamo-electric  machines.  Messrs.  Cammell  &  Wilson, 
Dronfield,  have  successfully  applied  the  light. 

Ma.  RusTON,  of  Ruston,  Proctor  &  Co.,  of  the  Sheaf 
Iron  Works,  Lincoln,  whose  engines  are  just  now  in 
demand  for  electric  lighting  purposes,  has  received 
the  Cross  of  the  Legion  of  Honour  for  his  exhibits  at 
the  Paris  Exhibition. 

The  new  steel  despatch  vessel  /ris  is  to  be  fitted 
experimentally  with  Rapieff's  electric  lamps. 

Gramme  and  Siemens'  machines  are  in  great  demand 
just  now.  We  give  a  full  account  of  the  latest  form  of 
Gramme  in  this  number.  Meritens' machine  is  said  to 
be  acquiring  favour  and  to  yield  three  times  the  current 
that  the  Gramme  does  for  the  same  expenditure  of 
power,  and  that  it  can  keep  one  Jablochkoff  candle 
going  by  ^of  a  horse-power,  The  cost  of  the  Meritens 
however  is  about  double  that  of  the  Gramme, 

Thb  Sieukns'-Altbn'eck  Machine. — According  to 
experiments  made  by  M.  Petrouschewsky,  the  Siemens'- 
Alteneck  when  worked  by  from  3  to  5  horse-power 
produces  a  current  capable  of  decomposing  ,100 
milligrammes  of  water  per  minute,  and  a  light  varymg 
from  4,800  to  9,600  stearine  candles.  Owing  to  the 
heterogeneity  of  the  carbons,  the  intensity  of  the  light 
varies  continually,  although  the  strength  of  the  current 
continues  very  ^.teady.  The  minimum  intensity  of 
light  observed  was  i,ooo  candles  and  the  maximum 
14,800. 

pRoPBRTies  OF  THB  VoLTAic  Arc. — From  recent 
experiments  on  the  nature  of  the  resistance  of  the 
voltaic  arc,  M.  Latschinol!  corroborates  Mr.  Edlund  in 
his  conclusion    that    it  is  an  electro- motive  force  of 

Eolarisation  which  is  produced  in  the  arc.  With  a 
attery  of  40  Bunsen  elements  giving  a  current  of  95 
electro-magnetic  units,  the  polarisation  equalled  12 
Bunsen 's.  The  introduction  of  a  little  metallic 
potassium  or  sodium  in  the  arc  effected  a  reduction  of 

i;o  per  cent,  in  the  polarisation,  and  increased  the 
ength  of  the  arc. 

Resistance  or  Carbon's. — M.  Bergman  has  found, 
fay  means  of  the  Whcatstone  Bridge,  tnat  elevation  of 
temperature  to  orange  red  heat  diminishes  the  resist- 
ance of  wood  charcoal,  anthracite,  plumbago,  coke, 
and  the  carbon  electrodes  of  M.  Carre.  The  thermal 
co-efUcients  for  1°  C.  are. 

For  wood  charcnal  ©■00370,  between  36"  and  260°  C. 
Donnez  anthracite  000265,  between  20°  and  260"  C. 
Alibert  plumbago  000083,  between  25°  and  250"  C. 
Coke     000026,  between  ae"  and  275°  C, 

Even  feeble  radiant  heat  produces  a  diminution  in  the 
resistance  of  a  plate  of  wood  caibon.  The  resistance 
of  pine,  elm,  and  ebony  charcoal,  also  diminishes 
notably  between  100"  C.  and  125"  C.  of  temperature, 
especially  in  the  case  of  ebony. 


In  a  recent  note  we  mentioned  that  M.  Rapieff  had 
constructed  a  lamp  with  a  single  thick  upper  carbon 
electrode  and  a  pair  of  thinner  lower  ones.  AUhou^ 
apparently  approximating  to  Werdermann's  plan,  this 
arrangement  does  not  really  do  so,  for  the  arc  is  still 
preserved.  We  observe  that  this  plan  is  described  in  M, 
RapiefTs  1877  patent. 

M.  Rapiefp's  Shall  Lamp  or  electric  candle  has 
been  exhibited  at  the  Timet  office  along  with  his  larger 
moderator  lamps.  It  consists  of  two  erect  pencils  of  car- 
bon placed  side  by  side,  but  with  no  insulating  medium 
between  except  air.  One  pencil  is  vertical  and  the  other 
is  inclined  to  it  at  an  angle  sufficiently  smalt  to  make 
the  resistance  of  the  voltaic  arc  increase  as  the  candle 
burns  down  by  about  the  same  amount  as  the  renstance 
of  the  carbons  in  circuit  decreases.  Thus  the  total 
resistance  of  the  lamp  is  kept  tolerably  constant  what- 
ever the  length  of  the  carbons  consumed.  When  the 
current  is  off,  the  points  of  the  pencils  touch,  but  by 
means  of  a  small  electro -magnet,  one  pencil  is  drawn 
away  from  the  other,  and  the  arc  is  established  on  ths 
passage  of  the  current, 

Peculiakitv  of  the  Electric  Arc. — Mr,  Henry 
Wilde,  of  Minchester,  has  observed  the  following 
peculiar  property  of  the  electric  arc  between  two  up- 
right side  by  side  carbon  rods  or  electro -pyres,  namely, 
that  wherever  the  voltaic  arc  is  established  between 
them,  it  invariably  works  its  way  to  their  points,  and 
remains  there,  and  this  whether  the  points  be  upper, 
most  or  undermost. 

The  temporary  hitch  in  the  arrangements  for  the 
proposed  duplicate  cable  to  Australia  has,  we  believe, 
been  overcome. 

The  Corporation  of  Penzance  intend  to  celebrate 
the  centenary  of  Sir  Humphry  Davy  this  month. 

New  Zealand  Teleoraphy. — We  have  received 
the  14th  Annual  Import  of  the  New  Zealand  Telegraph 
Department.  From  thit  it  appears  that  each  of  the 
islands  has  a  system  of  land  lines,  extending  through- 
out their  lengths  and  connected  by  two  cables  across 
Cook's  Straits.  The  total  cost  of  the  system  thus  far 
amounts  to  ^£394,414.  The  revenue  for  the  year  end- 
ing June  187S  is  ;bg3,704  as  against  ;£87,599  of 
expenditure.  The  total  length  of  the  land  fines  is 
3,434  miles.  Poles  sawn  from  the  heart  of  the  totara 
tree  are  found  to  he  very  durable. 

The  pre-Easter  Royal  Institution  Frid»  evening 
lectures  are  announced.  The  first  is  by  Dr.  Tyndall  on 
the  Electric  Light,  Jan.  17.  Sir  William  Thomson  will 
lecture,  Feb.  38,  on  the  "  Sorting  demon  of  Maxwell," 
an  uncanny  title.  This  sorting  demon  is,  we  presume, 
the  small  impish  gate-keeper,  imagined  by  Clerk- 
Maxwell,  who  allows  certain  molecules  to  pass  through 
a  porous  septum  across  which  two  gases  are  diffusing 
into  each  other,  and  keeps  back  others,  thus  "  sorting 
the  molecules  in  each  compartment. 

It    is   stated   that  unless  the   working  cost  of  th« 

i^blochkoff  system  in  the  Avenue  de  rOpera,  Paris,  can 
a  reduced,  it  will  be  replaced  by  gas.  Werdermann's 
light  is  engaging  much  attention  there.  The  Temps 
omce  is  to  be  lit  with  it;  and  a  committee  of  three, 
including  M.  Du  Moncel,  and  M.  Jamin,  has  been 
appointed  by  the  French  Academy  to  examine  it. 

At  the  Seance  of  the  French  Academy  for  Nov.  aj, 
M.  Emile  I^nier  laid  claim  to  priority  of  invention  of 
Werdermann's  system  of  electnc  lighting,   which    he 
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(M.  Rcynit^r]  described  [d  a  note  to  the  Aademy  on 
H»-y  13.  R«)'[ii«f'»  light  is  ccrlainlj  produced  by  the 
ioeandescviice  ot  3  fine  tod  of  carbon  touching  a  ihicker 
cubon  electrode,  but  not  in  the  same  way  as  Wcrdcr- 
in  Ann's. 

The  Britiek  Electric  Licht  Coupanv  tisve  iswed 
Iheir  piic«  iiM.  Gramme  machine*,  f^ivini;  tit;hii 
raoging  from  Soo  to  4$.0'Xi  standard  c&ndlcs.  are 
(juotcd  St  from  j^TO  to  /560.  the  Scrrin  !amp  Wing 
taken  as  the  emitter,      For  thc<p  machines  the  drivinj; 

f)ower  required  rises  (tpid  i  to  13  hor^e-powcr.  Svtrin 
ftinps,  with  fixed  foctis  and  giving  a  4. hour  light  wiih- 
out  change  of  carbons,  are  quoted  at  ^ij;  Jaipur 
lamps  of  ihe  same  sort  £^3;  Chcrlemps,  with  a 
shitting  focus,  and  4- hour  duration,  £.ii  los. ;  Suisse, 
with  shifting  locus  and  io<hoiir  duration,  £1;}.  All 
other  accessories  are  to  be  supplied  by  the  Company. 

Tms  Imvkktor  op  thr  Tkliphonk. — A  public 
banquet  bns  been  given  In  honour  of  Eli.tha  Gray,  at 
Highland  Park,  II).,  of  which  place  he  is  a  cilixen.  It 
was  there  claimed  for  him  by  a  Mr.  S.  R,  Bingham  in 
the  Si^cvnd  (o:iM  en  "The  Telephone  and  ils  Origin." 
that  he  was  the  first  and  true  inventor  of  the  articulat- 
tng  (ek-phone.  Mr.  Bingham  stated  that  Gray  had 
filed  a  Lf.S,  patent  c-iTi-at  on  Fob.  14th,  1876,  for  a 
speaking  lelcphonr,  and  that  although  Bell  took  out  a 
Iclephoiic  patent  on  the  same  day,  rjo  nicntion  or  cUim 
of  a  speaking  telephone  was  made  in  il,  and  ihat  it  was 
Only  in  January,  1877,  or  nearly  a  year  afterwards,  that 
Bell  paiented  his  speaking  lelephfiiie  "containintf 
practically  the  same  p3ltem:i  and  spcci6ci lions  con- 
laii>cd  in  Mr.  Gray's  caveat."  The  beM  annwer  to  such 
B  Slaiement  is  the  simple  fact  that  BellN  articntnting 
telephone  was  exhibited  in  action  at  the  Phiindelphis 
Exhibition  in  June.  1876,  before  Sir\Villia.m  Thomson, 
the  Emperor  of  nraxil,  and  others;  ,ind  that  Sir 
lA*illiam  In  his  official  report  thus  alludes  to  it :  "  Mr. 
Alesnndtr  Graham  Rcll  exhibits  apparatus  b^  which  he 
has  achieved  a  result  of  traoscendaiit  scientific  intpreit 
— the  lr«nsnii*»ion  of  spoken  woid*  l>y  electric  currents 
through  a  telegraph  wire."  Be!]  exhibited  his  sneaking 
tdiepbone  poblicly  in  America,  while  Gray  had  onlv  a 
musical  telephone  to  show,  and,  later,  Bell  succeeded 
where  Gray  f.iiled.  for  he  mode  the  electro- magnetic 
receiver  employed  by  Gray  act  also  as  a  transmitter. 
We  have  nu  wish  to  detract  from  (he  welJ.merircd 
(nbutc  paid  to  Elisha  Gray  by  his  fellow- citizens  ;  but 
RHiirodly  posterity  \\t  not  in  the  United  States  at  least 
in  more  iniporlanl  parts  of  the  world)  will  give  an 
e^ual.  if  not  a  greater  share,  of  the  honour  of  inv«nling 
the  telephone  to  Prof,  Bell.  It  is  a  singular  fad  That 
all  the  CGthuaiasm  and  incense  of  praise  called  forth 
by  BeU's  invcniion  in  America  when  it  firii  appeared, 
hat  vanished  as  !t  by  magic  Unhappily  for  Prof. 
Bell  ho  had  the  misfortune  to  bean  Englishman,  and 
still  wotRC,  he  commillcd  the  sin  of  ownlDg  it.  After 
this  rash  avowal,  the  fwclling  pride  of  Americans  in 
him  collapsed,  like  mprrheated  steam  before  a  jel  of 
cold  water,  and  a  native  hero  was  found  out  foriheir 
%n>rshtp.  This  is  a  possible  explanation,  but  we  suspect 
the  Inx  one  is  opposing  company  interr«t«,  Cromwell 
Variey  has  quite  a»  much  right  to  be  styled  the  true 
inventor  of  multiple  harmonic  telegraphy,  as  Elisha 
Gray  has  to  be  ilyEcd  (be  inventor  of  the  spoalcing  tele- 
phone. 

SiLf-IwDUCiioN   Tf-LUfHoNas.— Il  was  to  be  ex- 

pccted  that  a  telephone  mighi  be  constructed  from  a 

nnc  spiral  conductor  traverjedbya  current,  and  coo- 

jn«Mw  fo  J*  ribraling  diaphragm  in  sach  a  manner  that 

/*^  ribniipna  caused  the  »p)na  of  (he  conductor  10 

*pproacb  to  and  recede  from   one  another.     For  then 


I 


the  MH'induction  of  the  spires  would  modify  the  cnr- 
tent    according   to   (he   vibraltons.     Snch    a   telephone 
has  been  made  by  Mr.  G.  Johnstone  Storey  of  DublinfJ 
and  is  described  In  Natunt  for  Kov.  »8.  ■    Mr.  Storey] 
distinctly  bcind   the  scraping  o(  a  lile  by  a   Ic'-cphonei 
of  this  kind,  no  magnet*  being  cmptoyed.     One  end  o^l 
a  spiral  of  copper  wire  was  fixed,  and  (he  other  attached' 
to  n  dnjm-head.     Another  arrangement  consisted  of  • 
similar  spiral  of  iron  wire  enclosed  in  a  coil  tra« 
by  a  current. 

The  MicaorilONS. — The  French  TeIcgr*phicAc!min. 
i^lralion  are  al  present  tiding  Ihe  articulating;  poivers  of 
Professor  Hughes'  "  hammer  and  anvil  "  form  u(  traas.^ 
miltirij;  micruphonc  against  the  Edison  carbon  (elcuhooe 
transmitter,  wIlli  a  view  to  the  adoption  of  llie  oetler 
in  connection  with  an  elect ro-magneiie  receiving  tele- 
phone. Experiments  liavc  been  successfully  cariirrl  o« 
with  the  microphone  between  Paris  and  Versailles,  It 
is  believed  that  the  mictophonc  will  be  tisdiil  in  6eld 
Iclegraphy.  ' ' 

The  First  Hucmss'  Tvpe    Printir.— j^j»>v^i  of 

Prof.  Hughes  portrait  biography  in  our  issue  for 
November  ijlh,  we  h.ive  received  an  Jnlerestine  lettef 
from  Mr.  Louis  Schaefer,  mechanician  to  the  Eaxtem 
Telegraph  Company  "I  M.ilta,  who  it  appears  made  the 
first  type  printer  for  Prof.  Huifhcs  when  he  went  to 
Louisville  for  the  purpose  in  1854.  Mr.  Schaefer,  who 
had  served  some  years  with  Siemens  &  Halske  in  his 
native  country,  was  then  thrown  out  of  his  legitimate 
employment  by  the  bankruptcy  of  a  firm  of  opticians  in 
I.ouixvillr,  and  wai  earning  his  living  by  artistic  labours, 
which  ranged  from  ornamcnia)  engraving  to  housa 
paifltiflf .  "  I  remember  well,"  he  says,  "  I  waa  passing 
alont;  Third  .Street  with  a  good  long  ladder,  and  a  good 
siicd  colour  tub  and  brvsb,  when  Mr.  Hirscbbanl,  s 
German  watchmaker  and  friend  of  mine,  stopped  m«, 
by  holding  up  in  his  hand«  the  frame  of  an  old  American 
clock,  raying  at  the  name  lime, '  Now  there  b  plenty  at 
work  (or  you ;  firstly  I  want  you  to  whitewash  my  honne. 
and  «eeoi>d!y,  can  you  make  a  telegraph  instrument  P ' " 
The  tclegmph  insirMment  In  question,  was  the  first 
Hughes'  pnnlcr.  The  first  pretty  little  instrument,"  says 
Mr.  Schaefer,  "only  ii  inches  3c|uare,  by  7  inches 
high,  coiisistingof  a  clockwork  of  an  arched  design,  with 
reii'olving;  type-  wheel,  vibrating  regulator,  keyboard,  and 
alphabet,  was  iinishcd  bv  me  in  three  months,  and 
exhibited  at  a  ladies'  fair  teld  in  Louisville  in  midsiun-  ^ 
mcr.  tftj3,  where  it  eamad  the  admiration  of  all  fl 
beholders."  ■ 

T1IS  Hu5ur.K  Motor. — The  Araerican  newspapers 
have  got  hold  of  another  new  marvel  in  the  shape  of  a  fl 
magnetic  motor,  invented  by  Mi$s  Harriett  Hosmcr,  tti  ^ 
American  artist,  residing  at  Rome.  Although  no  des> 
cription  of  it  h-vi  been  publi^ird  yet,  there  are  already 
two  clainianis  for  priori ly  of  itivemionl  The  motor  11 
said  10  run  through  the  agency  of  a  permanent  magnet, 
and  were  i(  not  (or  the  fact  that  layers  of  different  suh. 
stances  arc  spoken  of  in  a  way  suggestive  of  galvanism, 
we  should  judge  that  the  "perpetual  motion"  dream 
had  turned  up  again.  Miss  Hosmer's  claim  Is  that  by 
means  of  a  permanent  magnet  any  amount  of  power 
can  be  secured  at  a  trilling  cosi;  and  another  ilatemcDt 
IS  to  the  crfccl  that  the  motor  draws  its  power  from 
"  that  gre.-it  magnet  called  the  earth."  A  means  of  em- 
ploying the  earth's  magnetism  for  motive  purposes,  lllu 
wind  or  sunlight,  though  visionary,  is  perhaps  not  abso- 
Iutc!y  impracticable.  We  are  told  that  Miss  Ifosmer*! 
motor  is  now  being  constructed  in  London ;  but  if  so 
Ihe  work  must  be  dme  with  more  than  Rdisonian 
seciccy. 
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The  Jersey  Cabi.k. — The  fault  in  tlie  jursey  Cable 
wu  localised  on  the  6ih  iiist.,  and  found  to  be 
distant  about  300  yards  from  the  Dartmouth  ends. 
The  fault  was  a  nearly  complete  disconnection,  the 
cable  not  giving  earth.  This  is  an  unusual  kind  of 
fault  to  occur  in  a  gutta-percha  core,  though  a  frequent 
one  in  india-rubber  cables.  It  is  anticipntcd  that  the 
cable  will  very  shortly  be  through  ag.-tin  to  Jersey. 

A  SHORT  cable  from  Darien  to  Doboy  Island,  the  port 
for  Darien,  has  been  laid  and  opened  for  business. 

A  WXDDINO  was  recently  consummated  by  telegraph 
between  a  bride  in  Ohio  and  a  bridegroom  in  Colorado. 
The  lady  took  the  next  train  for  Colorado. 

Dr.  MutRHEAD,  who  has  been  delayed  in  his  work 
by  repeated  toredo  interruptions  on  the  cable,  suc- 
ceeded in  completing  the  duplexing  of  the  Madras  to 
Penang  cable  in  a  few  hours  after  it  was  placed  at  his 
disposal.     He  will  return  home  early  in  January. 

The  yellow  fever  pestilence  in  the  Southern  United 
States  is  fast  abating.  The  mortality  amongst  telegraph 
operators  has  been  so  great  that  some  people  attribute 
it  to  a  myatdrious  eRect  of  electricity. 

We  learn  from  the  Journal  of  the  Telegraph  that  a 
project  is  on  foot  to  connect  Cape  San  Antonio,  Cuba, 
with  Guatemala  by  submarine  telegraph,  and  that 
concessions  have  already  been  obtained  in  Honduras 
and  Salvador. 

The  same  journal  announces  that  several  new 
features  have  been  added  to  the  American  District 
Telegraph.  One  of  them  is  an  arrangement  with  the 
leading  theatres,  by  which  subscribers  may  obtain  seats 
for  the  performances  without  the  trouble  of  going  to 
the  box-offices.  Another  is  a  simple  and  much  needed 
system  of  avoiding  the  delays  and  obstacles  incident  to 
checking  baggage.  Another  is  a  training  school  for  the 
hundreds  of  ooys  employed  by  the  company.  In  the 
theatre  system  every  theatre  reserves  a  choice 
row  of  "American  District  Seats"  for  the  service 
of  the  company's  subscribers.  In  the  baggie 
diecking  ^stem  the  messenger  summoned  by  the 
district  wire  sees  to  the  checking  of  luggage  to  any 
address,  proper  arrangements  having  been  entered  into 
with  the  railway  companies.  Another  improvement  is 
the  establishment  of  a  "  Bureau  of  Genera)  Informa- 
tion," It  appears  that  four-fifths  of  the  Stock  prices 
of  Wall  Street  is  delivered  by  district  messenger  boys, 
and  errors  have  arisen  from  boys  delivering  at  the 
wrong  brokers.  These  errors  are  now  obviated  by  the 
bureau  referred  to,  which  consists  of  thoroughly  posted 
messengers  stationed  in  different  places.  If  a  boy 
mistake  a  number  he  now  seeks  one  of  these  bureau 
messengers  and  asks  information.  By  this  means 
delays  of  more  than  a  minute  are  rendered  impossible. 
The  "  signal "  is  another  development  of  the  service. 
It  consists  of  automatic  or  other  alarms  placed  in 
warehouses  and  other  buildings  and  in  connection  with 
the  District  office.  Watchmen  on  duty  are  required  to 
notify  their  presence  by  timely  signals ;  should  these 
fail,  another  watchman  is  despatched  to  see  what  is  the 
matter.  Automatic  burglar  and  fire-alarms  arc  also 
worked  in  connection  with  the  District  offices, 

Canadian  Teleqsaphy. — A  correspondent  of  the 
American  Operator  has  drawn  attention  to  the  tele- 
graphic prosperity  of  Canada.  In  the  Dominion  there 
are  30,000  miles  of  wire,  and  1,400  offices  to  4,000,000 
of  people,  or  one  mile  of  wire  to  every  133  persons,  and 
one  ofnce  to  every  3,857  persons.    In  the  United  States 


there  are  267,onj  miles  nf  wire,  and  7,500  offices  to 
40,000,000  of  people,  or  one  mile  of  wire  to  every  150 
persons,  and  one  office  to  every  5,333  persons.  In 
England  there  are  113,000  miles  of  wire,  and  5,375 
offices  to  33,000,000  of  people,  or  one  mile  of  wire  to 
every  283  persons,  and  one  office  to  every  5.950  persons. 
A  twenty  word  message  can  now  be  sent  over  the  entire 
system  of  the  Montreal  Telegraph  Company  (which  ex- 
tend from  Sackvilie,  New  Bninswick,  on  the  east,  to 
Sandwich  on  the  west — a  distance  of  1,300  miles)  for  35 
cents,  (is.),  with  a  charge  of  a  cent,  for  each  additional 
word.  In  Canada,  also,  local  messages  sent  between 
places  13  miles  and  less  apart,  cost  only  15  cents. 
The  Canadian  tariff  is  thus  the  cheapest  in  the  world. 

A  TRLEORAPH  line  is  to  be  erected  between  Tientsin 
and  Takce  by  the  Chinese  students  in  Tientsin  college. 

We  have  received  from  a  subscriber  in  the  Santa 
Clara  College,  California,  a  descriptive  calendar  of  that 
important  educational  establishment.  It  has  developed 
out  of  the  old  Indian  mission  founded  by  Franciscan 
brethren  in  1777,  and  is  now  conducted  by  a  band  of 
Jesuit  fathers,  A  complete  classical,  commeraal,  and 
scientific  education  can  be  obtained  there.  The  college 
including  in  itself,  laboratories,  theatres,  debating  halu, 
printing  rooms,  Ac.,  &c.  American  professors  are 
famous  for  the  variety  of  their  themes,  and  we  observe 
that  the  secretary  of  Santa  Clara,  the  Rev.  E.  M. 
Natini,  S.J.,  is  at  the  same  time  professor  of  poetry, 
telegraphy,  shorthand,  and  French. 

An  ElectricalSeishocrafh.— An  important  exhibit 
in  the  Paris  Exhibition  was  an  electrically  registering 
Seismograph  constructed  by  M.  Breguet,  for  measuring 
the  deviations  of  a  long  pendulum  under  the  influence 
of  terrestrial  movements  or  solar-lunar  attractions.  It 
consisted  of  a  heavy  pendulum  suspended  by  a  win) 
from  a  support  above,  and  carrying  a  pointer  below 
which  traversed  in  close  proximity  to  a  horixontal 
sheet  of  white  paper  travelling  over  a  flat  metallic 
plate,  by  the  rotation  of  a  pair  of  rollers  in  gear  with 
the  train  of  a  clock.  The  pendulum  and  meuUic  plate 
were  insulated  from  one  another  and  were  respectively 
connected  to  the  two  terminals  of  a  small  indnction 
coil,  which  was  by  a  movement  in  the  clock  periodi- 
cally placed  in  circuit  for  a  few  seconds  with  a  batteiy. 
Whenever  this  took  place  sparks  passed  through  tM 
paper  between  the  pointer  of  the  pendulum  and  metallic 
plate,  causing  a  series  of  perforations  to  be  produced  on 
the  paper  band,  which  could  thus  be  used  as  a  record 
or  as  a  stencil  plate  for  making  reproductions  by  a 
similar  process  to  that  employed  in  connection  with  the 
electric  pen  of  Mr.  Edison. — Engineering. 

A  High  Resistance  Rheostat. — Dr.  Oehme,  an 
American,  has  designed  an  adjustable  resistance  of 
powdered  plumbago  or  stove  blacking,  by  inlaying  a 
thick  line  of  the  latter  on  an  insulating  oase,  and  cover- 
ing it  with  a  second  insulating  cover  pierc»i  with  ping 
holes  at  different  distances  corresponding  to  the  resist- 
ances required.  Two  plugs  ssrve  for  electrodes,  and  the 
resistance  of  the  line  of  carbon  inserted  in  circuit  is 
determined  by  the  position  of  the  plugs, 

MAGNETiSAriON  OF  StEBL  ToDES, — According  to 
further  researches  of  M.  J.  M.  Gaugain,  when  a  system 
of  steel  jars  formed  of  two  parts  endowed  with  different 
degrees  of  coercitivc  force  is  subjected  to  the 
magnetising  action  of  a  feeble  electric  current,  the  part 
which  possesses  the  least  coercitive  force  is  always  that 
which  takes  the  strongest  magnetisation,  whether  it  take 
the  form  of  a  core  or  a  tube.  This  result  is  analogous 
to  those  formerly  obtained  with  plain  bars,  annealed  or 
tempered. 
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Electric    SrxKX    in    Gasss.— A<xonJing    to    M. 

Vilbri,  an  luli&n  Physicist,  the  lieat  gen«ratc(l  by  the 
electric  db<:harge  from  Leyden  jaw  in  different  gsjcs  is 
DCnrly  jn  strict  proportion  to  the  quantity  of  electricity 
in  Ihc  jars,  The  ratio  holds,  although  the  foim, 
material,  &nd  diitance  apart  of  the  clccirades  is  raried. 

Dilatation  ar  Bonisa  bt  Eibctkificaiios.— Al 
a  recent  tnveling  of  the  French  Academy  of  Scicnce.1, 
M.  E.  Ditter  defcribpd  sotne  expetiirietits  tendine  lo 
fhoir  that  in  certain  ca»ei  c1«:tri6catioti  chan^wT  the 
^'olumc  of  bodies.  A  large  thertnometcr  tube  is  ftlled 
with  water  and  coaled  outside  with  tinfoil.  The  tube 
then  forms  a  Lcyden  jar  or  cvudonter,  the  water  heini; 
the  interior  conductor,  the  foil  the  exterior  conductor, 
and  theglasA  tube  the  inRiilalor.  A  platinum  wire  iri- 
soncd  tnlo  the  water  in»ide  acta  as  an  electroile  or 
charging  rod.  A.i  «oon  an  the  jar  is  electrified  the 
water  h  seen  to  sink  to  a  lower  level,  at  which  it  re- 
niains  until  the  jar  is  discharged,  when  it  innnicdiatoly 
re{[a)na  its  former  height.  Since,  in  a  condenser 
electricity  only  reftide*  m  the  intulatof,  it  is  natural  to 
conclude  from  this  experiment  that  the  gbs»  itself  is 
dilated,  and  this  inference  is  supported  by  the  fact  that 
whatevri  be  the  nature  o!  the  armatures,  tinfoil,  water, 
salii>e,  or  mercLiry  solution?,  (he  same  apparent  con- 
traction of  the  internal  liciuid  is  observed.  In  order  to 
remove  all  doubts  M.  Dutcr  modified  the  apparatus  by 
placing  the  l^ydcn  jar  in  an  envelope  of  closed  glaMi, 
Urminated  also  bv  a  thermomctric  stem  and  filled 
e(|unljy  with  a  liquid  conductor.  In  this  arraneement 
the  liquid  of  the  intemal  rctetvoir  fonned  the  interior 
areiature  of  the  condcruier,  and  the  liquid  of  the 
envelope  fonned  the  cxteriurartnatorc,  the  gbss  tube 
formiiig,  .T*  before,  the  iivsuhtor.  Thi*  giasi  lube 
ought,  if  the  inference  be  correct,  to  enlarge  itself  by 
eltclriric.'ition.  The  result  was  that  while  the  inner 
liquid  s.iiik  the  outer  liquid  ros«  to  an  etjual  amount, 
tbus  pioving  the  nccnnicy  of  the  inferenoe.  As  soon  aB 
the  apiiaratus  was  dljcha^^,  the  original  levels  weie 
rntotril.  Tlic  conclusion  is  that  the  Intern.tl  capacity 
of  a  Lcydeit  jar  and  the  eitemal  volvimo  are  incrcasco 
by  charf^int;  it  with  static  electricity.  Temperature 
cannot  cause  this  change  since  the  eHect  is  immediate 
on  charging  and  dtKharcinc:.  Electric  preuure  cannot 
cause  it,  because  it  would  be  the  same  an  both  sides  of 
the  dielrctiir,  and  a  diminution  of  volumo  would  be  the 
result.  It  is  not  dvo  to  the  polarity  of  ihc  armatures, 
for  00  rcversinf(  the  poles  the  effect  is  the  s.imc. 

M.  J.imin  pointed  out  that  the  fiiat  uhiervaiion  of  M, 
Dutcr,  R'lmcly,  that  the  internal  volume  of  a  l.cydcn 
jar  13  inctea»ed  by  c)iatging  it,  was  r.oliced  by  M.  Govi 
about  ten  yc^n  ago,  in  the  lr;insactioni  of  ihe  Andemy 
of  Turin  ;  but  that  he  hod  not  seen  as  M.  Dtiter  had 
done,  that  the  exterior  volunm  also  increased. 

pLATiNifM  Platixo. — Prof.    Bo*ttgcr  recommends 

the  following  bath  for  plnling  divers  tnclala  with 
plniinnm.  ^(e1hly  precipitated  ammonium-platinum- 
chtcnde  I1  tre;ited  nt  the  boiling  point  with  a  concen- 
trated A<jucous  lolulion  of  citrate  of  soda.  The  result 
is  nn  urarge coloured  solution,  of  slightly  ncid  reaction, 
and  rich  in  platinum.  The  decomposition  of  this  balti, 
by  tlie  current  from  twpor  three  Bunscn  cells,  produces 
a  uniform  and  lustrous  layer  of  platinum. 

The  Tslepmonk  Companv.— Mr.  W.  H.  Morris, 
Secretary  to  the  Bell  Telephone  Company,  states  thai 
telephones  are  now  supplied  at  a  yearly  rental  of  from 
lOSi.  6d.  to  £$  5».,  acccordJny  lo  abtaiice  and  class  of 
instnunent  required, 

Trk      InVESIIOX      of       CuTTA.PEilCHA      CoRt,— A 

decision  was  iend«ied  on  Norembet  aGlh  by  Judge 


niatchford  in  the  U.S.  Circuit  Coutt,  New  York,  in  the 
siitl  of  Clinton  G,  Colgate  v.  the  Western  Union  Tele- 
graph Compmy.  The  case  has  been  pending  over  six 
years,  and  was  founded  on  a  patent  erantea  to  G.  B. 
Simpson,  May  21,  1867  for  the  inKul.ition  of  Mibmarine 
wires  by  gntta-percha  applied  by  means  of  a  solvent  or 
by  heal,  Mr.  Simpson  claiming  lo  be  the  inventar  of 
this  mode  of  insuUting  telegraph  wires.  The  insulating 
properties  of  gtitta-percha  were  first  announced  by  Fan - 
day  on  March  1,  1S48  ;  but  it  is«hnwn  that  Simpsun  had, 
prior  to  that  time,  made  a  like  discovery,  having  patealed 
the  application  of  gutta>pcrcha  as  an  Insulator  in 
January  and    February  1848.     The   W.    U.  Company 


ma.Inlained  that  the  lubjecl  of  Ihe  1B67  patent  was  not 
■  it  was  befoi*  known  aa* 


patentable  matter,  and  that 
used,       The    Judge    ruled 


favour    of  the  plaintiff 


>t    H 

AM 


The  W.  U.  Company  intend  to  appeal  s^inst  this 
decision.  They  have  60,000  miles  of  wire  in  nsa 
insulated  by  gutta-percha  (T).  Unless  the  Company 
obtains  a  suspension  of  the  injunction,  under  probable 
heavy  bonds,  its  buitness  will  be  seriously  itilcricrcd 
with. 


gtbielus. 


The  Trans- Allantic  Sttimarina  TtUgraJtH.     A  brief 

n.iTTatirc  of  the  principal  incidents  in  the  hiMOrjr 
tif  Ihe  Atlantic  Telegraph  Coniiuny.  comiMled 
Tititniiiitlicntic  and  original  documcttts  Itvthelatu 
GsoHiiE  S.\WABP,  Sccrctarj-  to  the  CVimpany. 
Primed  for  private  circtilation. 

Tins  little  book,  a  posthutnous  work  of  George 
Saward,  published  b/  his  tvidour,  is  one  of  the  meat 
interesting  and  readable  contributions  to  the  hteloiy 
of  letegrapliy  which  it  has  been  our  lot  to  read. 
Mr.  Satrard's  name  was  once  a  fiiinili.ir  oni;  in  the 
telegraphic  world,  and  this  modest  but  excellent 
memorial  of  him  will  scivc  to  rcx-ive  it  amongst  his' 
old  con  temporaries  as  well  as  to  bring  h  to  tbttj 
notice  of  a  later  generation. 


A  NaHSook  ^  the  El^tro-M.tgneli(  TdrgeajJt.  Br] 
A.  E.  LoRlNG.  New  York;  D,  Van  Noslraod.  ^ 
Price  50  ccata, 

Tnw  liny  treatise,  6  by  4  inches  in  area,  19  a  tele- 
graphist's primer  l^  an  American  pr.Kiical  tele* 
graphrr,  as  our  cousins  with  a  go-ahead  iudifTcTcnce 
to  ctymologj-  prefer  to  say,  and  is  designed  to  serve 
as  a  stepping -ilone  to  larger  worlm  of  the  tele- 
graphist be  he  so  minded.  It  begins  with  first 
principles  anil  ri«s  to  testing  and  construction  of 
lines,  fitting  nf  offices,  &c.,  and  wc  should  say  that 
it  would  I«j  a  welcome  lillle  book  to  American  ^^ 
opcnitont.  F.ii^lnh  operators  have  no  such  manual ; ,« 
they  may  not  require  it ;  but  to  tboiie  wlio  feel  the  S 
need  wc  cttn  recommend  this  t^hoap  publication,  and 
we  can  fancy  some  engcr  young  telegraphist  do- 
vouring  it  greedily.  On  page  64  i»  a  d«*cnptioii  of 
aoravity  Uaniell  batter>'  (ermcd  the  "Hill'  battery, 
which  is  an  old  battery  of  Sit  William  Thornton's 
iu  a  new  guise.  This  American  trattsnlantaiinncan 
be  esplained,  for,  if  we  mtsukc  not.  >lr.  Hilt  was 
one  01  Sir  William's  students  eight  years  ago. 
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The  An  of  Scientific  Discovery,  or  tfie  General  Condi- 
lions  and  Methoih  of  Rexarck  in  Pltysics  and 
CheiHistry.  iJy  G.  GoRE,  LL.D.,  F.R.S.  Long- 
mans, Green,  &  Co. 

The  object  of  tliis  work  is  to  elucidate  the  nature  of 
sciontitic  research,  the  persona)  qualifications  re- 
quited for  its  successful  pursuit,  and  the  general 
methods  by  which  it  is  conducted.  It  musst  prove  a 
"  guide,  philosopher,  aad  friend  "  to  young  scientific 
aspirants  of  all  kinds,  and  it  should  form  a  part  of 
every  scientific  library.  The  weakest  parts  of  the 
book  are  the  prosy  mottoes  prefixed  to  the  chapters. 
The  author  is  evidently  under  the  conviction  that 
they  are  poctrj",  for  he  has  printed  them  in  verse. 
When  will  men  of  science  cease  to  attempt  the 
poctic:il  ? 


Scfaj    f  aftnts. 


4696.  "  Electric  telegraph  insulators."  C,  E.  Crigh- 
Tojf.     Dated  Nov.  19, 

4762.  "  Improvements  in  machines  and  appliances 
for  gcner.aling  electric  cuirents  and  in  apparatus  for 
measuring  electric  currents."  J.  T.  Spragub.  Dated 
Nov.  22. 

4812.  "Machinery  for  generating  electricity."  F. 
W.  C.  VooEL  (communicated  by  N.  C.  Vt^el).  Dated 
Nov.  26. 

4844.  "An  improved  dynamo -electric  machine  for 
producing  electric  currents."  J.  L.  Pulvbrhachek. 
Dated  Nov.  28. 

4S47.  "  Improvements  in  and  rel.-iting  to  electric 
lamps,  and  to  a  method  of  charging  such  lamps  with  an 
artifiCLul  atmosphere  and  purifying  the  same;  and  to 
the  production  of  a  carbon  for  use  in  electric  lamps  and 
for  other  electric  purposes.''  F.  J.  Cheesebrough 
(communicated  by  W.  E.  Sawyer  and  A.  Man).  Dated 
Nov.  28. 

4873.  "  Improvements  in  electric  telegraphs  and  in 
apparatus  connected  therewith."  Sir  C.  T.  Bright. 
Dated  Nov.  29. 

4903.  "  Magnetic  apparatus  to  be  employed  for 
curative  and  remedial  purposes."  R.  Lomsdale. 
Dated  Dec.  2. 

4921.  "  Improvements  in  and  relating  to  the  electro- 
deposition  of  nickel  and  in  articles  manufactured  of  or 
plated  with  the  same,  which  invention  is  partly  appli. 
cable  to  the  electro -deposit  ion  of  other  metals."  W.  R. 
Lake  (communicated  by  £.  Weston).     Dated  Dec,  2. 

4961.  "  Magnetic  appliances  for  curative  purposes.'' 
H.  C.  BvsHE.     Dated  Dec.  4. 

4924.  "  A  medical  preparation  applicable  to  the 
treatment  of  tic-doloreux  and  toothache  called  Handy- 
sides' electric  nervine  snuff."  W.  HANDvaioES.  Dated 
Dec,  3. 

49G0.  "Apparatus  for  generating  electric  currents 
and  for  producing  electric  light,"  A.  V.  Newton 
(communicated  by  the  Weston  Dynamo-electric  Ma- 
chine Co.)     Dated  Dec,  4. 

4988.  "Improvements  in  or  appertaining  to  appa- 
ratus for  producing  or  concentrating  electricity  and  in 
the  production  otelectric  light  or  compound  electric 
and  combustion  lights."  S.  P.  Thoupson  and  W.  P. 
Thompson.    DatM  Dec.  5. 


ABSTRACTS  OF  PUBLISHED  SPECIFICATIONS. 

844.  "  Apparatus  for  conveying  sound."  E.  Cox- 
Walker.  Dated  March  2,  1878.  ad.  This  consists 
in  applying  mouthpieces  and  tubes  to  telephones  or 
sound  producing  bodies.     Not  precteded  with. 

861.  "Apparatus  for  producing  electric  light."  T. 
F.Scott.  Dated  March  2,  1878.  zd.  This  consists 
in  forming  carbons  for  the  electric  light  by  moulding  a 
paste  of  carbon  and  flour  or  starch  ;  also  in  making 
ribbons  of  carbon  and  asbestos  or  other  fibres,  whicn 
ribbons  are  slowly  revolved  on  rollers  opposite  each 
other,  the  arc  being  formed  between  them ;  also  in 
diminishing  the  waste  of  the  carbons  yielding  the  light 
by  delivering  a  stream  of  finely  powdered  carbon  on  the 
ignited  points,  and  thereby  diminishing  the  waste  of  the 
latter;  hollow  carbon  electrodes  mounted  on  axes 
slightly  inclined  to  one  another  arc  alsoemployed  to  yield 
the  arc. 

915.  "Transmitting  power  by  electric  currents." 
H.  C.  Spalding,  Bloomlield,  N.J.,  United  States. 
Dated  March  6, 1878.  6d.  Thisconsistsof  an  electro- 
motor formed  of  an  electro-magnetic  armature  rotating 
in  a  soft  iron  shell,  having  projecting  teeth  at 
intervals  interiorly,  which  exert  a  forward  pull  on  the 
armature  when  the  current  in  the  latter  renders  it 
magnetic. 

920.  "Electric  lamp  apparatus."  Pierre Dronibk. 
Dated  March  7,  1878.  2d.  This  consists  in  a  means 
of  lighting  a  spirit  lamp  by  the  electric  incandescence 
of  a  fine  platinum  spiral.     Not  proceeded  vitk. 


JrocMbiiTigs  o(  Societies. 

THE  ELECTRIC  LIGHT  AT  THE  SOCIETY 

OF  ARTS. 

At  the  general  meeting  of  this  society,  held  on  Wed- 
nesday, Deceml>er  4th,  Dr.  C.  W.  Siemens  in  thechair, 
the  Paper  was  read  by  Mr.  1.  N.  Shoolbred,  B.A., 
M.I.C.E.,  the  subject  being  "  The  Practical  Application 
of  Electricity  to  Lighting  Purposes,"  The  lecture  hall 
was  crowded  to  excess,  a  very  large  number  of  visitors 
being  unable  to  obtain  admission. 

The  lecture  hall  was  principally  lighted  by  means  of 
a  Siemens'  electric  lamp  placed  at  the  centre  of  the' 
ceiling,  the  electric  current  being  produced  by  a 
dynamo -machine,  also  of  Siemens'  construction  and 
form.  Other  lamps  by  Suisse  and  Halle,  were  employed 
to  light  up  the  entrance  halls  and  passages,  the  current 
being  generated  by  a  Gramme  machine,  driven  by  a 
2|  horse-power  Otto  gas  engine.  Specimens  of  the 
Rapieff,  Wallace- Farmer,  &c., Tampa  were  also  exhibited, 
though  not  lighted.  Numerous  diagrams  of  the  varie- 
ties of  lamps  and  dynamo -machines  were  placed  on 
the  walls  and  admirably  illustrated  the  lecture.  A  dia- 
gram of  Messrs.  Thomson,  Sterne  and  Co.'s  engine, 
which  is  worked  fay  the  explosion  of  purely  divided 
hydrocarbons,  such  as  pretroleum,  mixed  with  air,  was 
also  given, 

Mr,  Shoolbred,  at  the  commencement  of  his  dis- 
course, said  that  the  object  of  his  paper  was  to  bring 
before  his  audience  the  results  of  a  few  of  the  appli- 
cations of  the  electric  light  to  illuminating  purposes. 
With  regard  to  the  employment  of  the  electric  light 
for  lighthouses,  this  could  not  be  taken  as  a  basis  of 
the  economical  view  of  the  question.  In  lighthouses 
the  qnestion  was  not  primanly  one  of  expense,  but 
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simply  that  of  aHiLiDini;  Ihv  most  bTilti-iTit  li^lu  possi- 
blr  conihlcnt  with  (tlisbilily,  nnd  thr(«  rcq^i  ire  meals 
ih«  clcciric  light  afforded. 

At  the  La  C hj pel k  Goods  Sution  bclunsing  Iq  t>i« 
Northcm  Railway  Compainy  o(  Kr.incr,  the  elrctric 
lifht  wiu  introducpd,  «incc  it  w»t  found  lUnt  tvUH  tlic 
ordiaaiyniMnaof  illumination,  the  work  coulJ  not  be 
orncd  an  «o  tatiifacturily  by  night  as  by  ilay,  and, 
moreover,  a  large  numWr  of  xmaU  arllcl«ti  wer«  over- 
looked and  loit.  The  introduction  of  the  lif:ht  proved 
ft  compltrle  success,  both  m  regards  cffitieiicy  and 
enronoinVj  a  taving  of  60  per  cenl.  in  favour  of  the 
electric  light  over  uw  g'as  being  effected  by  the  use  of 
the  formcf.  The  apparatui  used  for  ihc  purpose  con. 
■isled  of  a  Gramire  m.icliinp  ami  a  Siii»tr  lamp. 

At  Rouen,  Meurs.  Powell  introduced  the  liglit  into 
their  works  at  A  cost  of  ^£196;  a  small  rize  Gramme 
machine  am]  twoScrrin  lamps  being  employed,  an  indi> 
caled  engine  power  equal  to  2^  bontes  being  consumed 
fn  driving  the  machine.  The  light,  which  was  cquiTa> 
lent  lo  nearly  3,000  candleN,  wa.«  produced  at  an  C9ti> 
inaled  cost  of  as.  ickI.  per  hour,  as  against  75,  yd.  for 
an  e<)ually  effective  illumination  bv  gas,  the  price  of 
the  latter  beinji  7>-  fU-  p^'  1,000  cubic  feet. 

At  the  Paris  terminus  of  the  Paris,  Lyons,  and 
Mediterranean  Railway  Company,  the  Loniin  electric 
light  system  vrjis  iijed  ;  iB  St:[rin  Ump>  (.each  equal  lo 
8d  gait  jets)  being  fixed  in  the  place  of  ijj  gas  jetn. 
The  result  was  so  satiffactoty  after  nearly  two  months' 
trial  that  the  company  determined  tn  apply  the  system 
to  one  of  Ibrir  goodn  xhcd«,  crnploying  13  Scrrin 
lamps :  the  total  cost  of  the  system  being  5s.  per  hour, 

At  the  St.  Lajjire  Station  of  the  Wotcm  Railway 
Comp;iny  of  France.  Ihc  electric  light  bat  been  adopted, 
a  l^ntin  double  machine  being  employed  with  six 
Scrrin  lamps ;  the  lot.il  co«t  per  hour  ocing  about  45. 
Tlie  light  has  alto  been  adopted  at  the  Salle  des  P.is 
Perdus  St-ttion  of  ihc  same  company, 

With  rej;ard  to  the  Jablochkoff  light,  Mr.  ShoolbriMl 
said  tliat  no  reliable  details  could  be  ubtiiined  as  to  the 
eost  of  the  system,  but  as  far  as  could  be  seen  it  ex- 
ceeded the  cost  of  gas  :1'6  times,  although  the  Socirte 
GrneraMdc  I'Eleetriciie*  have  since  offered  to  work  the 
light  at  the  rate  of  the  price  originally  paid  for  the  gas. 
Mr.  Shoolbred,  however,  contended  that  the  Jabloch. 
koff  tystem  was  after  all,  in  icspresent  form,  but  a  rude 
device. 

The  Rapieff  tiKh'.  ^1'-  Shoolbred  remarked,  seemed 
ulisfictot]',  although  Ihc  trials  made  of  it  up  lo  the 
present  time  did  not  warrant  any  definite  opinion  being 
(iven  as  to  lis  efficiency,  lie. 

In  the  di»cutsion  which  followed,  Mr.  DofOLAa, 
Engineer  to  the  Trinity  Board,  stated  that  the  electric 
light  nt  the  Souter  Pont  had  only  failed  twice  dining  a 
period  of  eight  yean— once  from  the  attendant  falling 
asleep,  and  once  from  a  failure  in  one  of  the  carbon 
points. 

Mr,  Partcil  stated  that  hit  opinion  of  ibc  electric 
light  was  that  each  form  of  lamp  pnicsc^sed  some  par- 
ticular good  feature,  hot  none  po*w.n%«l  ihrm  all. 

As  lo  the  Edison  Hght,  he  expressed  his  opinion 
thai  it  was  a  mare's  nest. 

The  electtic  light  considered  generallv,  he  thought, 
was  the  light  of  the  future,  as  regarded  tnc  illumination 
of  large  open  spaces. 


SOCIETY  OF  TELEGRAPH  ENGINEERS. 

At  ibe  ordinary  general  meeting  of  ihis  socletv,  hold 
Bt  Great  Geof«  Street  oh  Ihc  a7(h  ult.,  t>r,  C.  W. 
Siemens.  F.R.S.,  in  the  rhair,  a  Paper  was  read  by 
Major  Webber.  R.E.,  on  '■  Multiplex  Tclcgtapby  at  the 
Pans  Exhibition,  and  the  HatmOiiic  Telegraph  of 
EfhhM  Cray." 


I 


The  principle  of  tha  moltiplex  tclcpTiph  sysfem, 
■  nvenled  by  Meyer,  and  modified  and  improved  by 
Baudot,  an  einpfuyi^  in  the  a«rvtc«  of  the  French  Tele. 
graph  Administration,  is  that  of  utiliiing  all  th^cor. 
rents  which  can  be  made  to  succeed  one  another  in  a  ^ 
given  lime  on  a  telegraph  wire,  so  that  several  opera-  H 
tors  can  iransmit  on  ttie  same  wire.  The  sending  ™ 
apparatus  consists  of  a  set  of  transmitting  keys  and  A 
receiver  for  each  operator,  and  of  a  dlstrtbulor  which 
puts  the  working  battery  in  conaection  with  eacli  of 
the  rcccivcts  in  succtaiion,  and  alio  connects  the  latter 
lo  line.  At  tlw  receiving  end  a  somewhat  similar  dis- 
tributor, working  synchronously  with  that  at  the  tnuii- 
milling  end,  puts  the  receiving  printing  inMiuments 
wicccMivcly  in  connection  wiih  the  linr  wire.  The 
exact  construction  of  tbc  apparatus,  and  of  the  modi- 
ficition  and  improvements  introduced  by  M-  Baudot, 
cannot  be  explained  without  elaborate  diagrams,  and 
therefore  it  will  nut  be  atletnpted  here.  Tlie  harmonic 
telegraph  of  Mr.  Elisha  Grayof  Chicago,  was  exhibited 
wotfcingat  the  meeting.  The  principle  of  the  apparatus 
lies  in  the  fact  that  a  vibrating  rod  tuned  to  give  out  a 
certain  note,  and  caused  to  vibrate  by  the  aciion  of  an 
electro. magnet,  will  not  respond  if  a  greater  or  l««s 
number  of  electric  impulses  oe  caused  to  pass  through 
the  eloctro.magneC,  than  is  equivalent  to  the  rate  of 
vibration  of  the  note  to  which  the  rod  is  tuned,  and 
that  if  several  such  vibration  rods  and  magnets  be 
vibrated  in  one  circnil,  they  will  each  or  all  respond  to  ' 
vibrating  impulsos  sent  through  tl>cm,  each  one  piiinl- 
ing  out  the  particular  vibiationt  to  which  it  can 
respond;  and  as  these  impulses,  if  sent  by  diffcrrnt' 
keys  at  Ihe  tame  time  will  be  transmitted  as  composite 
tones,  the  vibrating  rodi^  whose  rates  of  vibration 
correspond  to  the  currents  sent  by  the  difTereni  keys, 
will  each  rcipond  in  uniM>a  to  the  particular  key  to 
which  it  cotrcspond*.  The  operalor  can  either  read 
by  the  sound  given  out  by  his  patticular  vibrator,  or  the 
latter,  when  in  a  (continual  atate  of  vibration,  can  be 
caused  to  actu^itc  a  relay. 

In  the  course  of  his  paper.  Major  \\Vbber  referred 
to  the  encouragement  and  nvii«tanrc  given  to  M,  Baudot 
by  the  French  authoiiiics,  vtaling  that  every  facUiiy, 
both  as  regards  mechanical  and  pecuniary  aid,  was 
given  to  enable  ihe  improvements  to  be  carried  out. 
The  meeting  temiinaied  by  the  usual  vote  nf  thanks, 
tha  diKuasion  on  the  paper  being  postponed  lill  tb« 
neat  meeting. 


6cucral  .Science   (Holumiis. 


P.MtASiTic  Ltre  on  Subuarikh  Caoliu.  — 
amount  of  submarine  life  that  comes  up  on  a  cable 
which  is  taken  up  for  repairs  after  being  immersed  For 
a  year  or  two  is  surprising.  Thro-'yeanagothe  writer 
was  with  a  repairing  expedition  on  the Paralo Cayenne 
section  of  th»  Westeru  and  Brazilian  Companv's  cables 
We  were  chiefly  at  work  off  the  Island  of  Marajo,  In 
Ihe  estuary  of  the  Amuion.  The  cable  had  only  been 
submerged  about  .t  month  ;  yet  it  came  on  bo;trd  the 
ship  at  placoa  tlicrally  covered  with  barnactea;  at 
others  overgrown  with  submatine  vegetation,  crmht, 
and  curious  shells,  ntlen  of  singular  delicacy  and 
beauty.  Tho  aca-wecds  were  in  great  varictv  cJinging 
to  the  cable,  sometimes  in  thick  groves  of  ted  and 
yellow  algxj  slender  transparent,  feathery  gras^scs;  rod 
stimy  fucoids,  and  tufts  of  amethyst  moss.  We  fouad 
branching  coralline  plants  upwards  of  a  foot  in  hei^^t 
growing  ig  the  cable,  the  soft  skeleton  being  covftnd 
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with  a  fleshy  skin,  generally  of  a  deep  orange  colour. 
Sometimes  a  sponge  was  found  attached  to  the  roots 
of  the  corals,  and  delicate  calcareous  structures  of 
varied  tints  incrusted  the  stems  of  all  these  plants  and 
served  to  ornament  as  well  as  to  strengthen  them. 
Parasitic  life  seems  to  be  as  rife  under  these  soft  tepid 
waters  as  it  is  on  the  neighbouring  tropical  shores. 
Many  star-fishes,  zoophyte:^,  and  curious  crabs  and 
crustaceans  were  likewise  fished  up  on  the  cable.  The 
crabs  were  often  themselves  completely  overgrown 
with  the  indigenous  vegetation  of  the  bottom,  and  so 
were  scarcely  distinguishable  from  it.  Others,  although 
not  so  covered,  were  fotinil  to  have  the  same  tints  as 
the  vegetation  they  inhabited,  and  even  in  structure 
somewhat  resembled  the  latter.  Others  again  were 
perfectly  or  partially  transparent ;  and  one  most 
Deautiful  hyaline  crab,  new  to  science,  united  in  its 
person  several  of  the  prevailing  colours  of  the  bottom. 
Its  slender  limbs,  like  jointed  lilaments  of  glass,  were 
stained  here  and  there  of  a  deep  topaz  brown.  Its 
snout,  pointed  like  a  needle,  was  of  a  deep  scarlet  ;  its 
triangular  body   was    orange   yellow ;    its  eyes   were 

rsen,   and    its    liny   hands  of    an   amethyst   blue, — 
MuNRO  in  Chamber's  journal. 

Phospiiokescent  Di.\ls. — Some  time  ago  it  was 
reported  that  watches  were  being  made  in  Switzerland 
with  phosphorescent  dials,  so  that  the  hour  could  be 
ascertained  from  them  at  any  time  of  night  without  the 
aid  of  artificial  light.  Recently  an  Eastern  clock  com. 
pany  has  been  manufacturing  clocks  with  this  same 
kind  of  self-iliuminating  faces,  and  they  have  been  on 
exhibition  in  the  windows  of  several  of  our  city  stores. 
M.  Olivier  Mathey,  a  Neufchltel  chemist,  communi- 
cates  the  following  information  in  regard  to  the  com- 
position of  these  dials  to  one  of  our  French  exchanges : 
Phosphorescent  dials  are  usually  made  of  paper  or  thin 
cardboard,  enamelled  like  visiting  cards ;  they  are 
covered  with  an  adhesive  varnish,  or  wjth  white  wax 
mixed  with  a  little  turpentine,  upon  which  is  dusted, 
with  a  line  sieve,  powdered  sulphide  of  barium — a  salt 
which  retains  its  phosphorescence  for  some  little  time. 
The  sulphides  of  strontium  and  calcium  possess  the 
same  prop«rty,  but  lose  it  more  quickly  than  the  former. 
After  the  dial  has  remained  in  darkness  some  days  it 
loses  its  phosphorescence ;  but  this  may  be  readily 
restored  by  exposure  of  an  hour  to  sunlight,  or  better 
Btill,  by  burning  near  the  dial  a  few  inches  of  magne* 
&ium  wire,  which  gives  forth  Dumerou 3 chemical  rays.— 
Scientific  American, 

Inpluekce  of  the  Son  oh  Trade. — Prof,  Stanley 
Jevons  in  Nature  of  Nov.  14,  seriously  advocates  the 
establishment  of  solar  observatories  on  elevated  table- 
land in  dilfcrent  parts  of  the  world,  so  that  the  heating 
power  of  the  sun  should  be  daily  measured.  This  sug- 
gestion is  forced  upon  him  by  an  investigation  into  the 
commercial  crises  of  the  past,  from  which  it  appears 
that  these  "  credit  cycles  "  are  deccennial  and  coincident 
with  the  cycle  of  the  sun's  spots. 

Sir  William  Thomson  suggests  the  application  of 
his  system  of  flashing  lights  to  the  river  Thames.  By 
it,  each  beacon  flashes  a  distinctive  letter  in  the  Morse 
code  b^  means  of  a  periodic  eclipsing  apparatus,  the 
best  bemg  Evans'  electro,  magnetic  eclipser. 

Meteoric  Gold.— The  Yuma  Senlinel  of  California 
states  that  there  was  recently  found  in  the  Mohave 
Desert  a  curious  meteorite  of  a  steel  gray,  tinged  with 
yellow,  and  having  a  crystalline  fracture.  It  has  some 
free  gold  on  its  surface,  and  resists  the  action  of  various 
acid  Lialhs,  as  well  as  cold  chisels.     It  is  nut  magnetic. 


Pbtri'b  Speed  Indicator  (constructed  by  Messrs. 
Siemens  Bros,),  is  designed  to  fill  a  want  felt  io  working 
busy  railways.  It  indicates  the  speed  of  a  train,  loco- 
motive, or  other  machine,  on  a  dial  in  view  of  tha 
driver,  and  gives  also  a  graphical  record  of  the  times 
of  the  journey  and  stoppages,  as  well  as  of  the  actual 
speed.  The  safety  of  railway  working  is  much  in- 
creased by  a  proper  speed  indicator,  and  the  expenses 
decreased  ;  while  in  accidents  clear  proof  is  obtained  of 
the  speed  at  which  the  trains  were  running  at  the  time. 
The  speed  during  an  interval  of  15  seconds,  or  longer 
if  convenient,  is  shown  by  the  position  of  an  index 
hand  on  a  dial,  the  hand  resting  there  during  an  equal 
interval  of  time.  This  speed  is  also  recorded  by  a 
hammer  striking  a  pricking  point  connected  to  the 
index,  so  as  to  make  it  pierce  a  moving  strip  of  paper. 
After  having  remained  at  rest  for  15  seconds,  the  index 
again  moves  to  a  position  indicating  the  speed  for  thfi 
succeeding  interval,  and  there  rests  tor  15  seconds,  the 
pricking  being  done  as  before.  In  this  waythecon* 
trivance  works.  The  maximum  speed  during  tha 
period  of  working  is  recorded  by  a  second  index,  which 
remains  locked  at  that  position  on  the  dial.  An  alann 
bell  can  also  be  rung  when  a  certain  predetermined 
speed  of  working  has  been  attained 

The  seaside  village  of  Westgate-on-Sea,  Thanet,  has 
been  lit  up  by  electric  light ;  and  the  inhabitants  ara 
priding  themselves  on  thus  being  in  the  very  van  df 
progress. 

The  Holbom  Viaduct  is  ihortly  tQ  b«  lit  bjr 
Jablochkoff's  electric  candle, 

Wkrdbrmann's  system  will  be  trtod  in  front  of  ttw 
Mansion  House. 

At  a  recent  meeting  of  the  City  Commistsion  of 
Sewers,  London,  the  terms  quoted  by  the  Gas  Ligdt 
and  Coke  Company  for  street  lighting  during  next  yexr 
were  the  same  as  heretofore,  namely  18s.  per  ordinary 
square  lamp,  and  20s.  per  circular  lamp,  includia« 
lighting,  cleaning,  and  repairing.  A  deputy  snegested 
that  In  view  of  the  progress  of  the  electric  light  a 
reduction  ought  to  be  made  on  these  terms,  and  tha 
question  was  referred  to  the  Streets  Committee, 

1  r  b(;ing  decided  to  light  the  streets  of  the  beautiful 
city  of  Rio  Janeiro  by  electricity,  the  Brazilian 
minister  has  invited  tenders  from  American  firms, 

Teckkolooical  MussiTM  roR  Svdnev,  Nbw  South 
Wai-es. — We  arc  informed  that  ihc  Government  of  New 
South  Wales  has  requested  Mr.  William  Forsier,  Agent- 
General  for  the  Colony,  [V^essor  Liversidge  of  the  Uni- 
vccsity  of  S.dneyand  Mr.  E.  Combes,  M.P.,  C.M.G,,  10 
collect  informaiiun  in  the  United  Kingdom  and  on  die 
Cfflitinent  relative  to  the  working  of  English  and  foreign 
Technological  Museums  and  Colleges,  wi^  a  vivw  to 
forming  simitar  institutions  in  Sydney.  A  sntii  of  money 
has  been  placed  on  the  estimates  by  the  Government  of  the 
Colony,  to  enable  the  committee  to  purchase  sniiable 
specimens. 

We  have  no  doubt  that  the  Ageni'General  for  New 
South  Wales  (3,  Westminster  Chambers,  S,W.),  will  be 
extremely  glad  to  receive  from  such  institutions,  or  fiom 
any  other  source,  reports  or  any  infbrmaiiMi  which  woukl 
assist  the  committee  in  its  inquiries. 


iii.Ei:TRiii.y ric  Rkuuctiom  of    Mehcury. — According 
W  F,  W.  Clarke  in  the  Qerichtv  ier  D.  C.  C,  if  a  solution 
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q[  merearic  chlpriJc  sltghily  addulaicil  with  iulphoric 
aeii  is  [luc  in  a  platinuin  capiule  coanecwd  nith  the  t'mz 
pole  ot  A  Bmiicn  bidirpnwK  baiterv  ai  sue  dements,  and 
ibc  cortjon  [.ole  conneaeil  to  a  pUiitiuna  foil  floctrodc 
dlpptd  into  ihe  solution,  Kt  fim  tncrcatou*  chl.«iJc  »i!I  br 
dcpuMlol,  wtikh  will  grailnall)'  take  (tic  raclalUc  statv.  and 
at  tlie  eml  of  an  bom  ihwc  will  ht  only  pure  mercurj- 
ouicicd  wiih  a  solution  which  <irill  not  ba  icndctcd  tuibiil  bj- 
ammonia.  This  liijutd  is  to  be  dfawn  off,  and  the  ran. 
cury  washed  with  water. 

CD¥Mtnr)Ai.  Nii'K>i.,  aocnrding  (a  the  ifelaii  Arhetttr, 
cpntuns  sometimes  8  per  cent  ot  oobali,  aiw!  1 1  o(  copper, 
LcMdes  it  liilir  iiorn,  irKnio,  zinC,  inangaDUej  Mlphui, 
cubon,  iilica,  aiu!  alumina, 

tuiDUcniT  GtAM.— GlaM  I*  made  Indesoent  bj  ea- 
[viiiir,'  it  ni  a  liigh  letnpciaiure  to  itie  fuine»  of  wannic 
ciiii  lidc,  to  which  batium  or  Miundum-mttatc  ii  aildcd, 
when  ikci<  cotflurs  are  ta^uited. 


Cifff  goits. 


OM  Broad  Street,  December  nth,  i8;8. 

pnSnaty  Gcncial  Meeting  a(  the  Eastern  Extcn* 

i  Austialasia  and  Clitna  Tdegraph  Company, adjourned 

Iroin  the  6ili  of  November,  waa  field  on  the  4ih  iiiat.  at 

llic  Cliy  TerminuB  Hotel,  for  the  purpoK  of  "apptuvinit 

an  agitcmcnl  wilh   ihe  CotemmenU  nf  (he  AuMtalian 

c<;tuiiic9,  oi  some  of  ihcm,  for  the  duplication  oF'tlic  Aui> 

^Inliau  cable,  and   preparing  roolutiuns  noiliorisini,:  ilie 

~  IrceioiS  tocicculeall  conltacu,  and  to  do  all  net .1  requisite 

pr  caii^'ii^ij  (he  agreement  imo  cffcu  wiih  such  muilihca- 

tlon.i,  if  any,  as  (lie  diicctois  may  deleiminc,  ^ind  luitliet 

uitiotiuiig  the  dirocuirs  to  raiic  (he  capital  reijiiifcd  (or 

•Ani  puifio'c,  and  lor  the  general  puijK>!ica  uf  the  Cuinpary 

by  the  issue  of  dcbcntuie*  ur  titheiwue  upun  tiucti  cetin>i 

and  iu  luch  matinet  at  the  AxitOaii  fviay  ddcrminc."     M(. 

J,  P(ndtr,M.P.,  wtu) prciidcii,  in  vpenmjt  (he  piuceedings, 

uid  that  sinct  the  la&t  incdiiif  a  guc-J  ileal  of  (elegiaphy 

luul  been  going  i>n,  atid  he  wan  happy  now  to  be  in  a 

D6ttic4i  to  aaruiutice  that  a.lclegtfini  had  juM  been  icccitcd 

King  lliat  the  agiocmenl  with  the  Au^ialian  C«Icinte& 

kI  bwen  sigMd,  and  that  the  whole  matter  was  now  ciim- 

]>lnc,  ■uhfec'  to  itn  piTilcciiuii  in  (his  (.yiuniiy.     The  *olictiDt 

bavhif;  at  li:ng(h  icad  the  heailc  of  (he  agteemenr,  the 

chairman  uid  that  [k  advantages  were  veiy  great  to  thin 

Company.     Tl)c  Ausirali.in  tkivemmeni,  when  lliry  first 

laid  Uieir  line,  were  not  dl<ipni:eil  to  Kubhidisc  in  any  way, 

bu  (bey  had  now  found  out  ihc  advantages  cJ  telegraphic 

[HnuntcaiitMi  with  (hii  Cf-unlry,  and  owing  to  a  btluie 

I  Hm  ilngk  cable  it  had  become  ncccuary  to  duplicate, 

>tel  because  ttic  prettciK  cable  was  Insufliciert  foe  the  woik, 

as  it  enuld  tin  ten  timm  as  much  ns  it  at  preaetu  did,  but 

for  tite  puipose  iC  at'.'>ioing  (ailute  of  cMnmunieatiuT)  in 

tlie  luiuie.     The  Auiitaliio  (Jovenimcnt  had  dctciminiil 

«o  suliKtihw  the  etimpany  10  ihccitcut  nt  ^',{1,400  a  year, 

■r   ilie  puipuFC   cf  Mt'uiinK  lli«  ndJiii'inal  ^;il>le.    Ttie 

rkngrmmi.    he  iiierd.    wa^  10    the  ailvantace  ol    the 

■Ctimpatiy,  a*  it  wnuld  xcuic  a  lung  and  successful  tun- 

ncciHMi  will)  AuMralia,  wtthoui  undue  compctiuoii.    They 

bad  ImI  much  tn  tlx  poH  b^  inierruptum.     During  the 

lut  >'ear  such  loas  k-id  amountnl  to  ^,f  j,ooo,  and  with  a 

dupltcatcd  cable  budi  a  lots  would  not  occur  in  future. 

;He  ilMXigtii  also  ihkt  they  would  be  Rbk  to  aflbfil  to  ibc 

publk  a  muic  tcliablr  and  efficient  oontmunicaiioa.    The 

redneilan  lliej'  (bought  ol  giving  to  the  ]*rc««  would  recoup 

the  ccmpany  in  &  shOTl  space  rt  time.     A  luge  prtccniage 

be  trnnir  piWng  oter  their  system  waa  tnnimiiled  by 


code,  but  the  bargain  for  ilte  ijuarter  rate  was  thai  all 
mnugci  ibould  be  Open.  It  was  pmpoiod  to  wice 
authority  to  raise  jfti6o,ooo  m  pmriile  tlic  duplicated  caUe, 
and  to  rcaiorc  the  working  capital  ctpcndeil  on  the  ships 
Skner^  Ott^rne  and  Actf*'  It  was  proposed  to  redeem 
the  capiiat  by  annual  drawings,  Che  funds  fof  which  put- 
pose  would  be  dcTived  from  increa*ed  piiJits,  and  tiic  saving 
iMuIlIng  fmm  the  nun-inicrmpcinn  nf  lite  tialGc,  In  cun* 
ditsion,  he  iiio\'ed  ''  Uiai  the  a^'reemcm  now  icad  tie,  and 
the  same  is  hereby  ap{>ioved  and  oonl^rmcd,  Uld  t\ 
ifircctms  are  authorised  10  rktcute  all  c(in(TBCl%  and  do  all 
aee  requisite  for  cairying  such  agieetneni  into  effect,  with 
such  nwdiltcatians,  if  any.  as  the  directors  mar  deiermine." 
—The  motion  was  seconded  by  Mr.  William  Mas»cy,  And 
after  a  btirf  discussinn  was  cariied  unanimofisiy.— The 
chBirrnan  next  moved,  "That  the  directors  be  aoihotised 
to  rai<c  capital  lot  Ihc  purposes  aforesaid,  and  fnr  the 
Bmctal  purposes  cf  ibecDmp.iny,  by  the  issue  of  dcbcmurca 
not  rKCceding  ^(■Oo.oO'O  nnmmal,  bearing  lueti  rale  o( 
intcttsr,  and  with  such  special  or  ulhcr  het-'uii(y  at  sudi 
price  payable  or  redeemable  In  sticb  mode,  and  ai  cacti 
time,  and  generally  upon  such  terms  and  in  iDCft  manner 
as  the  directors  in  rheir  discretion  may  detcrmirie." — TTi* 
motion  haring  been  seconded,  ttie  chairman,  in  reply  M  a 
shareholder,  s,iid  dint  with  such  secotiiy  aj  they  were  able 
(t>  oflcr  they  ought  lo  f^ct  the  money  at  five  |Jer  cent.  It 
was  pfcpoied  (o  repay  the  capl(al  thus  raised  by  drawings 
within  10  years,  (he  period  at  which  the  subaJdy  cxptrnL 
For  (hi*  puipoM  it  would  beneccuary  to  set  ofldc^iatee 
annually;  but  from  the  saving  efTectrd  atid  the  tiKteaaed 
traffic  (hey  would  be  able  ta  carry  out  the  work  wit>M«a 
any  tacrifioe  oti  tlie  patt  ol  the  shatehisl'Jeri.^The  lesidu* 
lion  was  unanimously  adopted,  and  tlie  piocctdlngs  IDJ- 
minatcd. 

The  directon  ot  the  Braiilisin  Submarine  Telegraph 
Company  ft,imiled|,  have  declared  an  iolcriiti  dividiail 
of  3*.  6(1.  per  share,  or  5  per  cent,  per  annuni,  free  ot 
income  tax,  for  the  quarter  nrded  30th  September  last, 
and  payable  00  Tucsdav,  24ih  inst. 

On  tSc  71U  in*t.,  ttte  Grcnl  Northern  Tdegraph 
Company  nolllted  an  interruption  of  cabia  communi- 
cation between  Nagasaki  and  Shanghai,  whidi,  how> 
«ver,  was  restored  by  the  Qtli  inst.,  messages  hcing 
again  received  (or  all  stations  in  China  as  well  as  J^ipatt, 

'I  he  following  arc  the  laie  <]uotartons  ol  Idcgraplvs  :— 
AdjilfAmerican,  Limited,  Sji-iSi  :  Ditto,  Pielcited, 
85^61  Ditto,  l>eEened,  .{>)-.t.lji  BUck  Sea,  limiifd, 
— :  Brazilian  Submarine,  Limited,  6^-61;  Cuba,  UrailH, 
aj-Sj  1  Culia,  Ijniitol,  10  ]ier  pent  Prclesoiee,  iJ^-ISf I 
Dirca  Spanish,  Limited,  1-1})  llirrci  Spanish,  lo  po 
cent.  PrcleiencB,  yl-ioi  ;  Direct  United  Stales  C*W, 
Litniicd,  1K7;,  11  t-i3:  Kiisi<.-ni,  l.tmtteil,  ;!•;  t  ;  llaitera, 
6  per  ixnt.  l>c:beiituTcs  repayable  Octubcr,  t^sja  >0a*i0jl 
Eastern  5  per  cent.  Debeiitutea  re|>ayaUe  August,  li&f, 
loo-toi;  B-isicrn,  6  pcrccni.  Preference,  lol'io^  ;  l-'ai;ciu 
Exteiistui),Aust'alasLan  anil  Cliuui  t^iited,  6c-7t;  E4;«tcill 
ExtcniJon,  fi  per  cent.  Debenture,  repayable  Kcbnary,  iS^li 
t04-to7-,  German  Uniim  Tclcjjraph  and  Trust,  8-t>|; 
Globe  Telc-iaph  and  Trusi,  Liniiicl,  4i-5t:  GMie,  4, 
per  cent.  Ptcliircnce,  ii»[-ioJ:  Great  N'urthcrn,  jl-tli 
Indo- f-^uiapean,  Limited,  iQ^-^OJi  Mcdiieiranean  Ba< 
irnsion,  Limheit,  2\'$  ;  Medileitaoeaii  ExteusMn,  II 
per  tent.  Piefetencc,  SJ-9I;  Rcutci's.  Umitcd,  lO-i 
Siihmaiine,  2i5-:;2o;  SubniaiiiK  Scrip.  )j-Ji  Wot 
India  and  I'anama,  Limited,  il-ili  nttio,  6  per 
cent.  F.m  Preference,  ;J-8J  j  Ditto,  ditto,  Sciamd: 
Preference,  ;j-8  1  Western  and  Biaeihan,  LiiiWKi^' 
3l-li;  Ditto,  6  per  cent.  Dcbeniiiie«  "  A,"  87-93.  DillOa 
ditto,  ditto,  "  B,"  84-S8 :  Western  Union  of  U.  S.  7  peTj 
cent.,  1  Moitgage  (Building)  Boiidi;  114-118)  DiQi 
percent.  Sterling  Bonds,  loo-ioa;  Telegraph  CoDSi 
and  Maintenance,  Limited,  3>^y9\  Ditto,  6  per  cent. 
Bonds,  lociov.  Ditto,  Second  Bonus  Trust  CcitificaieiL 
»\-»\  i  liidis  Rubber  Co.,  3«J-J0. 
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ELECTRICAL    AND    TELEGBAPHIC. 


A  GUARDS  electric  brake,  337 

Acids,    motions  produced  on  amal- 
gams by,  356 
Advances  in  telegraphy,  357 
Agency  of  electricity,  intenutionftl, 

440 
Alarms,  tclegrapbtc  fire,  in  London, 

69  ;   in  New  Vork,   0*9  ;    for 

ships,  970  ;  telephone,  383 
America,    tolcgraphic    invention    in, 

aiS 
Americ.in  committee,   report  of,   on 

dynnmo^kctric  machines,  393 
Arts,    Society    of,    examinatiDn     in 

tilygraphy  by,  iSa 
j^ssocintion,    British,    334,   353,  375, 

377 ;  address  of  preudeni  of, 

335.  354.  377 
Autographic  iflegraph,  494 
Ajrton    nnd    Perry  on    the    contact 

theory  of  galvanic  action,  99 

BALLOONS,  photographing  from, 
138 

Ranker's  closed  circuit  translator,  199 

Barrett.  W.  F.,  Edison's  new  micro- 
lasi  meter, 

Rattcncs,  Dc  la  Rue's,  13,  50 ; 
measurement  of  resistance  of, 
50  ;  Dyme's  pneumatic,  323  ;  a 
portable,  260  ;  Pulvcrmacher's, 
38B  ;  Beautils'  portable,  397  ; 
GaifTes'  portable,  397 

Beequerel,  obituary  notice  of,  41,  73 

Hees'  Wai,  electrical  prtqimieB  of, 
403 

Bel!  telephone.     See  Telephone. 

Bermuda,  telegraphic  communica- 
tion with,  89 

Renin's  exploding^  voltameter,  399 

Blyth,  J.,  the  microphone  as  a  re- 
ceiver, 346 

Brakes,  Achard^s  electric,  337 

Hrasseur  and  Sussex's  Improved 
Morse  instrument,  308 

Bruil,  consirticiion  of  te%raph  lines 
In,  179 

Bregdet's  telephone,  158 

British    Association,    334,    353,   375, 

Bymc  s  pneumatic  battery,  Set  Bat- 
teries 

CABLETS,  subnukrinc,  deatructkm  of, 
10;  Tommasi's  appoiwus  for 
working,  46 ;  LoefRer  and 
Higgs'  appomtut  for  working, 
no;  localixation  of  partial 
disconnection  in,  70 

Call  telephone,  Loreni's,  43S 

Capacity,  specific  induction  of  ma- 
terials, 395 

Cape,  overland  line  to,  197 ;  cable, 
aSs 

Carbon  telephone  and  tnicrophuie, 
365 


Carpenter  and  Manln's  dectric  clock, 

330 
Chiddey's  telephone  alarm,  383 
Chloride   of    silver   battery,    De   la 

Rue's,  13.  50 
Clamond's  thermo-pile,  45 
Clock,  electric,  sao 
Clerk-Maxwell,  lecture  on  the   tele- 

phone,  351 ,373 
Oosed  circuit  tninsUtor,  199 
Companies,  City  Notes,  Traffic  Re- 
ceipts 
Conductors,     propagation    of    elec- 

Inciiy  in,  305 
Conductivity,  unilatetal,   in  crystals, 

381 
Construction    of   telegraph    lines   In 

Brazil,  179 
Condensers,  stratified  discharges  from, 

91 
Cordeaux'a  method  of  fixing  Intuki- 

tors,  aSe 
Correspondents,  snawera  to,  81,  350, 

404.  4"  I  440 
Cour,   Paul  de  la.  phonic  wheel  476 
Crown  telephone,  {helps',  399 
Crystalliiea     seleniiUD,    experiments 

with,  315.  330.  36a 

r\ANIELL  cell,  a  constant,  54 

D'Arlincourt's  antographk;  telqcnph, 

*94 
De  Iti  Kue's  chloride  of  silver  battery 

cells,  13,  50 
Dennet,  W.,  a  single  current  dupk 

translator,  393,  3BB 
Desk  telephone,  iia 
Dielectrics,   ipedfio   Inductive  ca[Hi- 

city  of  certain,  095 
Discharges,  stratified,  from  conden- 
sers, 91 
Disconnection,  partial.  In  snbmarine 

cables,  k}caliiatlon  of,  70 
Double  current  key,  a  single  contact, 

tia 
Dresing,  Chr.,  on  earth  cnrrents,  138, 

a  10 
Duplex    single   current   transmitter, 

Dynamic,  electro  qualities  of 
metal*.  048 

Dynamo  etectrical  mocfalnei:  Var- 
Icy's,  160 ;  repon  of  Ameri- 
can committee  on,  993 ; 
Wallace-Farmer's,  431  ;  Wes- 
ton's, 393;  Meritens,  393 

pARTH  cunents,  138,  188,  aio 

Edison's  phonogmph,  6,  18a,  350 ; 
telephone,  158  ;  thunder  stolen, 
085 ;  mlcro-taumeter.  314 ; 
megaphone,  383 ;  electromoto- 
Rrapn,  381, 458 ;  electric  light, 

„,       4M.  4S9.  477. 496 

Elcctra>dyaanuc  qualities  of  metals, 


Electric  Light.    Ste  Light 
Electric  spark,  wandering,  4S8 
Electro-magnets,  winding  of,  330 
Electro-magnetic     recriving     instnl- 

meni,  resistance  of,  14 
Electro-magnetic  telegraph,  handbook 

of,  500 
Electrolytes,  capacity  of,  143 
Electrometer,  scale  value  oi,  336 
Electroscope,  a  simple,  73 
Electroslatic  multiplier,  Varley's,  177 
Engine,     electro- magnetic,    Wcrder- 

mann's,  aa 
Engraving  on  gLtss  by  electricity,  3a 
Exploding  voltameter,  Bcrtin's,  399 

U-'IRADAV,  Interpretation  of  some 
^         experiments  of.  93 
Farmer-Wallace  electric  light,  431 
Fire  Alarms  in    Lonilon,    69 ;    New 

York,  339 ;  for  ships,  970 
Foreign  stations,  tclegrapliists  at,  345 
Fuller's  Insulator,  3 

rj AIFFES'  portable  battery,  397 

Galvanometer,  a  new  shunt  box  for, 

375 

Gas  Companies,  439;  and  the  electric 
light.  469 

Gas  veriHi  electric  lighting,  413,  439, 
477 

Grammes  alternating  current  ma- 
chine. 491 

Gyroscope,  an  electrical,  331 

HASLER'S  water-level  Indicator, 
ga 

Henry,  Professor,  317 

Herring,  R.,  and  the  Post-Oflice,  443, 
479  ;  printing  telegraph,  493 

Hickley  s  Uuphonc,  476 

Higgins'  type-printing  telegraph  in- 
strument, 131 

Higgs  and  Loeffler's  method  of 
working  long  submarine  cables, 
no 

High    tension  electricity,   effects  of. 

Hooper,  William,  4 id 
Houston    and    tliomson'B   electric 
light,  415;  mlcrophooe  rday, 

343 
Hughes,  Professor,  on  action  of 
sonorous  rfbretlons  in  rairlRg 
electric  currents,  aoi ;  mtero- 
phone  relay,  343  ;  photogra|A 
of,  449:  on  source  of  sound-In 
tole^one,  451,  470 

INDICATOR,  Hasler's  water  levd, 

*         oa 

Inductum  between  telegraph  lines, 
methods  of  neutraliiing,  aUS 

Inductive  capacity,  specific,  of  cer- 
tain dielectrics.  395 

Inker,  Morse,  anj  improved,  aB ; 
Siemens',  90 
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^^^M  meibod  of  fitinf,  306 

^^^"lalcmatiotuU     telegraph    tniiir,    zf ; 

t         Invention,  of  mkmpbaac,  3O6,  34a  ; 
^^K  tel«fnpl)lc.  IR   EngUDd  and 

^^H  America.  ai8  :  tclBgraphk,  and 

^^  Ibc  Po»t-Offiec.  373 


JAmX)CIIK0ri'e1eeiric  light,  cost 
.      of.  477 
inn,  tekgnph  potcs  tn,  13a 

IfAFflR  Warand  tlic  iclegriph,  10 

Kcnpc,  H.  R.,  method  of  localijlnf 
*  pnnliil  diKonncctxin  iti  n 
SittiRMTiac  cable  70 ;  a  single 
COD  toot  doutik  current  key, 
iia:  a  otM  SfUnnQtatrta 
•huiu  box,  375 :  a  portnlile 
Bjrme's  batuiy,  3^ 

LEVEL     OF     WATER      INDI- 
CATOR. Htul«rt,  91 
IJIghL  lh«  el«ctrlc  t»,  4M 

In  Pirii.  119;  in  Nottinglttm. 
aj^  i  repon  or  American  ooin< 
imllec  on  nuuihines  fot.  393; 
Rpon  to  ClwlMa  tcory  on, 
363 ;  iraa  »*«iiu,  413.  439,  477 ; 
E<Lwp  I,  414.  459.  4??  ;  jab. 
loclucoR,  COM  of,  477 ;  in 
"hop*.  4«S;  co«  flt  437; 
Sa«Trc/*i,  477  ;  WcrdtnBMn  8, 
455i  478  -  akeuh  of  dcvdap- 
mmt  or.  4,  34 

lAtnps: — 
R«Snier's,  49:  KapiefT*.  334. 
3^3*     430 :    ThomMHi     Mia 
llouaiona,       41; ;      WoUace- 
FAfntcr,    431 ;  Wcrdcrmann's, 

45^ 
it.-wliinw  for  producinK  :— 
VSVtuin"*.   159 ;  V«lcy"«.  160  : 
Mrritcn*.         393 ;        Waltaoe- 
Kanwn'«.43i;Graninie'i.iillci- 
lutiii^  491 
Pttwicn   of,    434 ;    FbotooHVy 
of,  ao4 
Lightning     cooditdorc,      t6i,    403; 
dtRicRftoni  of,  76  ;   QOBlataft 
on.  486 
[lightning  discharger,  new  form  of, 

FlxefllH  and  (riggs'  meihodt  of  work- 
inelone  Mbmorine  oblc*.  no 
\jaop  ttat,  IJB 
Lotcac  icIcphoDe  can,  438 

MAGNKTIC  figutta.  403 

Xluriin    and     Clupcnier'l     electric 

CIOC&S.  930 

Uiucan  on  prupi^ation  of  d«cuiQily 

in  cxwduclort,  a^ 
hlMwell,  Oerlt,  on  Uic  Icfephone.  373, 
aei 
HUMlicarappaiaiuf,  Trouvtf'a  electrl- 

cal,  473 
__lc|pipliotK;  EdUoa's.  3S3 
Micn^Iton^,  tbp,  rec«iver,  946,  sM  ; 
nml    cmibon    i«t«gitio4h.-,   965 ; 
988,380;  X  twir,  31a;  Inwn- 
IwD  of.  *A  34a  i  relay.  343  ; 
new  application  of,  360 
illC(0-UiSiJiii-(vr.   Kduon's,  313,  458 
Ultliiacbcr  01  Microirabcr,  180.  463 
Monccl,  ihc  Coiitic  Jii.  on  iirlcgrdphy 
at  ihc    Prtfii   ExliiiiiUon,  047. 
069,  3(0 .  ioattx  of  ioiuhI  in 
Ukptaonc!,  178 
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Morac    tnUrunient.     iniproved     tnkn' 

for.  38  :  on  improved,  308 
Mot ogntph  electro,  tdiwn's,  381 
Munro.  I.,  sketch  u(  tlie devdopmeat 
Of  Ibe  alcciric  light,  ^,  24  ;  ni<;> 
then]    tA  tneafunng  the  retiv 
tnnce  of  «  baltrry,  50 

NEW    YORK,    fire  «Urm   bureAu, 
339 
Nickel,  mng^iciiwition  of.  14 
Noittngham^  tlw«k«inc  light  At,  ap) 

OBITUARV  noiice  of   DecquerL-l. 
4t.    7$. :    ilcnry,     Trofeuor. 
317:    Orfsn.    winiaau    177: 
RHhrnkoTfr.  a$ 
l3rlon,  WllUtm.  177 
Oiulook  of  elcctnciiy.  393 
O^'Cfl^nd  line  ta  ihc  Cape,  197 

pARALVSIS.  tdegrapliera.  164 

Paris  Exhibiiioii,  telegraphy  at,  047, 

9^.3>o 
PaienU,   33,   5S.   98,    116.    nfi.    167. 

187,  siQ,   858,  9991   3ai.   349, 

„      .  m.  4aS.  4*4.  4*a.  S>i 

Phonic  wlicicl.  476 

Phonograph,   Ediion*a.  6,   i8>  ;  and 

iti  iTiturc,  330.  »ji  i  and  vowel 

sounds.  141,  346 
Pbotofraphy  from  ImTIooiis,  ijS 
l'hotometr>-  o(  the  dcctric  lighl.  304 
Phdps'  crown  telephone.  399 
Itant^.  wandciing  electric  sjiark,  4S£ 
Plo<^,  Vuuler.  type  printer,  417 
Poiyscopc.  313 
Portable  bAttcries :  a  B/me'(,  369 

Beatiflh'.  jvj  i  Galilei'.  397 
Pouruattcr- General.  Sauodcn  mmmj 

74 
PotiK,  tckcraphs.  in  Java.  138 
Pott-Office  nnd  telegraphic  inventloo. 

Postal  Hl«gTaph  department,  141,  930 

Itntan.  S.  T.,  on  an  inierpretation  of 

Eomc  cxperfmenu  of  Farnday, 

M 

Prc«cc  the  lelcphon*  appUnl  to  mili- 
tary porpocca,  j,  a6 ;  wid  Edi- 
Mn,  366,  y>6 ;  teccat  nd\-aiios5 
in  lekgni^y,  357;  inillivclicr 
or  mictoweber,  tSo,  463 

Priming  talegmph,  493 

Piilchcii's  improvcnienii  in  the  tele- 
phone, 471 

FrncccdingK  al  S&ciciiv*,  Stf  S»- 
cicii«s. 

Progrci»  ol  ihe  electric  liaht,  434 

HvpagMtion  of  dccUidiy  in  coDdnc- 
tor*.  303 

QUADRANT    dcaronwler.    »cale 
s-atue  of,  33d 
Qundiuplex      tclcEraphy,     irnprotfe- 
nventi  in  appnraiut  for,  198: 
In  England.  363 
Qualities  of  metnlti^  deciro-dynamjc, 
a4» 

RAPIEFFBcleeirie  lamp,  333,  363, 
electric  liehi,  430 
Kaymood.  Dtt  Itois,  on  the  telephone, 

Rcc«ni  -tdi'ancrt  in  icIcKrapliv,  357 
K«*L»inE  niicn:>n!ione.  Hughes.  388 
Kccnicr  etfciric light  lamp,  19 
Hcny,  mlcroptiAne.  343 
Report   of   Anwfican  committee    on 
dyimmo-ehciric  mnchincs,  393 
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Review!  aS,  ,;i,  163,    183,   ajo,  15^, 

393.  345-  384.  405-  4a«-  **o 
Rheootat.  Editon'i  carbon.  406 
Ronald's  libntry  and  catalogue.  398 
Rotation  uf  .1  nuigncl,  inictprrtalion 

of  sunie  expcrimcnU  on,  93 
Royal  Inuilutioti,  lecture  on  Ide^tona 

nt.  7S 
Riilimkorlr,  sj 
Rymi-r-joiiM,    Pghining  dhdMiiyer, 

489 

SABI?m,    R..    elEcct    of   light 
icknium.  315.  330,  3&a  ;  mitioni 

prnUuccd    by  acid*  on  uraal- 

gartu.  3S& 
Sannders     t«riKr    the     Poatnuute^ 

General.  74 
SiwyCT'scltctni  light,  477 
Scale  vftlue  of  (juadraDt  dectrottuMr, 

3a6 
Scientific  dlKOvery,  art  of.  301 
Selenium,    cryitalliae,  electrical   vb^ 

perimeon  with.  315.  330^  36a 
Sliu&t  box,  a  new,  for  galvanonictcrs, 

Siberia,  idegriiph  lio«  in.  47 

Siefflena,  Chnrles  WiHiain.  phM^ 
graph  of,  41 :  iclc^npli  signal 
ncoEder.  «>:  Krmx  Woaer, 
phoiograpn  of,  3311 

Sienr't  double  iianHnU&loa  tel^gnph 
sr«cfn,  37S 

Single  coauct  double  cunent  key, 
■  la  :  cumat  duploi  trw» 
Riitter,  391 

Simple  eleoinMMnc  T3  >■ 

Skcicb  of  the  acvetDpoKOl  ot 
eloettic  ligbt,  4,  24  -    ,, 

Ssoieiics,  procondlngt  of:  TuilU. 
of  Civil  Eogineen.  59.  tot.  is 
143.  I7t.  '9'-  a37 ,  Met 
lugkju,  ij.  &i.  103.  taj,  1 
ajs,  aSi ;  Phy&icul.  ta,  61.  8 
10a,  113.  149.  1701  I9l< 
3(0. 330, 484  :  Tdqp^aph 
noera.  09,   57.   loo.  119.  14%' 

169.  190.   31 1.    035,   483.    503 

Soacty  ol  .\m,  501 
Sofloroiu  «'ibrj.tion^  nctioa  In  v. 

iiiX  the  electric  cutieiU.  301 
Source  of  souni  in  the  tdr 

45".  470.  478 
Specific  liiducilvo  cap^iy  of  csnafel 

dld'.tirici,,  095 
Spoiii«woo<Jo,  W..  on  sintltiod  dil- 

chAtget  froia  -i  oondeiuer.  91 ; 

nddreu  of.  Wore  Brituti  AnO- 

cKwion,  33^,  554.  377 
Simi&tH]  disdiA^BC  from  condeitHif. 

Submuiine  cables,  dejuuciion  of.  M 

SuiifTX  and  Brak^eur't  Improved  ^tc^>a 
iauruiuciii,  jgfi 

TA R I FF.    nn    int(>nuu.xijl    iv-v> 
fitupliic.  94 
TMimcicT,  micro,  BdiKn's,  314,458 
Ti'lci-nipliy  .inil  ihp  Timn,  9  ;  troenl 

iidiisnces  in,  357 
Triegniptil4t»  .-it  ftmign  Untkan,  945 
Teleptxine,  tho,  109.  a68  ;  ap{iStalton 
of,  to  niilliary  purpows,  7,  s6 ; 
incodit.  109k  199:  Otrk-Ui 
wpll  on,  aji.  a73 :  "l«>k.  tu 
Rrpguot's,   158  ;    Kdtwn's 
bom.    15B  ;  lltckley'*,   474  ;  3 
improved.  308  ;  Trour^'s,  ga9< 
,infl   Microphooia,  86^; 
383 .  Cutnpany  and  Tckgnpi 
l>^'-  303.  friicbeil'abn, 
mmla  Ia,  471 ;  and  tmpMMa, 
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368 ;  call,  Lorenz's,  438 ; 
watch,  439;  Muice  of  sound 
in,  4SI,  470.  478.  487     ,  ,  ,  ^ 

TL-nsion,  effects  of  currents  of  high, 
'39 

The  Transatlantic  Tel^raph  (Review) 
500 

Thennophone,  WiesendanKer's,  400 

Thermo-pile,  Edison's,  379 

Thomson,  Sir  William,  on  electro- 
dynamic  qualities  of  metals, 
348 

Thomson,  Elihu  and  E.  Houston, 
electric  light,  415 ;  microphone 
relay,  343 

Thunder  stolen,  Edison  s,  385 

Times  and  Telegraphy,  9 

Tomraasi's  submarine  telegraph  ap- 
paratus, 46,  71,  435,  464 


Traffic  receipts,  33,  80,  117,  169,  309, 
aS8.  3<»4.  3Sa.  39a,  4a8,  486 

Trouvi's,  dectro-meoical  apparatus, 
473 ;  telephone,  aaS 

Type  printers,  Hig^ns',  131  ;  Vander 
Plot's,  417 

UNILATERAL     conductivity     in 
tourmaline  crystals,  3S1 
Universal  exhibition  at    Paris,    tele- 
graphy at,  247,  369,310 

VANDER  PLOEU'S  type  printer, 

Valley's  electrostatic  multiplier,  177 ; 

magneto-electric  machine,  itio 
Voltameter,  Benin's  exploding,  3^ 
Vereker,  A.  M..  on   a  new  micro- 

phone,  319 


WALLACE-FARMER        electris 
lif  ht,  431 
Wandering  electric  sparic,  488 
Watch  tdephone,  439 
Water-level  indicator,  Hislcf*!.  93 
Werdermann's,  electro-maeaedc  en- 
gine,  33 ;  electric  Ugbt,  455. 
478 
Wiesendanger,  P.,  the  thennophone, 

403 

Wilson,  C.  H.,  on  neotralidnff  efiocts 
uf  induction  bettreen  telegmph 
wirds,  3B8 

Workmanship,  3i 


''EAR   1877,   electilcal  ud    td»- 
graphic  progress  in,  i 


GENERAL    SCIENCE. 


A  COUSTIC  repulsion,  391 

Agricultural  locomotive,  363 

Atr.  liqudoction  of,  38,  153 

Allotropic  metals,  383 

Alloys,  sonorous,  108 

Alumina  and  magneua,  spectrum  of, 

>7 
Aluminium,  oxidation  of,  303 
Artesian  well,  67 
Articulation,  390 
Astronomical  Art,  427 
Aurora,  lodiacal  light  and,  154 


"DALATAH,  153 


Barometer,  diurnal  oacillati<W  of,  436 

Bidder,  George.  436 

Blind  Ink,  Edison's,  460 

Blindness,  colour,  155 

Board,  incombustible  siUcate,  67 

Boat,  submeigible  torpedo,  371 

Boiler  explosions,  199 

Brakes,    continuous,   trials  of,    939, 

atir,  S83,  300 
Bridge,  Thames  high  level,  173;  Tay, 

124 
Bronze,  manganese,  86 ;  phosphor,  86 

pANAL,  Ganges,  193 

Canadian  graphite,  333 

Candles,  eHecl  of  sea  water  on,  303 

Caoutchouc,  preparation  of,  155 

Cape,  international  exhibition  at,  39 

Cars,  American  Railway,  153  ;  sail- 
ing, 384 

Ceara  rubber,  411 

Cesspools,  18 

Channel  ttmnel,  39,  341 

Chili,  forest  trees  of,  86 

Civil  Engineers,  Institution  of,  annual 
meeting,  16 ;  American  Society 
of,  83  ;  minutes  of  proceedings 
oflnstitutionof,34,8a,  103, 150 

Coal  tar  colours,  107 

Colony,  a  scientific,  137 

Colorado,  ancient  ruins  in,  18 

Colour  blindness,  155 

Columbium,  137 

Compasses,  sources  of  error  in,  153 

Copper,  allotropic  modification  of, 
485 ;  detection  of,  84  ;  in  the 
human  body,  175 ;  Tasmanian, 

3=3 
Coquito  palm,  86 


Cow  tree,  milk  of,  ^67 
Corrugated  india-rubber,  382 
Crooke's  radiometer,  87,  105,  155 
Cyprus,  391 

r\E.\TH5,  46s 

Deccan,  irrigation  works  in,  333 
Deodorizer,  nitrate  of  lead  as  a,  67 
Drainage  of  Lalte  Fucino,  63 
Dredging  in  the  Gulf  of  Mexico,  391 

TJCLIPSE,  solar.  eSecU  of,  390 

Eddyslone  Lighthouse,  131 
Edison's  blind  ink,  466 
Electric  gas  lighting,  315 
Electro- plating,  Anierican,  333 
Eleclrostriction,  87 
Elements  not  elementary,  484 
Engineering,  in  1877,  35  ;  prospects 

of  profession,  104 
Ether,  the,  284 
Exhibition,  international,  at  the  Cape, 

Explosions,  boQer,  19 
Explosives,  new,  197,  915 
Eye-piece,  fluorescent,  for  a  spectro* 
scope,  66 

CIRE  in  coab  on  ships,  107 

Fire  damp,  detection  of,  410 

Flame,  heat  of.  363 

Floods,  prevention  of,  63 

Flooding  the  Sahara,  39 

Fluorescent  eye  piece  for  spectro- 
scope, 66 

Fog  Hignal  experiments  by  ProT. 
"lyndaU,  174,  194,  314 

Forests  and  famines,  341 

Forest  trees  of  Chili,  86 

Fossil  ferns.  87 

Fossil  meteorites,  154 

Foucault's  pendulum  experiment,  107 

Fucino,  Lake,  drainage  of,  63 


G 


ALLIUM,  137,  303 


Ganges,  canal,  193 

Gas,  volatilization  of  liquids  in,  19  ; 

lighting,  eflecl  on  leather,  86  ; 

dissolution  of.   In    sea  water, 

3t5  ;  lighting,  dectrical,   315  ; 

Up,  sel^lighting,  343 
Geologiol  time,  85 


Gsrmi,  Tyndall  on,  so 
Gsyser,  petroleum,  39 
Glass,  printing  types  of,  iB ;  iridesceat. 

67  ;  crystallized,  67  ;  water,  67  ; 

hardened,  157  ;  silvering,  333 
Gold,  malleability  of,  106 
Graphite,  Canadian,  33a 

IIARMONiC  analyser,  303 

Head,  temperature  of,  tu 

Heat,  mechanical  eqnivafent  of,  466 

Heating  by  steam,  437 

Heala.  Mount,  irruption  of,  195 

Holmes' inextinguishable  BignafUghta, 

363 
Human  body,  copptf  and  dac  in,  175 
Hydrogen,  liquefaction  of,  38 
Hygiene,  nature's,  85 

TCE,  molecular  constmctkin  of,  10$ 

India  rubber,  corrugated,  084 ;  4S6 
Indian  irrigation  works,  83 
Ink,  Edison's  blind,  466 
International  exhibitioa  at  the  Cape, 

39 

Inextinguishable  signal  lights,  063 

Iodine,  action  of  oione  on,  175,  joj 

Iridium,  106 

Iron,  meteoric,  67:  coating  vrilb 
platinum,  method  of,  154. 371 : 
clads,  new,  173  ;  in  imi,  175  ; 

filattng,  impr^piftble,  363;coat- 
ng  with  rust,  371 
Irrigation  in  Deccnn,  333 
Isluid,  volcanic,  39 
Ivory,  vqceuble,  384 


VERITE  483 


T  AC,  whitening  of,  19 

L^ke  Fudno,  drainage  of,  63 

Lamp,  submarine,  153 

Lead,  estimation  of  in  minerals,  84 

Leaves,  coldness  of,  85 

Length,  standard  of,  343 

LJberiy,  statue  of,  363 

Light,  anifidal,  photography  by,  17 ; 
cheap,  486  ;  lime,  pyro-hydio- 
gen,  17 ;  chemical  actiim  of, 
66 :  xodtacal  and  aurora,  154 : 
curious  column  of,3i6:  Molmiea' 
inextinguishable  tigaal,  M^ 


i» 


1^t>K:t. 


Ugbthotise,  Eddystone,  151 
Ughts,  VbshlDK,  503 
Llqalds,  volatllji^ion  of  ia  gases,  19 
LiqaeTactiDa  of  orfgea,  nitrogen,  and 

bydrc^en,  ^ ;  of  air,  3B,  153 
I^ioomotins.  agncultural,  ac^ 
Lonpes,  85 

MAONETISM,    tenesttla],    Viiria- 
tioni  of,  391 
Han,  prinuval.  343 
Uanganese  bronze, 
Mayer,  Julius  R.,  aia 
Mexico,  Gulf  of,  dredglag  in,  391 
Meteorites,   87,  3B4  ;  form  of,    153  ; 

fossil,  154 
Meteoric  gold,  503 
Meteoric  iron,  67 
Micropbone,  Wheatstone's,  410 
Moisture,  influence  of,  on  trees,  67 
Molecules,  fonn  of,  67 
Moon,  new  crater  in,  303 
Mosandnun,  39a 


N 


ATURE'S  hygiene,  38 


NebuUe,  physical  origin  of,  ^66 
New  Zealand,  oIitc  growing  in,  155 
Nickel  and  nickel  plating,  136 
Njgbt  signals,  384 
Nitrogen,  liquefaction  of,  38 

nBSERVATORlES  in  France,  303 

01i\'e  growing  in  New  Zealand,  155 

Opal,  artificial,  ao 

Oregon,  fossil  beds  of. 

Ordnance  survey,  193 

Osmium,  106 

Oxygen,  action  of  compressed,  107 ; 

liquefaction  of, 
Ozone,  action  on  iodine,   175,  30a  ; 

33a ;  machine,  363 

PLLADIUM   vires,  elasticity   of, 
106 
Palm,  Coquito,  M 
t>aper,  new  material  for,  87 
Para  rubber,  4ri 
Parle,  the  Yellowstone,  370 
Pendulum,     Foucault's     experiment 

with,  107 
E>etraleum  geyser,  39 
Phenomenon,  a  curious,  t^ 
Phillipium,  483 
Phosphor  bronze,  86 
Phosphorescent  dials,  503 


Photography,  by  artifidai  light,  18 ; 

soutr,  83 ;  109 ;  on  wood,  343 
Phy^ography,  Huztey's,  135 
Plants  known,  number  of,  187 
natinum,  spongj^,.  preparation   of, 

107 ;  covering  iron  with,  154, 

371 

Plating,  iron,  Whitworth'i  impregna- 
ble, 363 

Primeval  man,  343 

Printing  types  of  glasi,  18 

Pyro-hydrogen  lime  light,  18 

RADIOMETER,  Crookea',  use  of, 
87  ;   action  of,   155  ;  and  tlie 
spheroidal  state,  105 
Railway  cars.  Great  Wes^rn,  works 
on,  134 ;    metropolitan,  trafRc 
on,  136 ;  American,  r53  ;  sail- 
ing, 384  ;    Scandinavian,   193  ; 
Stewart  s  signal  flag  for. 
Rocks,  Silurian,  fossil  ferns  in,  86 
Rubies,  manufacture  of  65 
Rubber,  Para  and  Ceara,  4rT 
Ruins,  ancient,  in  Colerado,  18 

C  AHARA,  flooding  of,  39 

Sailing  can,  384 

Scandmavian  railways,  193 

Schneider's  telescope,  466 

Scientific  colony,  137 

Sea,  sediment,  108  ;  water,  effect  on 
candles,  303 

Secchi,  Father,  151 

Sewage  in  Thames,  37,  193 

Ships,  fire  in  coals  on,  107 

Signal-flag,  Stewart's,  for  railways 

Signals,  night,  384 

Signal,  American,  weather  service, 
437 ;  lamp,  fnextingtiishabte, 
Holmes',  363 

Silurian  rocks,  fosnl  fenis  in,  87 

Silicate  board,  incombustible,  07 

Slag,  utilisation  of,  66 

Sodium  Amalgam,  preparation  of,  153 

Solar,  photographs,  85 ;  eclipse, 
results  of,  390 

Sonorous  alloys,  io8 

Sound,  producers,  Prof.  Tyndall  on, 
174,  194,  314  ;  velocity  of,  in 
air,  344  ;  waves  visible,  107 

Sounding  appamtus,  437 

Spectrum,  sensitive  reaaion  of  alu- 
mina and  magnesia  by,  17 
Spectroscope,    fluorescent   eye-piece 
for,  66 


^>eed  iadicator,  Petri's,  50^ 
Spongy  platinum,  preparation  of,  107 
Spriius,  dlscDvay  of,  67 
Standards  of  length,  343 
Steam,  heating  by,  437 
Steiner's  taseometer,  taS 
Stewart's  signal-flag  for  railways,  135 
Stodcwell's  self-lighting  gas  top,  343 
Storm  warnings,  A'Ino  York  Htratd, 

Submarme    cables,    parasitic  life  on, 

S«> 
Submarine  lamp,  xu 
Summer  scientific  schools,  107 
Survey,  ordnance  193 

TALKING  tnachiae,  Faber's,  384 

Tar,  cool,  colours  fhim,  107 
Taseometer,  Steiner's,  136 
Tay  bridge,  134 

'Temperatures,  method  o(  determin- 
ing, 044  ;  of  head,  1^4 
Terrestrial  magnetism,  variations  iQ, 

Thames,  sewage  In,  37.  193 
Time,  geological,  85 
Torpedo  boat,  submerged,  371 
Torsion,  balance  effect  of  air  on,  309 
Trade,  influence  of  sun  on,  503 
Trees,  effect  of  moisture  on,  ^ 
Tunnel,  Channel,  39,  341 
Turkey,  mineral  wealth  of,   153 ;  in 

Asia,  391 
Tyndall  on  germs,  3o ;  sound  pro- 
ducers, 184,  174,  314 

yOLCANIC  Ulaod,  39 

'IXTARNINOS,  itonn,  hi  AmertM, 

Water  glass,  uses  of,  66 ;  courses, 

subterratiean,  cme  to,  343' 
Weather-signals,  A'rar  York  Htrald. 

343 
Well,  Artesian,  67 
Wheatstone's  thicrophoiie,  410 
Wood,  photography  on,  343 
Worm,  a  gigantic  eanh,  iSS 

YEUX)WSTONE  Parle,  370 

TINC,  estimation  of,  in  nHoraKSf 
ifodaicnl  tight  and  the  Aurora,  154 
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